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That’s why there’s 
STATROL. (Polymyxin B /Neomycin) 


The antibiotics most frequently used for ocular infection contain Poly: 
and Neomycin. Statrol solution contains 16,250 units of Polymyxin Ba 
of Neomycin — more than any other topical ophthalmic antibiotic. 
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TEARS Naturale 


Artificial Tears 














Designed 3 
For Dry Eyes : 


Tears Naturale is tre only artificial 
tear containing DUASORB™, a 
system of water scluble 
mucomimetic polymers with a 
marked affinity for both ihe 


SUASORB® POLIMER 4 F T a corneal surface and the taar film 
9/9 itself. 


MUCIN DEFICIENT dry eyes are 
heiped by the Tears Naturale 
polymers that adsorb to the 
corneal surface, replace deficient 
mucin, and enhance comeal 
we tability. 


AQUEOUS DEFICIENT dry Sves 
benefit from the polymeric system in 
Tears Naturale interacting with the 
tear film itself. The long, chcin-like 
~ polymers bind together the 
weakened tear film, making it stronger, 
more stable, and much less | kely to 
prematurely break apart. 
LOW VISCOSITY. The viscosity of Tears Naturale is virtually the same 
as that of normal tears. Patient complaints of blurring of v sion, 
stickiness, and crusting on lids are virtually eliminated. 


(LIPID LAYER NOT SHOWN) 


Now Available in Economical 30 mi Size 


TEARS Naturale 


Mucomimetic Activity W th Low Viscosity 


“AA coa] Alcon Laboratories, Inc., Fort Worth, Texas 75104 


TEARS NATURALE® Artificial Tears 
CONTAINS: Duasorb®” water soluble polymeric system. Preservative: Berzalkonium Chloride 0.01%. Disodium Edetate-0.05%. 
HOW SUPPLIED: 1⁄2 fl. oz. and 1 fl. oz. plastic bottles 
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NewSeadus Flash 3 

Iso availabe for your present fundus camera). 

; Only % the size of previous models, this table-top power 
supply is sæ lightweight it doesn’t even need handles. Yet 
it contains = 4-level variable electronic flash tube excitor, 
an automatic camera sequencing selector, a drive generator 
for the Allen Stereo Separator, a continuously variable Fixation 
Device intem=ity regulator, end much more. 


New fully el-ctronic data system—The Dataphot 


There’. an automatic print-out of both time and patient 
identificaticry number on each frame. The time can be recorded 
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tenths of mmutes; and the patient identification number can 
be so set taat one patient aways has the same number —no 
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the Zeiss Photocoagulator- 


proven reliability gains new mobility 


New convenience — for easier operation 


For 15 years the 16€0W Zeiss Xenon arc lamp has been 
proving itself world-wide <s a reliable light source for photo- 
coagulatien, especially in the treatment of structural retinal 
diseases, such as retinal Breaks, retinoschisis, and peripheral 
retinal degenerations; diadetic retinopathy and other chorio- 
retinal vascular defects, as well as certain ocular neoplastic 
abnormalities. 

Now, it has been designed into a new instrument with 
new mobility, new features, and new convenience. 


1. The power supply has deen separated from the coagulator 
unit; it can even be set up outside the operating area. 

2. The lightweight air-cooled coagulator unit, unencumbered 
by water lines, rolls easily until you fix it firmly in position 
by a simple foot contro. 


3. The 2phthalmoscope arm swivels around the column 
throuzh a 70° arc and moves up and down through 400mm. 


New features — for more precise coagulation 

4. A timer with six settings from 0.1 to 5.0 sec. shuts the unit 
off automatically, giving you precise centrol over the length 
of burn. 

5. A field-limiting diaphragm gives you precise control over 
the size of burn down to 0.5°. 

6. An automatically retractabe blue filter lets you observe 
leaks precisely for fluorescein coagulation. 


Precision, mobility, convenience, reliability — that’s 
the sum of it. Write today for our new brochure, “ZeisgeXenon 
Photocoegulator”, or ask for a demonstration. ja 


Nētionwide service. 


Carl Zeiss, Inc., 444 5th Awenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicaga, Columbus, Houston, 
Los Angeles, San Francisca, Washington, D. C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. O~call (416) 449-4660. 
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GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 25% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


Simplifies gonioscopy in 
upright and recumbent 
positions 


Reduces fluid spillage 


Helps maintain a tight 
lens fit 


Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio ‘ens. 
Available in 4% ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 ° 479-2680 












TO CURRENT METHODS 
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' T is symposium will be devoted to a revew of 
the latest developments in the field of glaucoma 
for the clinical ophthalmologist. Recent progress 
n physiology and pharmacology will be applied 
‘to the diagnosis and management of both 
| routine and difficult patients. Therapy with 
current and new drugs and drug delivery 
systems will be discussed. Recent thoughts on 
_ indications for surgical intervention and, specific 
iques will be emphasized and illustrated. 





The format will be lectures, panel discussions, 
along with question and answer opportunities. 


The Faculty Will Include: 


-Robert S. Coles 

-Laurence Harris 

-Raymond Harrison 

-< Sohan Singh Hayreh 
-- Harold Kahn 

David Krohn 

<- Maurice Langham 
_ Steven Podos 

Arvin Pollack 

- George Spaeth 

= Myron Yanoff 














| TUITION: Practitioners .... $125.00 
= Residents .......... $75.00 


| FOR FURTHER INFORMATION WRITE TO: 


Department of Ophthalmology 
Lenox Hill Hospital 

100 East 77th Street 

New York, New York 10021 


This activity is acceptable. for 14- credit hours in 
~ Category! =o. 
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gentamicin sulfate u 


OPHTHALMK 


Solution-Sterile 
Ointment-Sterile 


Each mi. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 





DESCRIPTION Gentamicin sulfate is a water- 
uble antibiotic of the aminoglycoside group ac 
against a wide variety of pathogenic gram-nege 
and gram-positive bacteria 

GARAMYCIN. Ophthalmic Solution is a ste 
aqueous solution buffered to approximately pH 7 
use in-the eye, Each mi. contains gentamicin sul 
(equivalent to 3.0 mg. gentamicin), disodium pt 
phate, monosodium phosphate. sodium chlor 
and benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment is a ste 
ointment, each grami containing gentamicin sul 
{equivalent to 3.0 mg. gentamicin} in a bland bas: 
white petrclaturn, with methylparaben and propyir 
aben as preservatives. 

ACTIONS The gram-positive bacteria against wh 
gentamicin sulfate is active include coagulase-px 
tive and coagulase-negative staphylococci, includ 
ceriain strains that are resistant to penicillin: Grou 
beta-hemolytic and nonhemolytic streptococci: z 
Diplocectus pneumoniae The gram-negative b 
teria against which gentamicin sulfate is active 
clude Certain strains of Pseudomonas aeruging 
indole-positive ang indole-negative Proteus spec 
Escherichia coli. Klebsiella pneumoniae (Friedia: 
er's bacillus), Haemophilus influenzae and Haen 
ohilus aegyplius (Koch-Weeks bacillus), Aerobac 
aerogenes, Moraxella lacunata {diplobacilus 
Morax-Axenteid), and Neisseria species, includ 
Neisseria gonorrhoeae Although significant re: 
tant organisms have not been isolated from pat 
treated with gentamicin at the present time, this 
occur in the future as resistance has been product 
with difficulty ir vitro by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Soluti 
and Ointment are indicated in the topical treatm: 
ofintections of the external eye and its adnexa caus 
by susceptible bacteria. Such infections embra 
conjunctivitis, keratitis and keratoconjunctivitis, © 
neal ulcers, blepharitis and blepharoconjunctivi 
acute meibomianitis, and dacryacystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthain 
Solution and Ointment are contraindicated in £ 
tients with known hypersensitivity to any of the co 
ponents. 

WARNINGS GARAMYCIN Ophthalmic Solution 
not for injection. It should never be injected subcc 
junctivally, nor should it be directly introduced ir 
the antenor chamber of the eye 

PRECAUTIONS Prolonged use of topical ant 
gotics may Give rise to overgrowth of nonsusceptil 
organisms, such as fungi. Should this occur, or if ir 
tation or hypersensitivity to any component of t 
drug develops, discontinue use of the preparati 
and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healin 
ADVERSE REACTIONS Transientirritation has be 
reported with the use of GARAMYCIN Ophthalm 
Solution. 

Occasional burning or stin ing may occur with t 
use of GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYC 
Ophthalmic Solution: instill one or two drops into t 
affected eye every four hours. In severe infection 
dosage may be increased to as much as two droj 
once every hour. 

GARAMYCIN Ophthalmic Ointment: applya smi 
amount to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Sol 
tion— Sterile, 5-mi. plastic dropper bottle, steril 
boxes of one and six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment —Sterit 
%-ounce tube, boxes of one and six. Store away fro 
heat: NOVEMBER 197 

For complete details, consult package insert or liter 
ture available from your Schering Representative. t 


Professional Services Department, Schering Corpor: 
tion, Kenilworth, New Jersey 07033. 


. Schering Corporation 
Kenilworth, N.J. 0703 
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Problem: Scleral Buckling 


How to prepare ascleral buckle tunnel — a partial-depth 
sclerotomy — the exacting phase of detached retina correction 
requiring delicate, well-controlled cutting and delamination. 


Answer: Fifty-Seven 


Assemble a stainless steel, sterile, disposable Beaver No. 57 blade into a Beaver 
No. 3K stainless steel chuck handle, a 3K-57 combination — the best combination 
for solving a delicate surgical problem. 


RUDOLPH leaver INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD © BELMONT, MASS. 02178 
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EUGEGE M. HELVESTON, M.D. 
Dissociated Vertical Deviations 

Sutures and Needles in Strabismus Surgery 
Muscle *ransfer Procedures 

Technique of Superier Oblique Surgery 


‘ARTHUR JAMPOLSKY, M.D. 


Adjustaele Strabismes Surgical Techniques 
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Differences: Childhood and Adult Strabismus Surgery 
Coraplications of Strabismus Surgery 
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Geri Faia, Executive Secretary 
New Orleans Academy of Ophthalmology 
519 Audubon Building, 931 Canal Street 
New Orleans, Louisiana 70112 
Phone: (504) 561-1085 ; 
Oaa aaa 
100 EXHIBIT SPACES AVAILABLE 
DO aaa RRERCREEE J 








MARSHALL M. PARKS, | M. Do 
Causes of Adhesive Syndremes = 
Surgery for Brown’s Syndrome 
Surgical Approaches to the Extraccular 


ROBERT D. REINECKE, M. D. 

Surgical Techniques for Recess—Resect 
Screening Techniques for Ampblyopi 
Results of Adhesive Syndrame Sux 


WILLIAM E. SCOTT, M.D. 

Differential Diagnosis of Vertical NV 
Clinica’ Use Saccadic Eye: Moverrers S 
Office Jse of Prisms 


GUNTER K. VON NOORDEN, M. 
Amblyepia: Basic ‘Concepts and Cure 
Posterior Fixation Suture < : 
Present Status Sensory Testing. 















SOCIAL EVENTS AND LADIES TOURS IN CONJUNCTION WITH 
NEW ORLEANS FAMED SPRING FIESTA INCLUDED 





ppy 


(epinephryl borate) 4%, 1% 


stays in the comfort zone 














Eppy/N 1% 
average pH 
during shelf 
storage Q 25°C 








TIME IN MONTHS 


Eppy/N: the most comfortable 
epinephrine available for your 
glaucoma patients. 


Eppy/N, formulated at an optimum 
physiologic pH of 7.4, is adjusted to the 
natural pH of tears. It starts comfortable 
and stays comfortable for your patients. As 
shown above, the relatively slight change in 
pH maintains Eppy/N within the zone of 
comfort for most open-angle glaucoma 
patients. 

Eppy/N also keeps up the Barnes-Hind 
tradition of therapeutic excellence. Eppy/N 
contains 100% free base epinephrine, making 
it readily available for ocular penetration. It 
produces no reflex tearing, so dilution is 
minimized and your patient benefits from 
maximum availability of epinephrine. 

With improved stability Eppy/N provides 
outstanding shelf and patient-use life. 
Studies have shown that Eppy/N outlasts 
the other borate formulation. Eppy/N 
laboratory samples, for example, remained 
100% potent after 24-hour-a-day exposure to 
bubbling air for 64 days. Your Barnes-Hind 
representative will gladly review details of 





the laboratory studies and provide you with 
samples of Eppy/N 12% and 1% solutions. 
Let your glaucoma patients enjoy the 
Comfort Zone. 

See summary of prescribing information 
on adjoining page. 


*Adler, F H. “Physiology of the Eye!’ 4th Ed., 
C. V. Mosby Co., St. Louis, Pg. 39, 1965. 


Bames-Hind 


EPPY/N" 


Epinephryi Borate 


Bames-Hind 


Epineph 
Sterile Ophthalmic EPA Borate 


Solution St : 
erile Ophthalmi 
Solution almic 
(Froe bose) 
(Free base) 


























oEppy/N fepinephryl borate} 
‘Composition: A sterile solution con- 
‘taining “2% or 1% epinepkr-ne (free 
base) red at pH 7.4, erythorbic 
"add, boric acid. polyvinyl. pyrroli- 
 polyoxyl 40 stearate; pre- 
b b koniu chloride 











Indications: For simple epen-angle 
glaucoma, 


Dosage: One or two drops in gach eye 
preferably at bedtime or as Sirected. 
The frequency of instillation should 
be titrated tomometrically tothe indi- 
vidual response of each patient. This 
requires direct and continuces medi- 
cal supervisian. When usec in con- 
junction with miotics, tes miotic 
should be instilled first. 

Warning: Should not be ‘employed 
where the natare of the glaucoma has 
not bees clearly established. 
fraindicaved im narrow- t 
coma. Use with caution iy kyperten- 
sign. 











Side Effects: Prolonged use may pro- 
duceextracellalar pigmentaten in the 
palpebral conjunctiva which is in- 
focuous, On rare occasions, systemic 
side-effects have been observed. These 
include eccipital headaches palpita- 
tion, paleness, acceleration of heart 
beat, trembling and perspiretion. 


Caution: U.S. Federal law prohibits 
dispensing without prescription. 


How Supplied: 7.5 ml. glass bottle 
with accompanying sterile dropper. 


. Barnes-Hind Pharmaceuticals, Inc. 
p> YSurnyvaie, California 32086 


. 








CLOS 
SHAVE 
with 
KEELER 
FRAGMEN 
BLADES 
HOLDERS | 


if you want close shaves, rely onthe 
bent tips, burrs, chips and wobble: 
inherent in broken razor blades, for 
needless hazards in surgery. Modern 
Ophthalmic Surgery relies on Keeler's 
“Fragment” Blades and Blade Holders. 


Features include: 


* Pertect fit of blades in most fragmeat helders. > 

* Absolute stability of blades held 

* Absolute blade uniformity in size, 
shape and sharpness. 

* 2sizes, standard and micro. 

« Adjustable blade height. 

e Quick, positive blade change. 

* Double pee!-pack pouched blages 
gamma ray pre-sterilized. 


CQ KEELER SEE 


| 456 Parkway, Lawrence Park Industrial Park, Broome’, Pa. 19003, KES) 363-435 


TRY ONE... FREE. 


We already know the quality of sour blede -frag- 
ments... but we want you to discover thaireffective- - 
ness for yourself. So we'll send-you one Pee. Once 
you've put it to your test, 
we think you'll be back 
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(Actual s.ze.shown) | 

















for more. —7— 
CHECK ONE: 3C2 STANDARD 
S$C2 Standard._] | — 
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THE bp 
SOFT 
CONTACT 
LENS 
REGIMEN 
FORTHE 


~HYDROCURVE" 


LENS 


PREFLEX AND BOILnSOAK 


Two premixed, readily 
available solutions for total soft 
lens care and hygiene. Both 
are recommended for use with 
the HydroCurve™ soft lens, and 
with procedures established 
for its care. 


The combined use of 
PREFLEX and BOILnNSOAK 
provides a simple, practical, 
easy-to-follow regimen: 


Cleaning with PREFLEX 
removes tear residues and 
other tenacious deposits that 
interfere with wearing comfort 
and acuity. Its routine use 
keeps these deposits from 
hardening on the lens. 


ans 


Rinsing the lens with BOILnNSOAK 


removes loosened debris and 
all traces of the cleaner. 


Disinfecting with BOILNSOAK is 
accomplished with the use of 
the Hydrotherm™ Patient Unit. 
Lenses also may be disinfected 
by boiling them in a carrying 
case filled with BOILNSOAK in a 
pan of hot water for 15 minutes. 


Soaking with BOILNSOAK 
provides a fully hydrated lens 
for comfortable wear. The 
sterile, preserved, isotonic saline 
solution helos guard against 
lens case contamination. 


Adherence to procedures in 
the bp Regimen helps extend 
the service life of soft contact 
lenses. The routine use of 
PREFLEX and BOILnSOAK results 
in the optimum in patient as 
well as fitter benefits: Efficacy. 
Comfort. Hygiene. Economy. 
Convenience. 


BURTON, PARSONS & COMPANY, INC. 
Qphthalmic Produets Division 

Central IndustriallPark 

Washington, D.C. 20027 

Montreal, P.Q., Canada 


Munich, Germany 
Hong Kong 


*HydroCurve™ Soft Lenses, Inc. 
PHP (U.S. Pat. 3,727,657) 
Trade mark of Automated Optics, Inc. 
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6 FLUID OUNGS, 
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RINSE, DISINFECT 
(THROUGH BOILING) 
AND STORE WITH 
BOILnSOAK™ 


BOILnNSOAK™ is a sterile, 
buffered, isotonic solution for 
rinsing, disinfecting (through 
boiling) and storing the 
HydroCurve™ (hefilcon A) 
contact lens PHP* BOILnSOAK 
contains sodium chloride 0.7% 
and is preserved with 
Thimerosal (Lilly) 0.001% and 
disodium edetate 0.1%. 


BOILnSOAK 

e Gives the contact lens wearer 
the convenience of a ready- 
to-use sterile saline solution. 

eHelps eliminate the variables — 
in soft contact lens care . 

els carefully buffered to ap- 
proximate the pH and tonicity 
of the eye. 

e Available in 180 m! (6 fl. oz.) 
plastic vials. 


For uninterrupted control of I.O. Rp: 
never more than one or two instillation, 


i ae 


\ 





Scanning electron microscopy of 
primate trabecular meshwork (X 300): 
Viewed here is Schlemm’s canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical 
procedures for treatment of the disease. 


pate pe PHOSPHOLINE IODIDE is long-acting, it can help provide 
à + uninterrupted control of intraocular pressure in chronic simple (open-angle) 

* glaucorra or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 

‘ane inthe morning) are generally needed. 

&. Although PHOS?HOLINE IODIDE is longer-acting than other miotics, 

* itis not more potent. With four concentrations avai able, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
*. ig the locical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


 PHOSPHOLINE IODIDE iage acing 


> (echothiophate iodide for ophthalmic solution) 
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= PHOSPHOLINEIODIDE ._. 
~ echothiophate iodide) 
in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


























IEF SUMMARY 
For full prescribing information, see package circular } 


-HOSPHOLINE IODIDE* 
_(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


OSPHOLINE IODIDE is a long-acting cholinesterase in- 
(ior for topical.use. i 
Indications: Glaucoma — Chronic open-angle glaucoma. Sub- 
ute Or chronic angle-closure glaucoma after iridecterny or 
_where surgery is refused or contraindicated. Certain non-uvettic 
econdary types of glaucoma, especially glaucoma following 
faract surgery. 
Accommodative esotropia—Concomitant esotropias with a 
Signilicant-accommodative component. 
Contraindications: 1, Active uveal inflammation. 
_2, Most cases of angle-closure glaucoma, due to the possi- 
bility of increasing angie block. 
..3. Hypersensitivity to the active or inactive ingredients 
Warnings: 1. Use in Pregnancy: Sate use of anticholinesierase 
medications during pregnancy has not been established. nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 
=< 2, Succinyicholine should be administered only with great 

‘Caution, ifat-all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 

espiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
going treatment with systemic anticholinesterase med- 

s for myasthenia gravis, because of possible adverse 
e effects, 
pautions: 1. Gonioscopy is recommended prior to initiation 





Cfapy. 
Where there is a quiescent uveitis ora history of this condi- 
nticholinesterase therapy should be avoided or used 
iously because of the intense and persistent miosis end 
uscle contraction that may occur. 
ẹ systemic effects are infrequent, proper use of the 
uires digital compression of the nasolacrimal ducts for 
or two following instillation to minimize drainage into 
he nasal charnber with its extensive absorption area. The hands 
should be washed immediately following instillation 
_ 4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties. or cardiac irregu- 
larities occur. : 
_ 5. Patients receiving PHOSPHOLINE IODIDE who are-ex- 
posed to carbamate or organophosphate type insecticides and 
Pesticides (professional gardeners, farmers. workers.in plants 
:< Manufacturing or formulating such products, etc.) should be 








warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme cau- 
tion, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer. pro- 
nounced bradycardia and hypotension, recent myocardial in- 
farction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all: where there is a prior history of 
retinal detachment. 

Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in 
adult patients without a previous history of this disorder. 

2. Stinging. burning, lacrimation, lid muscle twitching, con- 
junctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals. 

6. Lens opacities Occurring in patients under anticholinester- 
ase therapy have been reported: routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously: artificial respiration should be given if necessary. 
How Supplied: Four potencies are available. 1.5 mg package 
for dispensing 0.03% solution; 3.0 mg package for 0.06% solu- 
tion; 6.25 mg package for 0.125% solution: 12.5 mg package 
for 0.25% solution. Also contains potassium acetate (sodium 
hydroxide or acetic acid may have been incorporated to.adjust 
pH during manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid and exsiccated sodium phosphate. 

7630 


The Cphthaimos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 



















SCHOOL OF HEALTH SCIENCES 


a BA 
: DEPARTMENT OF OPHTHALMOLOGY 
a ANNOUNCES 
he THE SECOND ANNUAL COURSE 


SYMPOSIUM ON DIAGNOSIS AND MANAGEMENT 
_ OF RETINAL AND VITREAL DISORDERS — ha 


ee Sections: : 1. RETINAL VASCULAR DISORDERS—David-H. Orth, Chairman a 


2. MACULAR DISORDERS—Maurice F. Rabb, Chairman 








ee 3. CHOROIDAL TUMORS AND VITREAL DISORDERS— 


see : Joel A. Kaplan, Chairman 
? Faculty: Thomas C. Burton, M.D. — lowe Gity 


Jay L. Federman, M.D. Phil acelphi 
‘Stuart L. Fine, M.D. 

Paul Henkind, M.D., Ph.D. 

Joel A. Kaplan, M.D. 

Francis A. L'Esperance, Jr., M.D. 
Ronald G. Michels, M.D. 

David H. Orth, M.D. 

James E. Puklin, M.D. 

Maurice F. Rabb, M.D. Chicago: 
Lawrence A. Yannuzzi, M.D. = New York 


Dates oo MARCH 30, 31st and APRIL 1, 1977 
i ae (Wednesday, Thursday and Friday) 





Location: : Continental Plaza Hotel—North Michigan at Delaware, 
; 2 Chicago, illinois 


“Enrollment is imited and advance registration is required. 
-> Fee: $275.00 Residents—$100.00)—includes luchenons. 


3 sak f For registraticn and information: Ms. Paulette L. Howard 
: oe : Department of Ophthalmology 
Michael Reese Hospital & Medical Center 
2900 South Ellis Avenue 
Chicago, Illinois 60616 


. CAMA. APPROVED FOR CONTINUING MEDICAL EDUCATION CATEGORY |. 

















Our Prescription 


tor Proper Lighting 


Proper lighting is an essential part of any 
treatment or ambulatory surgery room. 
Not having it can be as bad as not having 
the right instruments. Good lighting helps 
you see more patients and end the day 
with less eye strain. That’s why SMR 
carries a complete selection of lights, to 
meet a wide variety of needs. 


Our Solarlite is a compact, high intensity 
indirect light source. It comes with a series 
of telescoping shafts, ball joints and 
goose necks that make it easy to position 
and adjust. And it’s available in two 
models: chair mount and floor stand. 


Also featured are the popular Burton 
Lighting Systems. Included are five dis- 
tinct lights that are ideally suited singly or 


SUOICAI - 
| SMR Wc ancal 
Research, Inc. 


960 W. 16th Street, Newport Beach, CA 
92663 





in combination for any treatment or 
ambulatory surgery room. You have your 
choice of 10”, 12” or 14” reflectors, as well 
as universal and adjustable spotlights. 
Each is available in floor, wall and ceiling 
mount models. 


Find out which of our many lighting 
systems will best serve your needs and 
improve patient flow. Send today for a 
free copy of SMR’s ‘‘Guide To Proper 
Lighting?’ 


SMR SHOW SCHEDULE 


Ear Research Institute 
256 S. Lake Street, Los Angeles, California 
Jan. 17-21, 1977 


Middle Section Triological—Marriott Hotel 
Cleveland, Ohio—Jan. 21-23, 1977 


Mid Winter Clinical Course in Ophthalmology 
& Otolaryngology 
Hilton Hotel, Los Angeles, California—Jan, 23-28, 1977 


Florida Mid Winter Seminar, Americana Hotel 
Miami Beach, Florida, Jan. 30-Feb. 5, 1977 
Shambaugh Winter Symposium, Wildwood Inn 
Snowmass, Colorado—Feb. 12-19, 1977 


4°" The SMR Story 
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Surgical Mechanical Research 
was founéd more then 40 
years ago Dy Jacob J. Cantor 
, of Los Angeles. A serous 

"* interest inthe practice of 
medicine induced him to 
manufactere a line of 
products cesigned to fulfill 
the needs-ef head and neck 
and other ~elated specialists. 


Mr. Canter’s products were 
widely accepted and tie firm 
soon established a reputation 
for quality at affordable 
prices. Today, SMR is 
continuing to supply the 
medical community with 
high-quality, modern 
equipmen.. 

Our reseach and 
development people are 
constant seeking new 
innovations to improve our 
product lines to meet your 
needs. W= encourage you to 
tell us what you need -n terms 
of produc modification and 
new equipment. Then we go to 
work evaluating your ideas 
through @alogue with your 
peers anc our own R&D. 
When thë process results ina 
new product, we field test it 
and put it into the preduction 
line. Once in production, 
quality centrol isn’t jast a 
phrase. It s something our 
manufacturing facility is 
putting special emphasis on. 


Send for = copy of our new 
catalog. | features our entire 














product lime of over 400 items. 

Fill in the coupon below 

today 

Pee) 8, SE ae A 

| Name ! 

| Street 

| City | 

| State_____ Zip Cede | 

i Phone ee 7 
SUOICO! . 

Mecsnanical 

Research, INC. 


960 W. 14th Street, Newport 


* Beach, Ca 92663 





















ANTERIOR SEGMENT 
DISEASES 
AND SURGERY 








February 23, 24, 25, 1977 


THE ESTELLE DOHENY EYE FOUNDATION 
announces the scientific dedication of its 
new building in conjunction with the annual 

Doheny Meeting February 23, 24, 25, 1977 ir Los Angeles, California. © 





CORNEA 
Keratoplasty 
Anterior Segment 
Reconstruction 


LENS 
Extracapsular 
Intracapsular 


GLAUCOMA 
Pathogenesis 
Surgical Therapy: 

Trabeculectomy 
Sclerostomy 
Goniotomy 
Trephination 
Laser lridectomy 
Cyclocryotherapy 


Lens Implantation 

Surgery for Post-opera- 

tive Astigmatism Phacoemulsification 

Keratoconus, Corneal 
Dystrophies 


Lensectomy-Vitrectomy 


Aphakic Soft Lens New Therapeutics 


Horizons 


Surgical indications, contra-indications, and techniques, as well 
as operative and post-operative complications, will be considered in 
detail. (Approved for Category | credits-CMA and AMA) 





GUEST FACULTY 
Leonard B. Christiansen 
Claes H. Dohiman 
Norman S. Jaffee 
Herbert E. Kaufman 
Irving H. Leopold 
A. Edward Maumenee 
Thomas H. Pettit 
Bradley R. Straatsma 
Richard C. Troutman 


ESTELLE DOHENY EYE 
FOUNDATION AND JNIVERSITY OF 
SOUTHERN CALIFORNIA FACULTY 

Arthur W. Allen Richard R. Ober 
Francis C Hertzog, Jdr. Arthur E. Oberman 
Arthur C. Hurt, Ill Thomas E. Ogden 
A. Ray Irvine Ralph S. Riffenburgh 
Otto H. Jungschasser Stephen J. Ryan 
Richard P. Kratz Ronald E. Smith 
Donald G. Minckler James R. Wilson 
Anthony B. Nesburn T. Rodman Wood 


REGISTRATION FEE: $175.00 
(Includes Dedication Banquet and lunches) 


aif 4) EN 9 t B) 
Conference Office 


ESTELLE DOHENY EYE FOUNDATION 
1355 San Pablo Street 
Los Angeles, California 90033 


For information and applications write to: 


(213) 226-2741 





in steroid-responsive . 
inflammatory disorders , 
of the anterior segment 


one highly 
effective 
Steroid... 
intwo — 
convenient 


formulations 


g tM 


Sterile Ophthalmic Solution 


DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHAT MSD) 


0.1% Dexamethasone Phosphate Equivalent 





e no eyedropper is necessary—the OCUMETER® ophthalmic dispenser 
conveniently dispenses one drop at a time 


e remains stable at room temperature—may be carried in purse or pocket 
e pH compatible with that of the eye 





Sterile Ophthalmic Ointment 


DECADRON Prosphote 


(DEXAMETHASONE SODIUM PHOSPHATE MSD) 


0.05% Dexamethasone Phosphate Equivalent 





melts below body temperature: medication spreads evenly over the entire 
eye preventing “blink-out’”’ 


e useful at bedtime or under a patch (to allow for individual patient needs) 
m e particularly useful when prolonged contact of stero d medication is indicated 


P ar a AR LS raay Tae STEER Sena 
RELL TTA Ea e I A a ee eee 


Contraindications: Acute super- 
ficial herpes simplex keratitis. 
Fungal diseases of ocular or auric- 
ular structures. 

Vaccinia, varicella, and most other 
viral diseases of the cornea and 
conjunctiva. 

Tuberculosis cf the eye. 
Hypersensitivity to a component of 
this medication. 

Perforation of a drum membrane. 
Warnings: Employment of steroid 
medication in the treatment of 
stromal herpes simplex requires 
great caution; frequent slit-lamp 
microscopy is mendatory. 
Prolonged use may result in glau- 
coma, damage to the optic nerve, 
defects in visual acuity and fields 
ef vision, posterior subcapsular 
cataract formation, or may aid in 
the establishment of secondary 
ecular infections from pathogens 
‘iberated from ocular tissues. 

in those diseases causing thinning 
of the cornea or sclera, perforation 
nas been known to occur with the 
use of topical steroids. 

Acute purulent untreated infection 
of the eye or ear may be masked 
or activity enhanced by the pres- 


ence of steroid medication. 
Usage in Pregnancy—Safety of in- 
tensive or protracted use of topical 
steroids during pregnancy has not 
been substantiated. 

Precautions: As fungal infections 
of the cornea are particularly 
prone to develop coincidentally 
with long-term local steroic appli- 
cations, fungus invasion must be 
considered in any persistent cor- 
neal ulceration where a sterdid has 
been used or is in use. 

Intraocular pressure should be 
checked frequently. 

Adverse Reactions: Glaucoma with 
optic nerve damage, visual acuity 
and field defects, posterior sub- 
capsular cataract formation, sec- 
ondary ocular infection from 
pathogens including herpes sim- 
plex liberated from ocular tissues, 
perforation of the globe. 

Rarely, filtering blebs hav2 been 
reported when topical steroids 
have been used following cataract 
surgery. 

Viral and fungal infections of the 
cornea may be exacerbated by the 
application of steroids. 

Rarely, stinging or burnirg may 


occur. 

How Supplied: Ster = ophthalmic 
solution in 2.5-ml and 5-ml glass 
bottles wita dropper assembly and 
in 5-ml CCLMET=R® ophthalmic 
dispensers, contæn ng per milli- 
liter of buffered seiution: dexa- 
methasone sodium phosphate 
equivalent to 1 mg (0.1%) dexa- 
methasone pnosp ete; creatinine, 
sodium citrate, scedium borate, 
polysorbat2 80, sodium edetate 
in the OCUMETER sedium hydrox- 
ide to adjust pH in glass bottles, 
hydrochloric acid te adjust pH in 
plastic dispensers. water for injec- 
tion, and sodium kisulfite, phen- 
ylethanol, and benzalkonium 
chloride added és preservatives. 
Ophthalmic ointment in 3.5-g 
tubes, containing per gram: dexa- 
methasone sodium phosphate 
equivalent to 05 mg (0.05%) 
dexamethascne fhesphate; white 
petrolatum and mineral oil. 

For more d2tailec information, 
consult your MSD representative 
or see ful! prescriziag information. 


Merck Sharp & 

Dohme, Division f MSD 
erc o., NC., MERCK 

West Poirt, Pa. 18436 ERG K 
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FML® (fluorometholone) 
controls severe inflammation 
without compromising safety. 


Cantrill et al* compared the potency of a number of steroid 
compounds by means of lymphocyte transformation assay. 


Ten “corticosteriod-sensitive” patients were tested to 
help determine whether or not anti-inflammatory potency 
correlates with IOP elevation. The investigators con- 
cluded, among other things, that “Dexamethasone used 
topically in the same concentration as fluorometholone 
(FML) had more than three times the ocular hypertensive 
effect but was similar in in-vitro potency” 


So here is confirmation of what you may already know. 
FML works. And it works with less likelihood than 
dexamethasone to raise intraocular pressure. 

Plus FML gives your patients the soothing 
comfort of the Liquifilm® vehicle; and the 
economic comfort of a 10cc size. (A 5cc size 

is also available if you prefer.) 





Whether or not your patients are pressure- 
sensitive, FML is sensitive to their needs. 
Prescribe FML. 


*Cantrill, H.L., Comparison of in vitro potency of cortico- 
steroids with ability to raise intraocular pressure Am J 
Ophthalmol 79:1012-17, June 1975. 


I 

f 

Fi 

f (fluorometholone) 
Bs 

Be 

E AlleRGAN 

E Irvine, California/ Pointe Claire, P. Q., Canada 

$ 

Rey 

EES FML (fluorometholone) 0.1% Liquifilm® Sterile Ophthalmic Suspension ACTIONS Inhibition of the inflammatory response to inciting 
E $ agents of mechanical, chemical or immunological nature. No generally accepted explanation of this steroid property has been advanced. Adrenocorticos- 
4 S teroids and their derivatives are capable of producing a rise inintraocular pressure. In clinical studies on patients’ eyes treated with both dexamethasone 


ITS 


and fluorometholone, fluorometholone démonstrated a lower propensity to increase intraocular pressure than did dexamethasone. INDICATIONS For 
steroid responsive inflammation of the 


superficial herpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, 


- Tuberculosis of the eye. Hypersensitivity to the constituents of this medication. WARNINGS Steroid medication in the treat 
~ keratitis (involving the stroma) requires great caution; frequent slit-lamp microscopy is mandatory. 
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Retrolental Fibroplasia 


II. Pathologie Correlation 


Burton J. Kushner; MD; David Essner: Ira J. Cohen; John T. Flynn, MD 


ad Retinas of 142 eyes from 71 prema- 


türe infants on whom autopsies had been 


done were studied by gross observation 
and by using PAS-stained whole mount, 
trypsin-digest, and conventicnal histolog- 
ical techniques. With these techniques, 
vascular pathologic condition was corre- 
lated with fluorescein angiograms in 
living infants with acute retrolental fibro- 
plasia. The specific lesions seen in acute 
-phase were a major arteriovenous shunt 
in the eye; microvascular changes includ- 
ing tufting, and obliteration of capiilaries 
around arteries. and veins. Regression 
‘occurred by vascular budd ag from the 
anterior edge of the shunt. Observations 
on vascuBrization in the ncrmal indicated 
a variability of the level of maturation of 
the retinal vasculature, only roughly 
correlated with gestational age. 
(Arch Ophthalmol 95:29-38, 1977) 


ince the initial description of retro- 
lental fibroplasia by Terry’ in 
1942, few investigations using flat- 
mount. techniques to describe the 
vascular anatomy of the esion have 
been reported.* The present investi- 
gation was undertaken to correlate 
the clinieal appearance® and the patho- 
logic anatomy of retrolental fibro- 
plasia in the human. Im addition, to 
help put these findings in perspective, 


“we present observations cn the vari- 


ability of the development of the 
normal human retinal vasculature. 
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The first histological studies show- 
ing the effects of high levels of tissue 
oxygen on the developing kitten 
retina were the India ink injection 
studies of Ashton et al? Because this 
technique is limited to the delineation 
of patent vessels only, it is unsuitable 
for the study of the development of 
retinal vasculature in man. Ashton® 
and Patz‘ in further animal experi- 
ments employed the trypsin-digest 
method of Kuwabara and Cogan.’ 
This technique has the advantages of 
permitting the study of cellular detail 
and the staining of nonpatent ves- 
sels.: When used to study the human 
premature retinal vasculature. it has 
several distinct disadvantages. Poor 
development of the basement mem- 
brane and immaturing of the retinal 
vessels, especially at the anterior edge 
of the developing vasculature, render 
delicate buds of vasoproliferative tis- 
sue susceptible to digestion by the 
trypsin enzyme. The flat-mount tech- 
nique described by Engerman and 
associates, ° which neither digests 
nor disturbs the retinal architecture 
and stains vessel walls sufficiently to 
distinguish them from neurosensory 
retina, provides a useful adjunet to the 
previously mentioned techniques. 


MATERIALS AND METHCDS 


Specimens providing the basis of this 
report consisted of 142 eyes obtained from 
71 dead infants. Thirty-eight infants were 
female, 26 were male; information regard- 
ing sex was lacking in 7. Complete autop- 
sy reports were available on 65; causes 











































of death in these imfants are listed in 
Table 1. 

Six of the infants. in the. study had 
retrolental fibroplasiz.. Those who did not 
were divided into infants living less thai 
ten days (56) and those surviving ten days 
or more (9). Gestat:onal age at-autopsy 0: 
all infants was calealeted with use of. birth 
weight and erowa-Èeel measurements“ 
(Fig 1). In most cases these figures were in 
agreement with the gestational age esti- 
mated at birth. Ir (hree cases in which 
these two estimates. did not agree, the 
retina was completely’ vaseularized an 
unremarkable in flat-mount preparations. 
The birth weights of these three infants 
were 2,000, 3,850, ané°2,410 gm. ; 

For this study, ear routine Was as 
follows: Each right eye was. ‘fixed in 
Heidenhaia’s SUSA fuid, measured, and- 
opened by a 360° incision posterior tothe: 
limbus. The eye cap was.sectioned verti- 
cally, studied under the dissecting micro- 2 
scope, and processed according to the PAS- 
whole-mount metkod of Engerman and _ 
Bloodworta® utilizing e-amylase to: inhibit. 
background stain. Esch left eye was fixed 
in 10% formalin, seetioned,-and studied 
grossly as was the right eye. ‘In selected — 
cases (18), routine hematoxylin-eosin- 
PAS-, or Masson-trichrome-stained sec 
tions weré made. Trypsin-digest:prepara-._ 
tions were made cf zen eyes according to 
the technique of Kuwabara and Cogan,’ 
modified slightly to include an immersion. 
of the formalin-fixed retina in SUSA fluid. 
for two heurs pricr w digest. In one case” 
(No. 69) only conventional cross. sections” 
were prepared of bath eyes. The clinical 
photographs and fluorescein angiograms- 
used for ¢eorrelatior with. the pathologie 
material were obtained on infants with — 
retrolenta! fibroplasia being observed at 
the Bascom Palmer Eye Institute. 
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10 


ZA NO. OF CASES WITH RLF. 
E NO. OF NORMAL CASES LIVING < 10 DAYS 
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15011750 175-2000 2001-2250 2251-2500. 2501-2750 


BIRTH WEIGHT (grams) 





2751-3000 3001-3250 3251-3500 3501-3750 3751-4000 


Fig 1.—Weights and gestational age distribution. RLF indicate retrolental fibroplasia. 


Fig 2.—Trypsin-digest preparation of reti- 
na with retrolental fibroplasia in region of 
mesenchymal shunt (case 39) ( x 70). 





30 Arch Ophthalmol—Vol 95, Jan 1977 





RESULTS 
Retrolental Fibroplasia 

The clinical profile of infants with 
retrolental fibroplasia is detailed in 
Table 2. All infants with retrolental 
fibroplasia on postmortem examina- 
tion had had respiratory distress 
syndrome” curing life and received 
significant amounts of oxygen. In 
cases 29 and 59 the diagnosis of retro- 
lental fibroplasia was made ante 
mortem, although the infants were 
severely hypoxic. The fundi of the 
other infants with retrolental fibro- 
plasia could rot be visualized premor- 
tem. All had significant amounts of 
oxygen for periods varying from 31 
hours to more than 1,000 hours. 

On gross examination, three of the 
eyes were seen to have neovasculari- 
zation extending outside the retina 
(cases 69, 39, 49). The right eyes of the 
remaining four infants all had 
changes on microscopic examination, 


but had no evidence of extraretinal 
neovascularization. 

On microscopic study in these 12 
eyes, the changes noted were as 
follows: 

Arteriovenous Shunt.—The earliest 
clinical sign recognized in the tempo- 
ral periphery of acute retrolental 
fibroplasia is the vascular complex 
described as the mesenchymal ar- 
teriovenous shunt. Trypsin-digested 
retinal whole mounts on this region 
show a luxuriant complex of vessels 
ending in a thickened PAS-positive 
stroma (Fig 2). For comparison, the 
fluorescein angiogram of a similar 
region in a living patient with retro- 
lental fibroplasia is shown (Fig 3). 
Sections through this region (Fig 4) 
show large vessels in the nerve fiber 
layer of the vascularized retina lead- 
ing up to a structure consisting of a 
dense mass of cells containing PAS- 
positive material in their cytoplasm. 


Pathologic Correlation—Kushner et al 


j 
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Fig 3.—Fluorescein angiogram of similar region in living baby, 


aged 4 months. 


1. Respiratery 
Hyalir= membrane disease 
Pulmonary hemorrhage 
Atelectasis /emphysema / pneumothorax 
Pneumonitis /bronchopneumonia 


. Central .ervous system (CNS) 
intracerebral hemorrhage 
CNS nalformations 
Encephalomalacia 

. Cardiovascular 
Congenital heart disease (CHD) 
3/P pair CHD* 


Myocardial necrosis/fibrosis 


. Major cangenital malformations 
Gastpintestinal 
Rena 
Skeleal 
Chromosomal 
. Intectioas 
'Neoratal sepsis 
Matesnal /intrauterine infections 











Fig 4.—PAS-hematoxylin-stained cross section of region of 


mesenchymal shunt showing large blood vessels in nerve fiber 
layer (black arrow), nests of cells containing PAS-positive mate- 
rial (black and white arrow), anc interspersed red blood cells 
(broken arrow) (case 49) ( x 175). 








. Miscellaneous 
Stilltorn 
Mate-nal hypertensiom, eclampsia, 
di=etes, Rh sensitvity 
Placental insufficieney 





*Status posoperative repair of congenital heart disease. 


Within this mass are irregular vascu- 
lar spaces «ontaining red blood cells; 
beyond it m blood vessels or erythro- 
cytes can Fe found in the avascular 
retina, but the nerve fiber layer does 
contain PAS-positive cells. This shunt 
structure, -ontaining a PAS-positive 
nest of mesenchymal cells, vascular 
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channels, and blood cells, is usually 
circumferentially oriented. The cali- 
ber of formed vessels leading up to the 
region of the shunt was large, and 
arteries and veins were difficult to 
differentiate. Cellular detail of the 
vessel walls in particular was difficult 
to interpret. The cells themselves 


were generally very pale-staining, 
and little or no nuclear or cytoplasmic 
detail could be discerned. Most impor- 
tant, no capillaries were seen in the 
area just posterier to the shunt 
itself. 

Extraretinal Neovascularization.— 
These structures occurred in five of 12 
eyes with retrolental fibroplasia on 
which autopsy was done. Characteris- 
tically, they occurred just posterior to 
the major shunt (Fig 5). Cross section 
through such a structure showed it to 
be above the vascularized retina and 
to contain faintly PAS-positive cells 
intermixed with large vascular chan- 
nels lined by encothelial cells (Fig 6). 
Serial sections verified the continuity 
of this structure to already-formed 
retinal vasculature. The internal lim- 
iting membrane ceuld not always be 
identified in much of our material 
because of its immature development 
in the periphery. At times, it appeared 
that these extraretinal neovascular 
structures lay beneath it, but at other 
times they pierce it and lie within the 
vitreous body itself (Fig 7). 

Microvascular Abnormalities.—In re- 
gions pcsterior to the shunt itself, 
retinal whole-meunt preparations 
showed peculiar dilatations or tuft- 
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Fig 7.—Hematoxylin-eosin-stained section through neovascular 
membrane, showing feeding vessels arising from retina entering 





it. Internal limiting membrane as distinct structure could mot be 


identified in this section (case 49) ( x 280). 


like excrescences in the capillary 
network (Fig 8). These structures 
have a lumen and are as large or 
larger than the capillary wall from 
which they arose. In one whole-mount 
preparation these sac-like dilatations 
appeared as one focused deeper and 
deeper in the specimen. In this spec- 
imen the deeper capillary network, a 
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later development in normal vascular 
formation, was absent" (Fig 9). We 
hypothesize that these sac-like dilata- 
tions occurred on the capillaries nor- 
mally connecting the superficial and 
deep capillary network. Clinically, 
intraretinal microvascular abnormali- 
ties could be detected on fluorescein 
angiograms in patients with retro- 





pal” > 


Fig 6.—PAS-hematoxylin-stained cross section through a neovas- 
cular membrane to show its location above retina, its endothelial- 
lined vascular channels lying in matrix of inflammatory cells and 
spindle cells (case 49) (x 480). 


Fig 8.—Retinal whole mounts, showing tuft-like structures arising 
from capillary network (case 29) ( x 70). 


lental fibroplasia (Fig 10). Tufts or 
aneurysmal dilatations similar to 
those in retinal whole mounts were 
seen, and when observed they oc- 
curred in the capillary network poste- 
rior to the shunt. 

Trypsin-digest preparations of ret- 
inas with retrolental fibroplasia dem- 
onstrated capillary free zones around 
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Fig ©—Right, Capillary obliteration of deep capillary bed, vertical connecting capillaries ending in blind sacs and 
loop:. Left, Schema of successive levels of process seen at various planes of focus with microscope (case 29). 


Fig 10.—Fluorescein angiogram showing 
capillary tufs arising witin surviving 
capillary bed 


both arteries and veins, particularly 
where the two cross each other 
obliquely. The wedge of >etinal tissue 
between wes usually completely free 
of capillars and vessi remnants 
(Fig 11). In some areas o she prepara- 
tion, marked capillary retraction and 
overall decrease in celluizrity charac- 
terized the entire capilary bed be- 
tween adjacent larger vessels. In 
several clirical cases o retrolental 
fibroplasia, zhe fluoresce angiogram 
did show a distinct periv=nous as well 
as a periarveriole capillary free zone* 
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Fig 11.—Trypsin-digest preparation to show 


zones (case 49) ( x 70). 


and in the wedge of tissue between 
artery and vein where they erossed 
one another (Fig 12). 
Regression.—Our _ histopathological 
material does seem to indicate that in 
regressing retrolental fibroplasia, as 
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periarterial and perivenous capillary free 


vascularization preceeds, it is via 
pathways which ciffer in important 
respects from the nermal. Buds of vas- 
cular tissue arise from the anterior 
edge of the shunt (Fig 13). At a later 
stage, retinal whcle mounts demon- 
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Fig 12.—Fluorescein angiogram showing 
capillary free zones posterior to shunt. 
Note particularly where artery crosses 
vein. 


strate finger-like anastomoses of ven- 
ules and arterioles in a rich intraret- 
inal vascular complex (Fig 14). Signif- 
icantly deficient at this stage is a 
capillary network between the ar- 
teries and veins. These latter join each 
other in a peculiar faceted nubbin of 
tissue. This has been observed in 
living subjects with regressed retro- 
lental fibroplasia as well (Fig 15). 


Normal Eyes 


Examination of the eyes of the 
normal (without retrolental fibro- 
plasia) infants under the dissecting 
microscope verified the presence of a 
visible fimbriated line in the retinal 
periphery described by Foos and 
Kopelow."' This corresponded to the 
anterior edge of the developing vascu- 
lature as seen in processed whole 
mounts.’ In addition to this fim- 
briated appearance, several other no- 
table features set the normal apart 
from the retrolental fibroplasia reti- 
na. The very sinuous course of the 
border zone and the gradual blending 
of the vascular with the avascular 
retina corresponded to the situation 


seen clinically. The anterior edge of _ 


the normal-developing retinal vascu- 
lature was characterized by an irreg- 
ular line faintly staining with PAS, 
approximately of capillary size, ex- 
tending from the anterior edge of a 
rich plexus of capillaries (Fig 16). The 
capillary plexus itself was devoid of 
large arterioles and venules such as 
were seen in retrolental fibroplasia. 
The plexus showed the typical “chick- 
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Fig 13.—Top, Retinal whole mount of shunt re 


series (case 23) ( x 175). Bottom, High-power view of capillary buds developing at edge 
of shunt (case 23) ( x 440). 


en-wire” meshwork described by Cog- 
an* (Fig 17). Another striking finding 
was the presence in the normal 
peripheral avascular retina in whole- 
mount preparations of a worm-eaten 
pattern of cystic spaces (Fig 18, left) 
similar to the peripheral cystoid 
changes seen in the retina in senes- 
cence. This was not seen in the 
peripheral avascular retina of retro- 
lental  fibroplasia. Cross section 
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gion of earliest retrolental fibroplasia in this 


through these areas confirmed the 
presence of large cystic spaces in the 
nerve fiber layer (Fig 18, right). 

The presence of nonvascularized 
retina was not a universal finding in 
the premature specimens studied. 
Four pairs of eyes demonstrated 
vascularization reaching the ora serra- 
ta for 360° in infants premature by 
multiple criteria (Table 3). In arriving 
at this, we excluded from this analysis 
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Fig 14.—Left Retinal whole mount of regressing retrolental fibroplasia (case 29) ( x 70). 
Right, Vascular detail showing arteriole and venous feeders, faceted nubbin of tissue 
where they jain. Note absence of capillary network (case 29) ( x 140). 


‘Birth Ges:ational 
Weight, Age, 
gm wk 


F 1,860 


Major Causes of Death 


RDS* 

Respiratory insufficiency 
Pulmonary atelectasis 
Cor pulmonale 


RDS’ 

Respiratory insufficiency 

Pulmonary emphysema, 
fibrosis and atelectasis 

Cor pulmonale 

Small for gestational age 


Rh negative mother, sensitized 

S/Pł exchange transfusions 
x4 

RDS 

Respiratory insufficiency 

S/P patent ductus arteriosis 
ligation 

Cor pulmonale 

Anoxic encephalopathy, 
severe 


RDS 

Pulmonary hemorrhage 

Cerebral hemorrhage 

Gastric ulcer with hemor- 
rhage (stress ulcer) 


Diffuse pulmonary atelec- 
tasis 

S/P patent ductus arteriosis 
ligation 

Cerebral hemorrhage/ 
cerebellar hemorrhage x 2 


Hyaline membrane disease, 
severe 

Intrauterine hemorrhage with 
total maternal placenta 
previa 


70 days 


120 days 


75 days unknown 


*RDS. respiratory distress syndrome. 
7S/P. status postoperative 


Tæle 3.—Premature Infants With Completely Vascularized Periphery 













Birth Weight, ‘C-own-Heel Age at Gestational Age 

gm at Autopsy, cm Death at Autopsy, mo 
1,920 38 1 day 8 
1,770 40 1 day 8 
1,550 40 10 days 8 


Stillborn 
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those infants surviving longer than 
ten days. In contrast, seven infants of 
more mature gestational age showed 
incomplete vascularization (Table 4). 
Grossly visible retinal hemorrhages, 
‘usually confined tə the periphery of 
the retina, were feund in ten of 65 
normal infants. Eight of these died as _ 
a result of severe systemic hemor- — 
rhage, usually from the central ner- 
vous system, lungs. or gastrointestinal © 
tract. Hemorrhage was a major cause 
of death in a tetal of 48 of the 65 
cases. 



















COMMENT 


First of all, some comments are — 
called for regarding the clinical course — 
of the irfants whe developed retro- 
lental fibroplasie. 

Infant 69 was the largest infant in 
this pathologic study to develop retro- 
lental fitroplasie. During the course 
of three weeks, m which she received 
almost ccnstant 100% oxygen, approx- 
imately 200 samples of arterial oxy- 
gen pressure (Pao.) were drawn at l- 
to 3hour intervals. Of 12 values © 
greater than 100 mm Hg, only three- 
were greater than 140 mm Hg. In each 
instance, a subsequent Pao, drawn 1 
to 3 hours later, efter adjustment of 
oxygen flow, was less than 100 mm- 
Hg. Because of the severity of her 
respiratory failure requiring high con- 
centraticns of supplemental oxygen, 
this infant received very careful moni- 
toring of ker exygen therapy. Her 
Pao, was greate” than 100 mm Hg for 
a total o? 21 hours; her Pao, exceeded 
140 mm Hg for less than 7 hours. In 
spite of these precautions, she devel- $ 
oped proliferative retrolental fibro- 
plasia prior to eath from hypoxia. 

Infant 29 develeped dise hyperemia 
and edema, tortacsity, dilatation, and 
a dusky cyanotic appearance to the — 
vessels of the posterior pole—changes 
typical of hypercapnic retinopathy 
accompanied by a marked carbon 
dioxide retentien due to her pulmo- 
nary disease. Coexisting with these 
changes in the posterior pole was 
active proliferacive retrolental fibro- 
plasia in the periphery during life. 

Infant 3¢ had severe hematological 
complications due to Rh incompatibil- 
ity. In addition, she developed respira- 
tory dependence and severe pulmo- 
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Fig 15.—Fluorescein angiogram of typical vascular pattern of 
infant with regressed retrolental fibroplasia. 


Fig 17.—Detail of retinal whole-mount preparation showing mesenchymal tissue extend- 
ing into avascular retina with formed capillary meshwork posterior ( x 440). 
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Fig 16.—Retinal whole mount of normal developing vasculature to 
show fimbriated edge of mesenchyme (black arrow) and capillary 
meshwork posterior (white arrow) ( x 175). 


nary changes after 71 days of assist- 
ance with a respirator. In spite of 
chronic hypoxia, she developed retro- 
lental fibroplasia. 

Infant 19 also used a respirator 
from 2 hours of age until death at 11 
days from a combination of pulmo- 
nary and cerebral hemorrhage. 

Infant 49, the smallest infant in the 
series, survived ligation of a patent 
ductus arteriosis at 17 days of age. 
Unfortunately, we were unable to 
observe her fundus prior to and after 
ligation of her ductus, so cannot 
comment about whether the retro- 
lental fibroplasia appeared before or 
after correction of her major right-to- 
left shunt. She required respiratory 
assistance for 24 days of life, but died 
as a result of multiple pulmonary 
complications and cerebral bleeding. 

Infant 23, although living only 32 
hours, had oxygen therapy for 31 of 
those. He developed the mildest 
changes of unmistakable retrolental 
fibroplasia in the group. 

In this study, then, we found post- 
mortem evidence of retrolental fibro- 
plasia in six infants who died of 
severe respiratory complications, but 
who required large amounts of supple- 
mental oxygen in a futile effort to 
maintain life. In spite of careful moni- 
toring of the Pao., particularly in the 


Fig 18.—Cystic spaces as seen in normal 
on flat-mount preparation (left) (x 70) and 
on cross section (right) ( x 280). 
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long survi»ors (69, 29, 1, and 49), it 
proved imoossible to prevent retro- 
lental frbreplasia. 

In those 12 eyes wia retrolental 
fibroplasia studied patho mgically, cer- 
tain eorreletions can be wade with the 
clinical piemre. The stru žure we iden- 
tify as the shunt is a cistinct junc- 
tional structure as oppesed to the 
fimbriated edge of capilzry-sized ves- 
sels blendiag impercept bly into avas- 
cular choris of mesenevyme in the 
normal retna” (Fig 2 w Fig 16). The 
shunt ferms where normaly an imma- 
ture capi-ary network would be 
arising fren undifferentiated mesen- 
chyme. It 4s the oblitezation of this 
most-immeture capillary bed, leaving 
far fewer vessels to provide retinal 
circulation te the perphery, which 
leads te the development of the shunt 
and the large dilated vessels feeding 
it. Topographically, we believe the 
shunt stru-ture encompasses both the 
mesoderm] “vanguard” and vascular 
“rearguard” regions of Ashton,’ de- 
scribed by Feos as beg altered in 
acute. proliferative ret~alental fibro- 
plasia. Under this viewpoint both of 
these struczures are but two aspects of 
the same phenomenoa, namely, a 
major circamferentially oriented ar- 
terial ven=us' shunt in the eye. The 
vessels feeding the shuex are distinct- 
ly abnormal. They have large lumina, 
äre tortucus, and appzer as multi- 
branched «arcades. Besause of the 
extremely -pale-staining eytoplasm of 
these vessels. and their cellular con- 
tents, it ws not possibl2:n our patho- 
logic material to deterraine whether 
or not permytes were præsent in their 
walls. 

Posteric: to the region of the 
arterioverpus shunt in she surviving 
capillary ed, subtle abnormalities 
could be «detected on examination. 
Peculiar taft-like excreseences found 
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on the capillary meshwork suggest 
that these may be remnants of par- 
tially obliterated capillaries. On the 
other hand, because of the closure of 
much of the capillary network itself 
leading to the formation of a shunt, it 
is possible that these are aneurysms 
which develop from altered pressure- 
flow relationships. 

A periarteriolar capillary free zone 
has been documented in normal reti- 
na.*?' Inerease in the size of zhe zone 
has been demonstrated experimen- 
tally with an increase in blood oxygen 
levels. Because of this and our clin- 
ical findings on fluorescein angiogra- 
phy, we particularly sought in our 
digest preparation areas free of 
capillaries surrounding both arteries 
and veins. These were seen, but care is 
needed in their interpretazion. In 
some areas of the preparations, 
marked capillary retraetion and over- 
all decrease in cellularity character- 
ized the entire capillary bed between 
adjacent larger vessels. But if these 
spaces are due to the obliterative 
effects of oxygen on the capillaries, 
one would expect to see overall 
evidence of retracted capillaries in the 
spaces themselves. Indeed, the pres- 
ence of severe capillary retraction in 
some areas of digest preparations 
lends support to this interpretation. 
On the other hand, capillary retraction 
was not universal. Therefore, the pos- 
sibility does exist that inadvertent 
tearing during preparation and diges- 
tion of the susceptible zapillary 
strands with the trypsin enzy ne itself 
could give rise to a similar but artefac- 
titious appearance. Our histologic ma- 
terial is insufficient to decide this 
issue. On this point, it did seem that in 
reviewing our fluorescein angiograms 
from clinical cases, the size of the 
capillary free zone could be roughly 
correlated with the prognosis, that is, 
























































the larger the ares of a capillary, the 
poorer the prognosis. 

In the vast najority of eases of 
acute proliferative retrolental fibro- 
plasia, spontaneous regression 0 
curs.2**> In somewhat more than 15% 
of cases, however, eicatrization occurs. 
In cases of retzolental fibroplasia 
which regresses. the histopathological 
material-does seer: to indicate that as 
vascularization praceeds it is via path- 
ways which differ in important 
respects from the normal. We believe 
that vaseular buds begin to develop on 
the advancing edge of the mesen- 
chyme and that these buds are primi- 
tive capillary tubes. We correlate 
these with the structures we ha 
identified on flcorascein angiograp 
as newly formed czpillaries appearing 
in the shunt itsel? when it becomes 
pink and begins to regress. The 
capillary buds grow inte the avascul 
retina and drag with them an arteria 
and venous feader. Notable by its 
absence is any tissue resembling the 
polygonal meshwerk by. which normal 
capillary vasculogenesis proceeds. No 
capillary netwerk was seen in the 
retina between tkese feeder vessel: 

The normal meierial in this stu 
seems to underlie the inherent vari 
ability of retinal vasculogenesis sus- 
pected by othe*s. This variability in 
chronology between gestational ma 
turity and retina) vascularization is 
consisteat witk che observations o 
Foos ané Kopelow “and Mann" and in 
contradistinction to the report o 
Cogan. As pointed out by Cogan 
however, the az that the retinal 
vessels reached the ora serrata shou 
not be equated -vith complete matura. 
tion of the vescular tree, as much 
vascular remodaling still oceurs after: 
this period. Se ay 

One interesting difference between 
the normal and retrolental fibroplasia 
material was the presence of cysti 
spaces in the fermer and the absence. 
of them in the latter. It is tempting to. 
speculate that these cystic spaces may. 
furnish a latt-ce within which the” 
advancing meserehyme organizes it- 
self into the meshwork of primitive 
capillaries. 

Grossly visib:e cetinal hemorrhages, 
usually confined to the periphery of 
the retina, were found in ten of 65 
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ormal infants. Because this a 






nclude that the frequent association 
f retinal hemorrhage with severe 
ystemic hemorrhagic disease. bears 
ny relationship to such an association 
he living population of premature 
bies: Nor does the frequency of 
ina hemorrhage i in this pathologic 
erial bear any relationship to the 
quency. of its occurrence in the 
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living population of prematures. 
-One final point seems worth mak- 


_ ing. If retina! vasculogenesis is inher- 


ently variabie, this variability may 





underlie the susceptibility of the eye 
‘to the development of retrolental 







fibroplasia cn its exposure to a 
noxious agent such as toxic levels of 
oxygen. It mey explain the occurrence 
of retrolental fibroplasia in infants 
who have received no supplemental 
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Acute Retrolental Fibroplasia 


*e James D. Kingham, MD 


è Three hundred eighty4cur premature 
infants were examined by indirect oph- 
thaimoscopy in a period of 38 months. 
Sixty-eight were found to have some 
degree of retrolental fibrcplasia. Most 
pathologic changes. reseived sponta- 
neously to normal or near normal. A clas- 
sification was formulated, based on 
peripheral vascular changes, to enable 
observers to interpret ang quantitate the 
amount of disease present. The role of the 
ophthalmologist in the perinatal intensive 
care nursery isnot to dictate the amount 
‘of oxygen administration during the acute 
phase of respiratory distress syndrome 
but to. monitor periphers! fundus and 
posterior vascular changes of infants of 
low birth weight, or who have received 
oxygen, or both, at a time that is not 
detrimental to the health @ the infant. To 
evaluate the possible indications and effi- 
cacy of surgical intervenon, an under- 
standing of the natural ccurse of the 
disease process. is mandaicry. 

(Arch Ophthalmol 95:38-47, 1977) 


Ro fibroplaszi (RLF) was 
first reported by Terry in 1942 in 
an infant born prematurely.’ In the 
decade following it assumed almost 
epidemic proportions and became a 
common cause of blinémess in pre- 
school children? About. 10% of all 
infants with birth weights less than 
1,862-2m (3 lb) developed RLF A 
‘clinical classification was devised by 
Reese et al! into active and cicatricial 
stages and was modifiel by Patz’ to 
include vasoconstriction and attenua- 
tion of retinal vessels. fn extensive 
search for an etiological agent was 
condueted and a history ef RLF has 
been reviewed recently by Patz.” The 
earliest histopathologic changes’ were 
reported as proliferation of the capil- 
lary endothelium and ebnormal bud- 
ding of vessels confined within the 
nerve fiber layer. Leter, capillary 
strands with a fine stroma extended 
through the internal Limiting mem- 
brane‘into the vitreous: Small hemor- 
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rhages were seen in the ret:na. In 
more advanced lesions the retina was 
detached and in small folds. In the 
cicatricial state this organization was 
extensive and not pathognomcnic. 

Kate CampbelF in Australia was 
the first to associate intensive oxygen 
therapy with causation of RLF, and 
Patz* and co-workers did tke first 
controlled study of oxygen use in the 
newborn nursery. They found RLF 
developed in infants with high oxygen 
use and that i did not develop when 
oxygen use was curtailed. These 
findings were corroborated by studies 
done by Lanman and associates“ and 
Kinsey.“ Laboratory studies of Gyl- 
lensten and Helmstrom” in Sweden, 
Ashton et al in England, and Patz et 
al‘ in the United States demonstrated 
toxic effects of oxygen on premature 
retinal blood vessels. With this discov- 
ery the use of oxygen was dramati- 
cally curtailed with a concemitant 
increase in infant mortality secondary 
to respiratory distress and merbidity 
associated with cerebral palsy.’** Re- 
cently, it has been the practice in the 
perinatal intensive care nursery to use 
oxygen judiciously to treat respira- 
tory distress syndrome. Because con- 
stant monitoring of Pao, has not been 
possible on a large scale, there exists 
the possibility of a break in the pulmo- 
nary-alveolar block, a rise in Pao., and 
the subsequent development of toxic 
effects on retinal blood vessels. 

The classification of active RLF by 


Reese et al is divided into five 

stages: 

Stage 1: dilation and tortuosity of ret- 
inal vessels. 

Stage II: stage I plus neovascularization 


and some periphera. retinal 
clouding; spontaneous regres- 
sion may occur. 

Stage II plus retina detach- 
ment in the periphery of the 
fundus; spontaneous regres- 
sion unlikely. 

hemispherie or circumferential 
retinal detachment. 

complete retinal detachment. 


Stage HI: 


Stage IV: 


Stage V: 


_ciates'® described the clinical course 


. these 68 



































































Patz’ advocated tne term preretro- 
lental fibroplasis to describe severe 
constriction and attenuation of retinal 
vessels as an initia! effect of oxygen 
toxicity. Cantolinc and co-workers" 
studied tae feasibility of monitoring 
retinal vasoconszriction as an indica- 
tion of hy yperoxygenation. They found 
hazy media in very young infants 
precluded adequate. visualization of 
the fundus and chat the retinal vaso- 
constrictive phase -of RLF ‘was not 
amenable to accarste evaluation and 
did not correspend: to concomitantly 
taken Pao, levels. O'Grady and 


RLF aided by fundus photography 
and fluorescein engiography in thr 
premature infants: They stated that 
tortuosity and dletion of the vesse 
near the disc is the earliest definite 
clinical sign of ELF to be seen in the 
posterior pole. 
In 1971 the Committee on Feas and 
Newborn of the American: Academy 
of Pediatrics formulated. recon 
mendations for exygen therapy in t 
newborn.’ It stated in part 


a person experieneed in recognizing retro- 
lental fibroplasia retinopathy: of prema- 
turity) should examine the. eyes: ofall 
infants bern at ss than 36 weeks oro 
weighing less thaa 2,000 grams (42 Ibs. 
who have receive exygen therapy. This 
examination shoud se made at discharge 
from the aursery and at 3 to 6 months of 
age. 





In December 1971 one observer 
(J.D.K.) began tə examine the prema. 
ture infants at the Perinatal Intensive 
Care Unit at the Milwaukee County 
Medical Complez who were considered 
by the perinatal-neonatologists to rep- 
resent high risk nants. In the follow. 
ing 38 menths, 334 infants were ekam- 
ined. Sixty-eigh: ef these 384 infants 
were found to ate some degree of 
RLF. During these 38 months a 
pattern emerged and a classification 
was developed that was different. 
from that of Reese et al. The purpose 
of this commurieation is to describe 
the normal premature retinal vascular 
pattern and the ocular findings of - 
infasts. and thereby to 
promulgate a cassification that will 
be useful to oghzhalmologists.: using 
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indirect ophthalmoscopy in examina- 
tion of the premature infant. 


MATERIALS AND METHODS 


Infants for examination were selected 
by the perinatal-neonatologists. Criteria 
for examination were small infants, sick 
infants, infants who had received oxygen, 
~ or infants in whom more information was 
-needed to evaluate systemic disease. 
Examinations were conducted weekly at a 
“specific time on a specific day of the week 
‘to insure regularity of visits to the prema- 
ture nursery and proper utilization of 
= nursing personnel. 

“The eyes of each infant were dilated 
with a mixture of 25% phenylephrine 
hydrochloride and 0.5% cyclopentolate hy- 
drochloride in final concentration. One 
-drop was instilled in each eye at one-half 
hour intervals for three doses. No complica- 
‘tions were obtained when drops were given 
< in this manner but blanching of the perior- 
‘bital area was seen and an almost universal 
lethargy was observed in the infants for 10 
to 12 hours following instillation of the eve 
drops.. Concentrations of phenylephrine 
greater than 25% have been shown to 
cause a hypertensive response in the pre- 
Mature infant.” 

A wire infant lid speculum was inserted 
inthe right eye with the nurse holding the 
= infant steady. The external eye was 
--inispected and the dilated ocular examina- 
ition. was performed with an indirect 
ophthalmoscope and, when indicated, scle- 
-ral depression. An elongated scleral de- 
pressor was found easier to use than the 
thimble type depressor because of the 
«small size of the orbit. Abnormalities were 
-noted and a fundus drawing was made. 
‘Concomitantly, abnormal findings were 
recorded verbally and later transferred to 
the infant’s medical record. To avoid confu- 
‘sion and error all infants were examined in 
the sequence of right eye first, left eye 
second. Topical anesthesia was not used 
but methylcellulose drops were placed on 
the cornea to prevent drying. 








RESULTS 
Normal 


=: The human fetus has no retinal 
blood supply until the fourth month of 
` gestation.” At that time retinal vessel 
‘growth proceeds centrifugally and is 
complete on the nasal side at about 8 
months and on the temporal side at 
about 9 months or just shortly before 
birth. In this study premature infants 
showed incomplete retinal vasculari- 
zation, especially on the temporal side. 
The peripheral retinal vessel pattern 
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of arborization was characteristic in 
premature infants not violated by 
RLF. In the nermal infant the vessel 
size decreased as the periphery was 
approached and the branching angles 
of the fourth or fifth order vessels 
were about 20° to 40° or even as high 
as 60° to 70°. Arteries and veins were 
definable out to the limit of their 
resolution. Frequently, the peripheral 
retina hac a grayish, opaque, silky 
appearance. This was more noticeable 
in darkly pigmented individuals and it 
probably represented a paucity of 
vascularization in the peripheral reti- 
na, combinec with an oblique viewing 
angle. The transition between vascu- 
lar retina and nenvascular retina was 
gradual rather than abrupt. 


Retrofenial Fibroplasia 


The changes seen in RLF are 
graded I through V. These grades do 
not represent different stages of the 
disease; rather they are arbitrary 
gradations that can be conveniently 
separated on a morphologic basis 
within the eontinuum of pathologic 
changes. Furthermore, although the 
changes are referred to as grades of 
RLF, they are, more accurately, mani- 
festations of retinopathy of prema- 
turity. This distinction should be 
emphasized because many or most of 
the retinopathic changes seen initially 
resolved spontaneously to normal and 
at no time in the disease process in 
most infants was there fibroplasia or 
cicatrization. Convention, however, 
dictates the disease, in any form, be 
called retrelental fibroplasia. 


Grade | RLF 


The earliest change of RLF was an 
abnormal terminal arborization of the 
peripheral retinal vessels. Rather than 
the uniform. 20° to 40° branching 
angle of normal vessels, the peripheral 
vessels terminated in a tuft of dilated 
vessels within the superficial retina 
but appeared flat on the surface of the 
retina, much. like the appearance of 
bristles in a broom. The tufts some- 
times were fairly narrow and had only 
5 to 6 dilated vessels or were some- 
times wider than 10 to 15 terminal 
vessels. If only a small number of 
vessels (five cr six) were present, they 
were usua.ly at the termination of the 


- superotemporal or inferotermporal 


vessels. If more were present, they 
curves superiorly and inferjorly and 
followed a path parallel to the ora» 
serrata. There were four prominent 
characteristics that were noted. First, 
the presence of dilated, abnormally 
arborizing vessels. Second, the vessels 
all terminated at a distinct junction 
between vascular retina and avascular 
retina (the demarcation line of 
Flynn). Third, the vascular dilation 
was on the venous side. Fourth, there 
was no apparent neovascular network 
or plexus between the arterial and the 
venous side. If the findings met these 
criteria, they were called grade I RLF. 
Dilation of posterior vessels was seen 
only rarely in grade I RLF (Fig 1). At 
the junction of vascular and avascular 
retina Foos™ has shown thickening 
and widening of a ledge of vasoforma- 
tive tissue, This ledge was not seen 
clinically in grade I RLF but histolog- 
ically it is composed of a vanguard of 
proliferating spindle cells within the 
nerve fiber ayer. Posterior to the 
vanguard the retina shows vascular 
congestion. In the classification of 
Reese et al this grade I has no coun- 
terpart, yet in this study accounted 
for 33 of 68 or 48% of all infants with 
RLF. 


Grade Il RLF 


Grade I RLF merges imperceptibly 
inte grade II RLF (Fig 2). Grade Il 
RLF consisted of dilated terminal 
venules, ending abruptly at a line 
parallel to the ora serrata but having a 
visible network of yellowish-pink tis- 
sue running parallel to the ora serrata 
at the terminal end of the dilated 
brush-like venules. This was referred 
to as an intraretinal line (Fig 3). This 
line, although generally parallel to the 
ora serrata, sometimes would curve 
inward or outward like bays in an 
undulating coastline. Usually, this line 
would be seen on the temporal side, 
but sometimes could be seen nasally as 
well. At this stage usually there were 
no abnormal findings noted posteri- 
orly, but just posterior to the termina- 
tion of vessels the arterioles as well as 
the venules were abnormally arbor- 
ized and dilated. Anterior to the 
intraretinal line and posterior to the 
ora serrata was a zone of nonvascular- 
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Fig 1.—Posterior vessels of patient with 
absence of vascular dilation. 


ized retina that was grey and opaque. 
This grade II again has no counter- 
part in the Reese et al classification. 
The intraretinal line dic not appear to 
be neovascularization but probably 
represented the wide opaque band of 
intraretinal vanguard and rear guard 
described by Ashton,” photographed 
by O’Grady et al,’ and demonstrated 
in trypsin digest preparation by Kali- 
na and Forrest. Foos*! has shown 
this vanguard to consist of prolifera- 
ting spindle cells and the rear guard to 
consist of a aggregatior of endothelial 
cells. Flynn has referred to this 
intraretindl line as a siver line struc- 
ture. He has shown that it fills rapidly 
with fluorescein and no vascular struc- 
tures can be identified within it. He 
further emphasizes that the vasculari- 
zation of the anterior avascular retina 
commences from this structure. In 
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grade I-ll RLF. Note 


this study 25 of 68 or 37% of infants 
with RLF were found to have the 
grade II form as an initial finding. 

The process of resolution in both 
grade I RLF and grade II RLF 
occurred by extension of the terminal 
vessels into the zone of avascular 
retina with a concomitant loss of 
abnormal arborization and a decrease 
in the prominence of the intraretinal 
line. This indicated that grade II RLF 
was not a stage in the resolution of 
grade I RLF, but that it was a more 
severe grade of retinopathy. 


Grade III RLF 


Grade III RLF was defined as the 
change seen when the intraretinal line 
seen in grade II became markedly 
thickened to form an intraretinal 
ridge and when new vessels grew 
from the retina into the vitreous (the 





Fig 2.—Grade I-ll RLF: Abnormally arbarizing vessels ending at 
junction of vascular and avascular retina. Poorly definable struc- 
ture at termination of vessels is subtle thickening of retina from 
proliferating spindle cells in nerve fiber layer. Dilated vessels are 
on venous side and no vascular network is seen between arterial 
and venous side. 


capillary strands with a fine stroma of 
Friedenwald et al)? Extraretinal 
neovascularizatbn appeared to take 
one of both of two variants. The first 
was the formazioen of fine capillary 
strands on the enterior and/or poste- 
rior surface of -he intraretinal ridge 
and extension of these capillary 
networks in an aseending curtain into 
the vitreous, arcirg toward the poste- 
rior lens surface. The second variant 
was the formetion of extraretinal 
orange-red sinuscids just behind the 
intraret-na_ ridge (Fig 4). These sinus- 
oids were seen elinically and in stereo 
photographs to 2ommunicate with the 
retinal érculation. Flynn” has studied 
these sinusoids by fluorescein angiog- 
raphy and found them to fill with 
fluorescein bu: not to leak dye, 
suggesting ther are lined by mature 
endothelial cells. Both sinusoids and 
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Fig 3.—Grade || RLF: Dilated terminal vessels ending abruptly at Fig 4.—Grade III RLF: Proliferative tissue has emerged from retina 
an equatorially oriented line of intraretinal proliferation and is extending into vitreous. Zone of proliferation is higher and 
wider than in grade II RLF. Peripheral vessels are dilated. 


Fig 5.—Grade III RLF: Another area of patient in Fig 4. Dilated 


venules are branching at extremely acute angles. Dark blot at Fig 6.—Grade III RLF: Posterior pole of patient in Fig 4 and 5. 
lower right is hemorrhage on surface of proliferative tissue. Veins and arterioles are dilated and arterioles show tortuosity. 





42 Arch Ophthalmo!l—Vol 95, Jan 1977 


Retrolental ee ee 


Table 1.—Infants With RLF* ee 
Initial Grade Age (Days) 























































































































. Birth Weight, gm Diagnosis of RLF When First Seen. ` 
: 1,090 RDS, anemia, Ill 59 : 
x. : apnea 
950 RDS, anemia, 65 
s apnea, meningitis en 
1,510 RDS 4205 
1,320 RDS, jaundice, AR 
apnea : 7 
‘ E = 720 Anemia, sepsis oe BO. 
ae 3 1,550 Hydrocephalus : 48° 
: 3 790 RDS, anemia, ; BBE 
apnea : : 
: M 1,260 RDS, apnea 57o 
M 1,072 i Anemia, apnea | : Adee 
F 1,150 RDS . 59 
F 940 RDS : OO oa Bae 
$ F 790 Sepsis, anemia, 
s hyponatremia, apnea 
M 1,050 RDS; anemia, ° 
apnea 
F 1,070 RDS, apnea 
M 750 Hernia, apnea 
Rd E 950 RDS, apnea 
F 860. : RDS, anemia, 
apnea 
F 1,110 Sepsis, anemia, 
i apnea 
F 600 RDS 
M 1,440 RDS, jaundice, apnea, 
; pneumothorax, anemia, 
atelectasis 
RDS, asphyxia, PDA 
RDS, sepsis. apnea, 
é jaundice, anemia, 
Y pos : asphyxia 


RDS 
RDS, anemia 
RDS, anemia, 
pneumothorax 
RDS 
RDS, pneumothorax, 
hyperbilirubinemia 
Apnea 
RDS, PDA; apnea, 
‘hyponatremia 
RDS, PDA, CHF, 
apnea 
RDS i 
RDS, apnea, HEEL 
sepsis 
PDA i-if 
RDS, apnea -H+ 
RDS, CHF, PDA, in 
asphyxia, hypothermia 
RDS, asphyxia, i 
pneumonia, seizure, 
hypoglycemia, apnea 
RDS, asphyxia, 
hypothermia, hypo- 
glycemia, hydrocephalus 
Anemia, hyperbili- 
rubinemia 
RDS, asphyxia, 
hypothermia 
RDS 
RDS, asphyxia, . 
seizure 
RDS 


7 7. ae 7 ADS 






















































































s ; 7 : {Continued on page 44 
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Table 1.—Infants With RLF* Continued | 


Birth Weight, gm 





1,040 
1,330 
830 








DS, hypothermia 
Apnea 


Anemia, pneumonia, 
aonea 


PDA, CHF, apnea, 
anemia, anoxia 


anemia, PDA, 
apnea, sepsis 


Initial Grade 


Age (Qays) 
of RLF 


When First Seen 














RDS, hydrocephalus 








oe F 
ze 54 F 1,090 FDS, PDA, CHF t : 64 
4 52 F 790 Apnea, microcephaly HI 75 


53 1,140 
7,150 





760 
1,240 
1,050 


FDS, CHF 


H-H 





RDS, jaundice, 
apnea 





Anemia 
RDS, asphyxia 








RDS 


#sphyxia, jaundice, 
hypothermia 








RDS, apnea 
RDS 





Mlicrocephaly 








intravitreal capillary networks can be 
seen. together with the capillary 
networks taking the more anterior 
position. This grade III RLF seen 
clinically corresponds to the third 
stage described by Foos™ of extraret- 
inal extension of capillaries from the 
region of the rear guard through the 
retinal surface into the overlying 
vitreous. In this grade of RLF it was 
not uncommon to find surface hemor- 
rhages:on the posterior slope or on the 
top of the ridge (Fig 5). Also noted in 
grade HI RLF were changes in the 
` -posterior retinal vessels. Because of 
the peripheral arteriovenous shunt, 
the veins were dilated and the 
arterioles were tortuous (Fig 6). In 
some early cases of grade HI RLF 
-these posterior findings were not 
necessarily present. Although a sig- 
nificant arteriovenous shunting exists 
in. both. grade I RLF and grade II 
RLF, the volume of flow is not mani- 
fested in the posterior vessels near the 
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CHF, asphyxia, 
pneumonia, hyperglycemia 


Aspnyxia, apnea, 
hypothermia, seizure, 
atelectasis 


RDS 

RDS, asphyxia 

Enterocolitis, apnea 

RDS, asphyxia 

FDS, jaundice, 
aspiration 





























1,001-1,200 


Birth Weight, gm 
A 


1,201-1,600 >1,600 














dise until the peripheral changes are 
those seen in grade III RLF. Anterior 
to the ridge the retina was gray and 
opaque in centrast with the trans- 
parent appearance of the retina poste- 
rior to the ridge and in contrast with a 
normally vascularized peripheral reti- 
na. A late manifestation seen in two 
eases of advanced grade II] RLF was 
the development of a wispy, opaque, 
nonvascular fibrous proliferation 
from the surface of the optic dise into 
the vitreous. As this progressed, it 
was seen coming forward and arcing 
temporally but it did not establish a 


communication with the peripheral 
retina except in late cases. That this 
was not a remnant of the hyaloid 
system was evident in its progression 
from a wispy tissue to one -of 


moderate density within the vitreous. 


No histologic correlations of this 
structure are available; however, it 
was present only in markedly ad- 
vanced cases and may only represent 
condensation of vitreous and intravit- 
real debris. 

Resolution of the changes seen in 
grade III RLF are less predictable 
than those of lesser grades. The 
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earliest sien of resolutica is formation 


of small vessels growing from the 
ridge into-avascular retina. The pres- 
ence or ab- ence of hemerrhages on the 
surface oc the ridge have no prog- 
nostic valae. It is alse in grade III 
RLF that fibrous cicat=:cial tissue is 
first seen.. This fibrous <:ssue is seen 
accompanying the extzeretinal capil- 
laries growing into the vitreous. With 
marked progression the capillaries 
and fibrcas tissue grow forward 
toward the lens, somezimes to the 
extent of touching its posterior cap- 
sule. 

In-general, the dars seen in 

_grade HI RLF were usually more 
posterior than the rere minimal 
changes seen in grade | and grade I 
RLF. 

Therefore, grade IH ALF i is defined 
as that stage of retinopathy in which 
the peripheral arteriewenous shunt 
manifests itself as an alevated ridge 
and when there is vaséclar extension 
into the witreous either by capillary 
networks or sinusoids. It must be 
emphasized that there <a wide spec- 
trum of accompanying changes that 
occur consomitantly wh the extra- 
retinal excension. These range from 

-the preseace of the <kevated ridge 
with new vessels arisiag from the 
ridge inte the vitreoes, sometimes 
associated with surface semorrhages, 
to the indication posteriorly of in- 
creased vcume of flow zs manifested 
by dilated. tortuous vessels, and final- 
ly, but- rarely, to the wispy, fibrous, 
tissue from the disc. Tus grade HI 
RLF is unike the Reese ət al stage HI 
in that pe-ipheral retins! detachment 
is not-yet present. In this study eight 
of 68 or 12% of all infaris with RLF 
were found to have grate II] RLF as 
an initial anding. 


Grade IV RLF 


Grade IJ RLF was dzfined as the 
change seen when tae peripheral 
retina poserior to the fibrovascular 
ridge was. seen to be cetached from 
the ratinel pigment epithelium by 
traction. The tortuous, <ilated blood 
vessels were flat in the posterior pole 
and about aalfway to twe thirds of the 
way ‘to the periphery they left the 
plane of. the retinal pigment epithe- 
lium to irsert onto the crest of the 
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fibrovascular ridge. The detached 
blood vessels were accompanied by 
their respective underlying retina. 
The peripheral retinal detachment 
was sometimes localized to one quad- 
rant or was sometimes present for as 
much as 360°. Some were noted to be 
detached in one area only and the 
detachment was then seen to progress 


until it was present for 360°. Some- . 


times, but not always, in grade IV 
RLF as in grade III, hemorrhages 
were seen on the surface of the retina, 
and small hemorrhages into the 
vitreous were noted, They did not 
necessarily have to be present for 
progression of the disease, and again 
their presence was of no prognostic 
value. Temporal dragging of the 
posterior vessels was not seen as an 
early manifestation of RLF and all 
changes of grade IV could be present 
without temporal dragging of the 
vessels. 

Another finding was the separation 
of vessels from the retina as they 
progressed to the periphery to insert 
on the crest of the fibrovascular ridge. 
Separation of vessels from the retina 
should not be confused with detach- 
ment of the retina seen in grade IV 
RLF because the prognosis was so 
much different. Any amount of ret- 
inal detachment made the eye eligible 
for classification in grade IV. In the 
classification of Reese et al stage IV 
indicated elevation of the retina over 
a large area, but still with some 
attached retina. In this study two of 
68 or 3% of the infants with RLF were 
found to have grade IV RLF as an 
initial finding. 


Grade V RLF 


Grade V RLF was defined as that 
stage of the disease in which the 
detachment of the retina had pro- 
gressed to, or almost to, the optie disc. 
When the disease was this advanced, 
there was a florid appearance to the 
peripheral vascular arcades and al- 
ways a fibrous component, indicating 
elements of cicatrization, was seen 
within the fibrovascular arcades and 
into the vitreous. Later fibrovascular 
tissue grew anteriorly until it reached 
the posterior lens surface. Usually 
prominent in grade V RLF was the 
unusual fibrous. tissue emanating 


from the optic disc toward the poste- 
rior surface cf the lens and then. 
arcing antericrly toward the ora 
serrata. When the peripheral retinal . 
detachment had not yet extended to 
the optic disc, the fibrous. elemen 
from the disc cou.d be seen associated 
with a cireumpzp’ lary traction reti 
detachment. Aisc in this stage medi 
were sometimes hazy because. o 
vitreous condensete and sometimes by 
vitreous hemorrhage. Progression o 
the retinal detaeckment of totality was 

considered a more advanced stage o 
grade V RLF. Cemplete retinal de 
tachment was present in stage V-I 
this study no inf?amt had with grade 
RLF as an initial finding. 

Table 1 is æ eompilation of dat. 
from the 68 infants who. had any. 
degree of RLF. Again, it is empha- 
sized the echangee seen in RLF are. 
those in a, coatinuum rather than 
absolute stages: cf the disease. Thu: 
some changes are noted as grade HII 
RLF or grade [I-III RLF. The birth. 
weight range wae from 600 to.2,700 
gm with all but two having a birth 
weight ef 1,600 2m (3.5 Ib) or less. The 
ages at which <he infants were firs 
seen indicate that usually examina 
tion was not performed until the 
infant kad estabiished some. reason-. 
able degree of good health. — 








. Clinica Course 


Of the 68 infants with RLF, 22 were 
followed up until they showed: normal 
vascularization te the periphery. 0 
these 22, five maintained some seque- 
la of previous RLF. This was mani- 
fested as a preetinal, grayish-white, 
equatorially oremted, linear opacity 
near the ora serrata and was the resid- 
uum of the fibrovascular ridge. 

Of the 22 infarts who finally devel- 
oped normal vascularization, 16 had a 
rather predictable course with mini-- 
mal changes early and orderly resolu- 
tion to normal. Their course was 
believed to be predictable and assured — 
of resolution because of minimal. 
peripheral chaages at the time of 
initial examination (grade I or grade 
H), lack of »regression, and the- 
absence of dilated tortuous vessels 
posteriorly. In these seemingly pre-. 
dictable cases sesolution occurred by 
11 to 16 weeks of age. : 
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In contrast with the 16 predictable 
_ eases six infants were less predictable, 
because of rather advanced changes 


were seen initially (grade H RLF or . 


grade III RLF), because of progres- 
sion of the peripheral changes prior to 
esolution, or because of the presence 
of vessel dilation and tortuosity poste- 
iorly during their active disease 
state, Resolution did not occur until 20 

0 28 weeks of age. 

“Surgery was performed on 11 eyes 
of nine infants. Of the 18 eves, 18 had 
grade III RLF or greater on initial 

amination and 13 of the 18 eyes 
owed definite progression of the 
isease process. 

Thirty-three infants were lost to 

ollow-up. In those cases that were 

hought to be in a state of resolution 
parents were informed there was no 
need for follow-up. 

In some cases resolution seemed 
ely but continued observation was 
commended. Nevertheless, some of 

hese infants were lost to follow-up. 
< Four infants in whom there was no 
surgical intervention showed serious 

‘residual disease, two of which were 
thought not necessarily to be related 

ü, or sequela of, RLF. These residual 

iseases were manifested as optic 

trophy. and pigmentary changes. 
= The clinical course of each of the 

‘wo infants with serious residual RLF 
As described in the following two case 
‘reports. 


REPORT OF CASES 


oecbwrant 16.-This infant with a birth 
yeight of 950 gm was seen at 10 weeks of 

e and had tortuous arterioles and dilated 
enules posteriorly. Abnormal arborization 
the periphery with a fibrovascular ridge 
(grade IH. RLF) and a small amount of 
vitreous hemorrhage was present. One 
week-later the large, dilated veins were 
een arising temporally into the vitreous 
nd exerting traction on the crest of the 
fibrovascular ridge. The retina was de- 
ached under the vessels (grade IV RLF). 
One week later posterior synechiae and 
More vitreous hemorrhage obscured most 
of the details, but a white retrolental mass 
was seen. The patient eventually had total 
retinal detachment in both eyes, with a 
cicatricial retrolental mass. At 1 year of 
. age there was a white retrolental mass in 
> the right eye inferiorly, but superiorly, the 
retina was attached with a granular 
appearance to the retinal pigment epithe- 
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liunrwhere there had been a retinal detach- 


“ment at one time. The left retina was 


totally detacaed and incorporated into the 
retrolental civatrix. 

Invant 21.-This infant weighed 1,080 
gm at birth. Neomatal problems included 
asphyxia, patert ductus arteriosus, stress 
syndrome, anemia, and the patient later 
developed hydrocephalus. He was seen at 
54 days of age anc had tortuous arterioles 
in both eyes, duz the periphery showed only 
abnormal tufts of vessels, compatible with 
grade I to grade I} RLF. Two weeks later, 
a marked inerease in tortuosity, dilation, 
and surface neovascularization were evi- 
dent (grade IH RLF). One week later, 
retinal vessels were seen leaving the retina 
temporally to insert on the crest of the 
fibrevascular ridge. The underlying retina 
was not detached. One week later, diffuse 
blood was seen in the inferior vitreous of 
the right eve. Two weeks later the 
temporal retins halfway to the optie disc 
was detached in the right eye (grade IV 
RLF). The left eye had no detachment, but 
the abnormal peripheral arcades of tufts 
were being folded centrifugally into the 
fibrovascular ridge. Evidence of traction 
was present by straightening of the 
superotemporal and inferotemporal ves- 
sels. Two weeks later, the right retina had 
almost reattached, but marked traction on 
the vessels was present bilaterally and the 
temporal dragging effect was seen posteri- 
orly. Two weeks later the temporal drag- 
ging was more prominent and it was 
believed the retina no longer was in danger 
of detachment. At that time the patient 
was 142 days or 20 weeks old. He was seen 
at 15 months of age, was hydrocephalic, 
and had jerk rystagmus. The optic discs 
were elevated, the temporal vessels were 
dragged temporaily, the maculae were 
ectopic, and Gcetricial masses were present 
temporally in both eyes. There was no 
detachment of the retina. Intracranial 
hypertension and papilledema were re- 
Heved by establishment of an effective 
shunt. He was seen at age 2 years and 
found to have jerk nystagmus but obvious- 
ly was able t ambulate himself well. The 
vitreous was dear. The optic dises were 
waxy and there was marked temporal 
dragging of the retinal vessels and ectopic 
maculae. Cicatricial masses were seen in 
the tempora! periphery of both eyes. 


Relaticn to Birth Weight 


Of interest is the degree of RLF 
seen on initia: examination in relation 
to arbitrary grouping of birth 
weights. Table 2 shows initial RLF 
grades by birth weight. Fifty of the 68 
infants had a birth weight of 1,200-2m 


or less and all but two were 1,600 gm 
or less. Thus the high risk of RLF is in 
infants with a birth weight less than 
1,600 gm. 


COMMENT 


Three hundred eighty-four prema- 
ture infants were examined in the 
perinatal intensive care nursery and 
68 were found to have some degree of 
RLF. Over a period of time a pattern 
emerged and a classification of abnor- 
mal findings was formulated, based 
on severity of peripheral vascular 
changes. The purpose of the new clas- 
sification was not to discredit that of 
Reese et al but to clarify for this and 
other observers who use indirect 
ophthalmoscopy the progression of 
peripheral vascular changes from 
minimal to most severe and their 
accompanying posterior changes. 

Patients with minimal peripheral 
changes (grade I RLF to grade H 
RLF) usually showed spontaneous 
resolution to normal by 11 to 16 weeks 
of age, whereas patients with more 
advanced peripheral changes (grade II 
RLF to grade IH RLF) took longer, 20 
to 23 weeks, for spontaneous resolu- 
tion and did so in a-less predictable 
manner. The importancé of serial 
examination is emphasized by infant 
21, who had minimal peripheral 
changes noted early and who later 
developed severe cicatricial RLF. 
Even in the absence of severe periph- 
eral changes initially, the presence of 
dilated, tortuous vessels posteriorly 
was an ominous sign. 

Furthermore this study showed that 
infants had peripheral vascular 
changes secondary to toxic effects 
from oxygen in the absence of poste- 
rior dilation and tortuosity (stage I of 
Reese et al). 

Every perinatal intensive care unit 
should enjoy the luxury of an ophthal- 
mologist skilled in the use of indirect 
ophthalmoscopy and scleral depres- 
sion. In this study it is documented 
that infants less than 1,200 to 1,500 
gm birth weight are high risk candi- 
dates for RLF and need ophthalmic 
examination. Factors other than pre- 
maturity are of significance in the 
development of RLF, Thus it appears 
that the high-risk infant is not only 
small but usually sick as well and may 
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have a history of respizatory distress 
syndrome. asphyxia, nealtiple apnea, 
hypothermia, pneumothorax, patent 
ductus arteriosus, congestive heart 
failure, aad other systemic maladies 
(Table 13. Examinatmn of these 
infants while they are very small (600 
to 1,500 gm) is potentially dangerous 
and provides little or vs information. 
Furthermore, peripheral haze pre- 
cludes adequate visualgation of the 
fundus ia very smal! infants.” It 
should be stressed thet ophthalmo- 
scopic monitoring of vessel caliber is 
not adequate for evaluation of hyper- 
oxygenation and ped atricians and 
ophthalmeiogists who rely on such 
information are victims of self-decep- 

tion. Posthoning the examination un- 
til the infant weighs avout 1,500 gm 
will provide more reliable informa- 
tion. The-examination must be done 
through a maximally dilated pupil. 
Infants with no posteor. or periph- 
eral abnormalities are released from 
future examination. Nccation is made 
of the presence of abnermally arbori- 
zing dilated vessels (grede I RLF), an 
intraretinal equatorialls oriented line 
(grade II RLF), or an elevated intra- 
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retinal ridge with lacy surface neovas- 
eularization (grade III RLF). Tor- 
tuous arterioles and tortuous dilated 
venules seen posteriorly in ary grade 
of RLF may be an ominoas sign. 
Other signs of advanced disease seen 
usually with grade IHI RLF, er more, 
are hazy vitreous secondary to con- 
densate or hemorrhage, surface hem- 
orrhages, neovascular extension fur- 
ther into the vitreous from the fibro- 
vascular ridge, and a fibrous conden- 
sate from the optic nerve arcing 
forward and anteriorly. Peripheral 
retinal detachment is present :n grade 
IV RLF and total or near total retinal 
detachment characterizes grade V 
RLF. Resolution to normal may occur 
if the findings do not progress past 
grade I, grade II, or early grade HI 
RLF, but some residual effects 
remain when the disease progresses to 
later grade III, or to grade IV or 
grade V RLF. It is incumbent on the 
ophthalmologist to observe these in- 
fants until definite signs of resolution 
are present or until the disease 
process is no longer kinetic. It remains 
the obligation of the ophthalmologist 
to constantly remind the perinatal- 
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neonato ogist of the hazard of oxygen ` 
adminis:ration“ Some attempts have 
been made to treat RLF with. cryo- 
surgery” and photocoagulation." 
Whether these zretruly indicated and 
efficacious remzins to be evaluated, 
primarily becazse of the high inci- 
dence of spontaneous resolution. If 
treatment is te be attempted, early 
detection is maadatory. Finally, early 
detection of RLF and evaluation of its 
progress. helps the parents ‘to. cope 
with a klind or partially sighted child 
in whom the visual defect might not 
have been detected for many months 
after the time they assumed they had 
a norma: healthy baby. i 

Since the compilation: of these dat: 
an addizional 137 infants have bee 
examined. Of these 137, a total of 17 
have shéewn some degree of RLF. On 
initial examinatica three had grade I 
RLF, tkree hae 1-11 RLF, eight had 
grade If RLF, one had grade ILI 
RLF, and two had grade HI RL 
Thus a total of 521 infants have been: 
seen and 85 cases of RLF have bee 
identified. 
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Prognostic Factors 


in Small Malignant Melanomas 


of Choroid and Ciliary Body | 


: Maj lan W. McLean, MC, USA; Walter D. Foster, PhD; Lorerz E. Zimmerman, MD 


_® Two hundred seventeen small malig- 
_nant melanomas, each with a volume less 
< than 1,400/cu mm, were studied to deter- 

mine what factors were useful in predict- 
ing- metastasis. Using a single-factor 
-approach with 16 risk factors, we found 
seven that correlated well with outcome. 
These were cell type, pigmentation, size 
(largest dimension), scleral extension, 
“mitotic activity, location of anterior mar- 
gin_of the tumor, and optic nerve exten- 
sion. Using a linear discriminant function, 
the four best factors in combination were 
_- cell type, largest dimension, scleral exten- 
gion, and mitotic activity. Four variables 
(largest diameter, location of anterior 
- margin, mitotic activity, and optic nerve 
invasion) that might be correlated with 
-clinical observations were found to be 
less accurate in separating fatal and 
nonfatal cases than cell. type alone. 
(Arch Ophthalmol 95:48-58, 1977) 
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he natural history of malignant 
melanemas of the choroid and 
ciliary body is not clearly established. 
Large melanomas typically produce 
serious damage to the eye (eg, retinal 
detachment, inflammation, hemor- 
rhage, and secondary glaucoma), with 
consequent visual loss and pain. In 
such cases Ħ is relatively easy for the 
ophthalmoleg:st to make the correct 
diagnosis and to recommend appro- 
priate treatment. Small tumors, how- 
ever, often present very difficult diag- 
nostic problems and therapeutic deci- 
sions. Because of the current state of 
information en the natural behavior 
of these tumers, especially when they 
are small, and the typical reluctance of 
the ophthalmologist to enucleate an 
eye that reta:ns good vision, increas- 
ing effort is being made to use thera- 
peutic methods other than enuclea- 
tion, such as photocoagulation, radi- 
ation, and surgical excision of the 
tumor. In some clinics no therapy is 
recommended unless there is verified 
evidence that the tumor is growing, 
producing damaging effects on the 
eye that are clinically significant, or 
both. 
We have undertaken a new study of 
small melanomas of the posterior uvea 


that have been treated by enucleation 


of the eye in an effort to establish a 


reference or benchmark that would 
permit a more scientific appraisal of 
the efficacy of new. therapeutic mea- 
sures, The primary objective of this 
study was to determine the course of 
the disease after enucleation and to 
assess the effectiveness of a number 
of variables in establishing: prognosis. 
While previous studies of malignant 
melanomas of all sizes have indicated 
that several histopathologic character- 
istics and tumor size may be corre- 
lated with prognosis," consistent cor- 
relations have not been found within 
groups of small tumors. In an earlier 
study from this laboratory by Flocks 
et al;* no correlation between size and 
prognosis was found within the group 
of small tumors, even though tumors 
as large as 15x 10x 9 mm were 
considered “small.” Other investiga- 
tors and most clinicians desiring to 
treat small tumors by methods other 
than enucleation would usually consid- 
er acceptable for such therapy only 
those measuring less than 10 mm in 
diameter and 2 mm in thickness. 
Flocks et al assumed. that three- 
dimensional measurements of the 
tumor gave the best, indication of 
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prognosis, while other: investigators 
have used the area ef the tumor 
observed in histologic sections, the 
largest dimension, or a eombination of 
largest dimension and height as esti- 
mates of tumor size. Beeause of the 
questions raised by chese studies 
concerning how tumezs should be 
measured to give:the best correlation 
with: prognosis, we sef -as a second 
objective of this study acemparison of 
different measuremern:s of tumor 
size. A third objective was to make use 
of statistical. methods -nade feasible 
by computer technology to assess how 
well a number of factors in combina- 
tion interact to predict outcome in 
patients with small posterior uveal 
malignant melanomas. 


MATERIALS AND METHODS 


The. malignant melanomas of choroid 
and ciliary body used in his study were 
selected frem the 3,852 cases in the 
Registry of Ophthalmic Pathology of the 
Armed Forees Institute of Pathology 
(AFIP) surveyed by Paul et al. Of these 
3,852 cases, there were 29. with measure- 
ments of the tumor in three dimensions, 
the product of the three danensions being 
less than 1,400 cu mm, anga minimum of 
six-year survival for the neonatal cases. Of 
these 291 cases, there were 217 for which it 
“was possible to obtain simaltaneous values 
for 15 different risk facters. The present 
study was based on these £17 cases, A 16th 
factor, duration of signs and symptoms, 
was also analyzed, althouga pertinent data 
were present for only 187 2ases. 

To. describe the 16 rig factors, it is 
convenient to divide them onto four groups. 
The first greup consisted o four character- 
istics obtained: from the patient’s clinical 
records, These were the 9atient’s age in 
years; the daration in morths of signs and 
symptoms before enuclezcien; the sex of 
the patient, coded with « value of 1 for 
male ‘and 2 for female and the eye 
involved, coded with a vacus of 1 for the 
right and 2 for the left eye. The second 
group-of factors consisted of four different 
ways of estimating the size of the tumor. 
These were the largest d mension of the 
tumor in millimeters; the “area” of scleral 
contact in square millimeters, obtained by 
the product of the two dimensions for the 
tumor base; the “volume” of the tumor in 
cubic millimeters calculated as the product 
of the “area” of scleral contact and height 
of the tumor; and the devation of the 
tumor, measured in milimeters at its 
maximum point. The thirdgroup of factors 
consisted of two estimates of location of 
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the tumor. It was thought that the location 
could be most accurately described by use 
of its posterior and anterior marzins. The 
position of. the margins was zoded as 
follows: 1 if the margin was in cortact with 
the optic nerve; 2 if within one dise diam- 
eter of the optic nerve; 3 if halfway 
between optie disc and equator; 4 if 
halfway between location 3 and zhe equa- 
tor; 5 if at the equator; 6 if halfway 
between the equator and the ora serrata; 7 
if at the ora serrata; 8 if within the ciliary 
body; and 9 if the tumor margin were 
within the iris root or trabecular mesh- 
work. The fourth group of risx factors 
consisted of six characteristics obzained by 
microscopic examination of tha tumor. 
These were cell type, pigmentatinn, retic- 
ulin fiber content, scleral extens‘on, optic 
nerve extension, and mitotic activity. The 
cell type of the tumor was coded by the 
Callender classification,’ with 1 foe a tumor 
composed almost entirely of spindle A cells, 
2 for a spindle cell tumor that contained 
more than 5% spindle B cells, 3 fom a mixed 
tumor composed of both spirdle and 
epithelioid cells, and 4 for a tumor 
composed almost entirely of epithelioid 
cells. Fascicular tumors were not separate- 
ly coded, and totally necrotic turers were 
excluded from the study. Fascicular tumors 
and partially necrotic tumors were clas- 
sified on the basis of the identifiable cell 
types. The degree of pigmentation was 
coded on a scale of 1 to 4, with a value of 1 if 
the tumor was amelanotic or had only a few 
scattered tumor cells containing melanin, 2 
if less than half of the tumor cells 
contained pigment, 3 if more thas half the 
cells contained pigment, and 4 f almost 
every cell contained pigment. The reticulin 
fiber content of the tumor was determined 
by using the Wilder stain and ecded on a 
scale of 1 to 4, with a value of } if there 
were no reticulin fibers between tumor 
cells, 2 if less than half of the tumor cells 
were surrounded by reticulin, 3 if about 
half of the tumor cells were surrounded, 
and 4 if more than half of the tumor cells 
had reticulin fibers. Scleral extension by 
the tumor was coded as 1 if there was none 
or only minimal invasion of the inner 
scleral lamellas, 2 if one fourth te one half 
of the scleral thickness was invaded, 3 if 
more than half of the sclera was involved, 
and 4 if the tumor extended intc the epis- 
cleral tissue. Invasion of the optice nerve 
was coded as follows: 1 if there was no 
invasion; 2 if the tumor invaded the optic 
dise anterior to the lamina cribresa; 3 if it 
invaded the optie disc to the level of the 
lamina; and 4 if it invaded into the optie 
nerve, posterior to the lamina cribrosa. 
Mitotic activity was determined by coun- 
ting the number of mitotic figures in 40 
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high-powar (48x eb ective) fields (HPFs).. 
The effectiveness of the 16 risk factors 
in determining pzogaosis in small intraoc- 
ular malignant melanomas was analyzed 
by four cifferent methods, each allowing 
the computation c? statistical probabilities. 
The first was exarsination of frequency 
tables for each of tke factors by using the 
x test corrected fər eontinuity. The second 
was comarison of the mean values: for 
each factor between the fatal and nonfat: 
groups using the Student ¢ test. The thir 
was examination af frequency tables by x 
analysis for selected characteristics after 
sorting on cell type or tumor size. The 
fourth wes the determination of best sets 
of prediccors in a multivariate analysis by 
using a linear diseriminant function. — 
The liaear diseriminant function, as 
described by Corrfieid,* was used to relate 
the probability cf æ fatal outcome for a 
person with a ckorsidal malignant’ mela- 
noma to the vanes of the risk factors 
measurec for the incividual, where 
Pap 1 1p e ttes 2 


and X,....X, are the-risk factors: pis the 
unconditional prebability ‘of a fatal out- 
come; ané the 8, are the coefficients of the 
linear discriminant function. The: linear 
discriminant-funetien coefficients are est: 
mated as: 2 ; 
B, = 2 Ga ~ Xe" : aoe 
where ÑX.. and X,, sre the mean values of 
the jth risk faster for the fatal and 
nonfatal groups, respectively, and.’ is: 
the element in she ith row and the jth- 
column ia the inverse of the pooled vari- 
ance-covariance matrix. The constant a iso 
estimateé as: oe 


a=- FS AG, +R) 


The vaviance cf coe discriminant-fune-. 
tion coefficients is given by: 








Fap h y) we Bi 1 1 

Yar) = & (x + x? l 
where N, and X, are the number of 
patients in the neafatal and the fatal 
groups, respectively The significance’ of. 
the discriminant-function’ coefficients can 
be computed by using the Student t test by 
dividing &, by the standard error of Å. The 
Mahalanchis D’ is the generalized distance 
between the means of the fatal and 
nonfatal groups and represents a measure 
of how well the discriminant funetion sepas- 
rates these groups. Ħ is given by: 


D =< 4(X,,-X,) 


In this study, we have determined in a 
stepwise procedare best sets of risk 
factors. Ey a best set, we mean that group 
of one, two, three er more characteristics ~ 
that gives the maximum value for D* or 





‘Table 1.—Period of Survival From Enucleation to Last Known Status 


Yr After Enucleation 


; 6.0-7.9 &.0-3.9 
No. of cases i 
Fatal 


_Nonfatal 
2% alive at 
=start of period* 


Age, yr 
a 





— 
21-30 31-40 41-50 51-66 61-70 


No. of cases 
` Fatal 
“Nonfatal 


| % fatal 70.0 40.0 34.8 33.3 35.4 50.0 


Duration of Signs. and Symptoms 
Before Enucleation, mo 


2-3.9 4-6.9 7-11 
=u No: of cases 
Fatal 
Nonfatal 


To %tatal 31.1 34.0 39.3 46.9 40.0 


Sex Eye Inveived 


tt, 


ry 
oy Male Female Right 
_ No. of cases 
Fatal 


+ Nonfatal 
jee % fatal 


Largest Dimension, mm 
— 





oo 10-11.9 12-13,8 
: No.of cases 
Fatal 
[oy Nonfatal 
-2% fatal 


Area of Scleral Contact, sq mm 
A 


70-39 100-129 130-158 





< No- of cases 
oo Fatal 
< = Nonfatal 


Volume, cu mm 
ee 


Left 


en, 





20-200 201-500 501-800 801-7,160 
“No. of cases 
ooo. Fatal 
“Nonfatal 
23.2 


No. of cases 
Fatal 


Nontatal 
% fatal 


50 Arch Ophthalmol—Vol 95, Jan 1977 ` 


———____—, 


1,101-1,400 





maximum. separation between the fatal 


and. nonfatal groups. The best sets -of 
factors: were determined by using the 
DISCRIM program devised by Mabe and 
Pohl" The BMD04M program” was then 
used to ealeulate the values for the discrim- 
inant-function coefficients and to rank the 
patients in the study in order of increasing 
risk of a fatal outcome. The significance of 
the different sets of best predictors was 
compared by using the F statistic as 
derived by Rao." This statistic allows one 
to test whether the separation between the 
fatal and nonfatal groups is significantly 
improved with the addition of more var- 
iables in the discriminant function. The 
statistic is: : 


(K — K,) (1 + CDi) 
where k, is the number of variables in the 
original discriminant function, k is the 
number of variables after the addition, 
and 
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RESULTS 


Survival data for the 217 cases used 
in this study are shown in Table 1. 
There were 76 fatal cases and 141 
nonfatal cases. The six-, eight-, and 
ten-year survivals caleulated by the 
actuarial method are shown in the last 
line of Table 1. 

The relationship of. the 16 risk 
factors to prognosis with small choroi- 
dal and ciliary body malignant mela- 
nomas is presented as two-way con- 
tingency tables in tables 2 to 5 and the 
significance of the x? test for indepen- 
dence in the last three columns of 
Table 6. The four characteristics taken 
from the patient’s clinical record are 
presented in Table 2. The patient’s 
age and sex, duration of signs and 
symptoms before enucleation, and eye 
involved were all found to be nonsig- 
nificant as individual predictors of 
outcome. The relationship of size to 
prognosis is presented in Table 3. Size 
measured as the largest dimension 
was highly significant (P < .005), 
since tumors less than 8mm had a 15% 
mortality and tumors 14 mm or larger 
had a 66% mortality. Size measured as 
area of scleral contact or by volume 
was less significant, having P values 
of .04 and .1, respectively. The maxi- 
mum elevation of the tumor measured 
in millimeters was a statistically 
nonsignificant factor in determining 
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prognosis, but tumors less than 3 mm 
in elevation had a signiSeantly better 
prognosig than those 3 rm or greater 


°. in height. For the subsequent analy- 


sis, elevation was coded-0 for tumors 
less than & mm and 1 for tamors equal 
` to or greater than 3 mm @r height. The 
means and statistical tests based on 
the coded values for elevation are 
shown tm Table 6. Of the -wo measure- 
ments of location (tablez'4 and 6), the 
anterior margin was Lighly signifi- 
cant (P = .005), whereas the posterior 
margin was nonsignificent. The per- 
cent mortality of tumsers with the 
anterior margin located posterior to 
the equator was 23%, while tumors 
“that involved the ciliary body had a 
58% mortality. Of the six characteris- 


tics measured by microscopic exami- 
nation of the tumor (Table 5), ell were 
highly significant except fiber con- 
tent. Cell type was the most signifi- 
cant of all of the factors studied. 
Scleral extension was intereszing in 
that tumors that were observed to 
invade one quarter to one half of the 
scleral thickness had almost as poor 


prognosis as those that had extended 


into the episcleral tissue. As to optic 
nerve extension, those tumers ob- 
served with invasion of the optie disc 
had a poor prognosis. Tumors with a 
low mitotic activity (0 to 1 per 40 
HPF) had a relatively good prognosis 
compared with those showing two or 
more mitotic figures. 


The statistical significance of the: 
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l Table ap E of Location of the Tumor to Prognosis 
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risk factors in predicting outcome of. 
patients with smal malignant. mela 
nomas by the Student t test and the x=: 
test are comparad in Table 6, which 
presents, for each of the factors, th 
means and standart deviations fer the 
fatal and nonfatal groups, the value o 
t for the differerce of the means, and 
the significance evel (P) of t. The risk 
factors are listec ir order of decreas: 
ing t value. There is good agreement 
of the relative significance of the 
characterist:cs between the t statisti 
and the x statistic which tests di: 
butions), with en a minimal dis 
agreement in the case of optic nerve 





which is better for the x° test {00 
.02), while for the remaining facto 
the significance level is slightly better 
for the Student ¢ test. Examination of. 
the means for the fatal and ‘nonfatal - 
groups reveals that the lethal tumor 
are more likely -o contain epitheli 
cells, be pigmensed, be larger, invade 
the selera, be located more anteriorly 
exhibit mitotic activity, and ‘inva 
the optie dise when competed wit 
nonfatal tumors. —- 

Analysis of three-way continge e 
tables previded for the examination o 
a risk factor ir predicting outco 
dependent cn the xalue of a different 
factor and gave s measure of th 
interaction between the characteris- 
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“ties. To investigate the interactions of 
size, the. predictive abilities of cell 
type, mitotic activity, and location of 
anterior margin were determined for 
tumors less than 10 mm and compared 
¿with those greater than 10 mm in 
.. Table 7. Cell type was a significant 
predictor of outcome independent of 
the size of the tumor (P < .005 for 
-- both greups). For tumors less than 10 
-- mam, mixed or epithelioid tumors had a 
4T% mortality as compared with 6.5% 
“for spindle cell tumors; larger tumors 
“showed 64% and 18% mortality, re- 
spectively. Thus, a large spindle cell 
tumor was shown to reflect a better 
prognosis than a small tumor of mixed 
cell type. Mitotic activity was also a 
‘significant predictor {P < .05) inde- 
pendent of size. For small tumors, 
¢iliary body involvement was not a 
significant predictor of outcome 
4P = 09) in spite of a large difference 
-mo percent fatality (15% vs 60%) 
“because of the small number of cases 
with involvement of. the ciliary body. 
Only 5 of the 38 tumors involving the 
`- ciliary body were less than 10 mm in 
size. For larger tumors, ciliary body 
involvement was a significant predic- 
stor (P< .08). 
The predictive ability of four fac- 
-tors contingent on the cell type of the 
‘tumor is presented in Table 8. Mitotie 
-aetivity, scleral extension, and loca- 
tion of anterior margin were not 
statistically significant predictors of 
outcome for the spindle cell tumors. 
Mitotic activity was highly significant 
(P< .005), while scleral extension 
and: location were less significant 
(P= 05} for mixed and epithelioid 
tumors. Amount of pigmentation had 
the opposite pattern of importance, 
with the spindle cell tumors showing a 
significant. difference (P < .05) and 
the mixed and epithelioid tumors 
having a nonsignificant difference. 
-The results of the stepwise determi- 
nation of best sets of variables when 
using the linear discriminant function 
are summarized in Table 9. Here the 
risk ‘factors are listed in order of 
< decreasing univariate significance of t 
as. determined in Table 6. Duration of 
“signs and symptoms could not be 
“studied in the analysis because 30 
tases were incomplete. (A stepwise 
analysis of the 187 complete cases 
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: Table 6.—Significance of Risk Factors 
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Risk Mean + SD Mean + SD 

Factcr Nonfatai Fatai t pF 
Cell type 2.18 = 54 2.76. + 51. 7.93..<<.0001 51.7 3 <<.005 
Pigmentation 2.09 + 68 2.53 =.70 4.49 <.0001 18.2 


Largest dimension, 
mm 


Sclerai extension 


Mitotic figures 
per 40 HPF 


Location of 
anterior margin 


Area of scleral 
contac! sq mm 


Volume, cu mine 


Extension into 
optic nerve, =m 


Elevation mm 
Location of 
posterior maigin 2.51 + 1.6 2.79216 1.24 NS 
Eye invotvec 1.56 + .48 1.49 = 50 92 NS 26 1 NS 
Reticulin 
fiber content: 
Duration of sigas 
and symptoms, 
mo 
Age of patient, yr 














12.4 + 2.7 
1.95 +14 


10.9 + 2.7 
1.40 


3.91 
3.75 


8001 21.6 
0002 18.8 





















0005 22.6 









5.27 414 


103 + 46 
626 + 382 


126 + 52 
760 + 365 


3.14 .003 103 4 04 
2.53 .01 7.67. 4 10 









4.06 + 33 
865 + 34 


1.25 + .66 
960 + .20 


2.43 
2.23 


02 
03 

































263+ 84 253+ 84 87 





















8.31 + 14 
51.8 + 12 


9.51 + 17 













*NS, not sign:ficant. 


Table 7.—Relation of Three Characteristics to Prognosis 
Contingent on the Largest Dimension of the Tumor 
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10-19 
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4-9.9 
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| nnn. 
Spindle Mixed or 
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No. of Cases 
Fatal 


Nonfatal 












Mitotic Figures 
per 40 HPF 


Mitotic Figures 
per 40 HPF 











No. of cases. 
Fatai 


Nonfatal 
% fatal 4.5 
Location of 
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Anterior Margin Anterior Margin. 
Posterior Ciliary Posterior Cillary 
to Ora 


No. of cases 
Fatal 


Nonfatai 
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showed darstion of signs and symp- 
toms to ke wonsignificant.a Step 1 of 
Table 9 shows that cell tyse was the 
o best sing predictor of facality, with 
“a value of 1.21 for the Mahalanobis D? 
and highly significant discriminant 
function. codficient (P <.-0001). Cell 
type plus the largest dimension of the 
tumor were the best pair 97 predictors 
of all -possible combinatiens of two 
factors: There was a significant 
improvemene in the Mahalanobis D? 
(1.49 vs 1212P = .001), and both coef- 
ficients were highly sigrifieant. At 
steps 3 and-4 in the analysis, repre- 
senting respectively the best combina- 
tions of thee and four predictors, 
scleral extersion and mitctic activity 
were added both with a significant 


Table 8.—Relation of Four Characteristics to Prognosis 
Contingent on the Cell Type of the Tumor 
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Mixed ar Epithelioid 


Mitctic Figures 
per 40 HPF 


Spindia A or B 


Mitotic Figures 
per £0 HPF 

| an, 

Q-1 2-48 
















No. of cases 
Fatal 


Nonfat 
% fatal 8.9 20.6 — 33.3 TBF 
Pigmentation i l Pigmentation SA 


aeee, 
Heavy 









































Light Light Heavy _ 








No. of cases 
Fatal 


Nonfatai 5 
% fatal 11.3 29.6 
Scleral Extension 
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of Sciera of Sciera Fourth of Sciera 


-eombinatior of five precietors) there 
was a réoreering of the predictors. 
Scleral extension was deleted from 
the group, while pigmertation and 
optic nerve extension were added. The 
value of D* Tor the five best variables 
was significantly larger tian for the 
four best (F = .04). At step 6 in the 
analysis, ey involved was added. The 
coefficient for eye involvement was 
Significant (© = 04), but tne improve- 
ment in: D? was not significant. This 
‘result was thought te be- due to 
random chauce, and the best set of six 
variables without eye mvolvement 
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< Tabled. —Statistical Significance (P) of the Discriminant Function Coefficients and the Valte of Mana2lanobis D 
at Each Step in the Selection of the Best Set of Predictors 
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1.49 


*The B sets: were calculated with the risk factor, “eye involved,” omitted. 
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| Table 10.—Value of the Discriminant Function Coafficients, Mahalanobis D’, 
and Statistical Significance of the Change in D* for Sets of Predictors 
Observable After and Before Enucieation 









No.. of Predictors . 
in Set After No. of Predictors in 
Enucleation Set Before Enucieation 























R 
1.85 


Risk Factor 





Cell type 
_. Pigmentation 

Largest dimension, mm 

< Scleral extension 

_ Mitotic figures per 40 HPF 

Location of anterior-margin 

- -Extension into optic nerve, mm 
"Mahalanobis D? 

- Significance of change in D° 


2.07 
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on variables observable before enucleation. 
1004 


p-————— Cell Type 


100 





ae o= — — ~0 Call Type. + Size + Scleral Ext. + 
Mitotic Activity 
Arvin ond Best Four + Pigment + Anterior Margin + 
Optic Nerve Ext. 
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9). In this set: of variables, scleral 
extension was reentered, but the 
discriminant function coefftcient for e 
scleral extension was nonsignificant 


(P = .07) and the value of D? was less .° * 


than that of the best six variables. 
with eye involvement. At step.7, loca- 
tion of anterior margin was added to 


“thebest set of six variables, both with 


and without eye involvement. Note in 
column TB that of these seven best ° 
variables, the largest: dimension and 
scleral extension were nonsignificant, . 
while cell type and mitotic activity 
were highly significant. 


7 Relationship between observed risk of fatal outcome for 217 small malignant melanomas and ranked predicted.outcome of each 
discriminant function, in deciles. First decile represents lowest risk; tenth decile, highest risk. Graph at left is for discriminant 
: functions using best single factor, best four, and best seven factors, while graph at right represents discriminant functions based 


ee Size 
o————-o Size + Mitotic Activity. 
4—— .—-4 Size + Mitotic Activity + Anterior Margin. 
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The ability to discrimiteze between 
fatal and nonfatal cases:cn the basis 
of four yariables observable before 
enucleation is presented -n Table 10 
and compared by using values of D? 
with the discrimination obtainable 


` when using only cell tree, the best 


four variables, and the best seven 
variables without eye volvement. 
(Mitotic. activity and <<ptic nerve 
extension are not really “ebdservable,” 
though the clinician might be able to 
make a “guesstimate” about them.) 
Size and growth rate sre variables 
that have been used by edvocates of 
conservative managemert to select 
favorable cases. Size by itself is a good 


. indicator of prognosis, and in our 


study had a value of 31 fer the Mahal- 
anobis D*. 

. Growth rate could rez be deter- 
mined in this study, ut mitotic 
activity was used as am-estimate of 
growth rate. The combisation of size 
and mitotic activity gaea D* of .59, 
which was. significantly better than 
for size alone {P = .001). This study 
was indicated that location of the 
anterior margin of the tumor and 
optie nerve extension are also signifi- 
cant tisk factors. The addition of 


-dhese-variables to size end mitotic 
-activity improved D° to 101. It should 


be noted, however, that these four 
variables did not discrimimate as well 
as does cell type alone = 1.01 vs 
1.21). 

The comparison of the discrimina- 
tion between fatal and senfatal cases 
is shown graphically in cee Figure for 
discriminant functions based on six of 
the sets of risk factors oresented in 








Table 10. The plots were prepared by 


calculating for each pezent in the 
study. the probability that he or she 
would have a fatal outceme, using the 


coefficients in Table 10 and the first 


equation. The patients were then 
ranked in order of increasing proba- 
bility of metastasis, divided into 
deciles, and the frequerey of a fatal 
outcome was calculated for each 
decile. When a number ef patients had 
the same probability of a fatal 
outcome and this group ef people fell 
in more than one decile, tae fatal cases 
were distributed propcrzonately be- 
tween the deciles. For example, in the 
plot of percent fatality vs decile of 
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risk for cell type, deciles 2 te 4 all 
represent spindle B cell tumors and 
deciles 7 to 9 represent mixed tamors. 
In interpreting these graphs, it should 
be noted that if there were perfect 
diserimination between the fatal and 
nonfatal groups, all of the fatal cases 
would fall in the last 3! deciles and 
the graph would appear as a vertical 
line through the midpoint of the 
seventh decile. If there were zero 
discrimination, the fatal cases. would 
be uniformly distributed among the 
ten deciles and the graph would 
appear as a horizontal line at 55%. In 
the Figure, at left, the results with the 
best single variable and with tre best 
four and seven variables are pre- 
sented. Averaging the first three 
deciles, there was a 13% fatality with 
cell type alone and a 6% fatality for 
both the best sets of four anc seven 
variables, indicative of the advantage 
of several variables. Similarly, aver- 
aging the last three deciles, the 
observed fatality rates were 64%, 68%, 
and 77%, for one, four, and seven 
variables, respectively, again mdicat- 
ing the improved prediction with 
several variables. 

The discrimination with the clini- 
cally appreciable variables (assuming 
mitotic activity can be estimated clin- 
ically) is presented in the Figure, at 
right. With the first three deciles 
averaged, there was a 20%, 1%, and 
11% mortality, respectively, wth one, 
two, and three variables included. 
With the last three deciles averaged, 
there was no appreciable difference in 
percent fatality between the three 
discriminant functions, and she ob- 
served mortality remained at epproxi- 
mately 56%. The discriminant func- 
tion with optic nerve extension 
included, which is not shown in the 
Figure, gave an observed fatality rate 
for the first three deciles of 9%, while 
the rate for the last three dec les was 
61%. 


COMMENT 


The survival data presentec in this 
study indicate a slightly poorer prog- 
nosis for small melanomas than that 
reported by Flocks et al They 
observed six- and ten-year mortalities 
of 15% and 35%, respectively In the 
present study, the fatality rates were 





25% by six years anc 36% by ten years. 
Most of the difference between the 
two studies in siz-year survival is.due. 
to the inclusion ir the present study of- 
cases with extreecular extension,” 
while such cases were excluded by 
Flocks et al? 

Our study indicates in cases with 
fatal, small melanomas that death. 
tended to occur ater a longer interval 
following enucleztion than with large 
tumors. Of our fatal cases; 8% died- 
more than ten years after enucleation, 
while in a study cf malignant mela- 
nomas of all sizes, Wilder and Pauli: 
observed that ony 3.5% of the deaths 
occurred ten oF more years after 
enucleation. This observation stresses: 
the importance of long follow-up in 
determining the biviogic beliavigr | of 
small tumors. 

Univariate analysis of the 217 sma 
malignant melaaomas in our stud: 
indicated sever wisk factors tha 
ecorrelateé with pregnosis with hig! 
statistical significance. These were, in 
order of decreasing significance of x 
cell type, pigmentation, largest di-. 
mension, scleral extension, mitotic 
activity, optic merve extension, and: 
location of the aaterior margin of the- 
tumor. The largest dimension of the 
tumor was of greater prognostic 
significance then area of: scleral 
contact, volume, er elevation. The 
major reason that volume and eleva- 
tion were of less prognostic signifi- 
cance than the largest dimension is 
the inclusion in our study of diffuse 
infiltrative melaacmas. These tumors, 
which minimally thicken the choroid, 
have a small volare and a- poor prog- 
nosis, aS indicased in the study by 
Font et-al: Tse poor prognosis of 
diffuse tumors is cemonstrated:in our 
study by tie dramatic jump in mortal- 
ity for the tumozs greater than 14 mm 
in largest dimension and between 3 
and 4.9 mm in eexation (Table 3). 

Flocks et al,’ in their study of the. 
prognostic sigrifieance of size and 
shape of malignant melanomas, found: 
that size was of no prognostic signifi- 
cance within the group of small tu- 
mors (less thar 1343 cu mm); how- 
ever, they used “tamor volume” as the — 
only estimate of tumor size. They also- 
investigated the prognostic signifi- 
cance of fiber content, pigmentation, 
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_ and cell type within the group of small 
tumors. In both their study and ours, 
~ fiber content was of no prognostic 
significance. Pigmentation in their 
study was nonsignificant, and cell 
“type was significant only at the 3% 
level. The reasons for the increased 
= significance of pigmentation and cell 
`- type-in the present study were longer 

average follow-up of cases, the inclu- 
-~sion of tumors with scleral extension, 
and a larger number of cases, espe- 
-Gally in the fatal group. Another 
cause of the greater significance of 
cell type in our study stemmed from 
<- the definition of “cell type.” Flocks et 
cal used cell type as determined from 


7 the original pathology report in the 


_ files of the Registry of Ophthalmic 
` Pathology,’ while in the present study, 
we -(1.W.M. and L.E.Z.) reevaluated 
_ the slides and reclassified cell type 
_ without knowing the original cyto- 
: logic classification or the outcome of 
the case. We found it necessary to 
classify 26 tumors differently from 
: their original classification at the 
AFIP. Most of the misclassification 
“arose in two groups; the tumors in one 
group were composed of plump spin- 
dle B cells that had been called 
“mixed,” and in the other group there 
were mixed cell tumors with a pre- 
dominance of spindle B cells that 
initially had been called pure spindle 
-.B cell tumors. 
< Warren, in a study of prognostic 
factors in malignant melanomas, 
found size to be of prognostic signifi- 
cance within a group of tumors com- 
-parable to those in our study. The 
melanomas were divided into a group 
of small tumors (up to 10 mm in 
diameter and 2 mm in elevation) anda 
group of medium-sized tumors (less 
than 15 mm in diameter and 5 mm in 
elevation). There were 18 small 
tumors with nc tumor deaths and 31 
medium-sized tamors with nine tumor 
deaths. It is irteresting that within 
the small grcup there were two 
tumors with a mixed cell type and two 
tumors that showed episcleral exten- 
sion. Since Warren did not. provide 
information indicating how long these 
patients were followed up, we would 
speculate that with longer follow-up 
they may have developed metastasis, 
Davidorf and Lang, in their study 
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of small malignant melanomas, used a 
criterion similar to that used by 
Warren® for selection (less than 10 
mm in diameter and less than 3 mm in 
elevation) and found five tumor 
deaths in 43 patients. Only 21 of Davi- 
dorf and Lang’s 38 nonfatal cases met 
the six-year survival criteria we used 
for inclusion, giving a 19% fatality 
rate, which was very similar to the 
20% fatality rate for our group of 46 
tumors less than 10 mm in maximum 
diameter. The finding of similar 
fatality rates for Davidorf and 
Lang’s* group of tumors, all less than 
3 mm in elevation, and our group, in 
which elevation ranged from 2 to 10 
mm, suggested that height is of little 
or no prognostic significance, even for 
very small tumors, if the tumor has 
been treated by enucleation. 

Our results tend to contradict the 
conclusion of Davidorf and Lang that 
cell type is cf no prognostic signifi- 
cance in predicting the outcome of 
very small tumors.’ In our study, there 
were 12 tumors less than 10 mm in 
maximum dimension with an eleva- 
tion of less than 3 mm. Among these 
12 cases, there were two fatalities. In 
both fatal cases the tumor was of 
mixed cell type, while in the ten 
nonfatal cases the tumor was of a 
spindle cell type. Examination of the 
46 tumors less than 10 mm in diameter 
in our study revealed that cell type 
was a highly significant predictor of 
prognosis fer this group (Table 7). The 
difference in the prognostic signifi- 
cance of cell type between our study 
and that of Davidorf and Lang may 
result from difference in interpreta- 
tion of the Callender classification. 

To maximize the predictive infor- 
mation, the 16 risk factors were 
combined fer the purpose of selecting 
the best set of predictors acting as a 
group. This was done by using both 
the linear discriminant function and 
three-way contingency analysis. Ex- 
amination ef the best sets of variables 
containing one to four factors (Table 
9) revealed that eell type, size (largest 
dimension), scleral extension, and mi- 
totic activity maintained the same 
relative importance as was found in 
the univariate analysis. Pigmentation 
did not become a predictive factor 
until the fifth step, indicating a much 


lower significance in the multivariate 
analysis than in the univariate analy- 
sis. This suggests that most of the 
information in pigmentation in the 
univariate analysis was due to the 
correlation of pigment with cell type, 


since tumors of mixed cell type tend to ` 


be more heavily pigmented. In further 
analyzing the prognostic significance 
of pigmentation with respect to cell 
type using the contingency analysis in 
Table 8, it is apparent that pigmenta- 
tion was of no prognostic value for 
tumors containing epithelioid cells. 
The significance of pigmentation in 
spindle cell tumors could have resulted 
because cell type is more difficult to 
determine in heavily pigmented tu- 
mors, and some of these tumors clas- 
sified as spindle B may, in actuality, 
have been mixed. Heavily pigmented 
tumors must be bleached in order to 
ascertain cell type, and in bleached 
sections the chromatin detail of the 
nucleus is less sharp and the cyto- 
plasmic eosinophilia less pronounced, 
which makes these observations less 
useful in distinguishing between 
plump spindle B cells and epithelioid 
cells. For these reasons, we have some 
doubt that pigmentation is of much 
added prognostic significance. 
Location of anterior margin, though 
highly significant in the univariate 
analysis, was not included until the 
seventh step in the multivariate anal- 
ysis and then with nonsignificant 
increase in the Mahalanobis D*. This 
would suggest (as with pigmentation) 
that most of the significance of the 
location of the anterior margin was 
due to correlation with other factors. 
Examination of tables 7 and 8 re- 
vealed that location of the anterior 
margin was correlated with size and 
cell type so that tumors that involve 
the ciliary body tend to be large and 
contain epithelioid cells. It is interest- 
ing, however, that three of the five 
cases involving tumors of the ciliary 
body less than 10 mm in largest 
dimension had a fatal outcome. This 
finding indicates that there may be a 
real prognostic difference between 
tumors involving the ciliary body and 
those confined to the choroid, and that 
further investigation is needed to 
determine whether very small tumors 
of the ciliary body have a worse prog- 
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* nosis, as suggested by the five cases in 


our ‘study. 
The eleyation: of the tumor, though 
* significant in the univariate analysis, 
was of no significance in the multivar- 
iate analysis: This indicates that the 
' favorable pregnosis (19 survivors in 22 
cases) for patients with tumors of less 
than 3-mm elevation was probably due 
to the correlation of elevation with 
more significant factors included in 
the analysis. When we examined these 
22 tumors, we found that they tended 
to be of small size (as determined by 
largest dimension) and of spindle cell 
type, Tumors of mixed cel type found 
within this group, however, had a poor 
prognosis; ail three of the observed 
deaths in these 22 cases occurred in 
patients with tumors of mixed cell 
type. 

The discriminant function based on 
the four best variables (cell type, 
largest. dimension, scleral extension, 
and mitotie activity) predicted the 
behavior. of. the 65 most favorable 
cases (first three deciles of the 
Figure) with a 6% error rate (four 
cases had a fatal outcome}, while the 
discriminant function predicted the 
behavior of the 65 least favorable 
eases {the last three de#iles) with a 
32% error rate (21 cases were nonfa- 
tal). These error rates are compared 
with the 6% and 23% error rates ob- 
tained with the seven best variables, 
and are betzer than the 12% and 36% 
error rates obtained with cell type 
alone. It is also apparent that the 
diseriminant functions shown in the 
Figure were able to predict favorable 
cases with greater reliability than 
unfavorable ones. 

Possible causes for prediction fail- 
ures by the discriminant functions are 
suggested by detailed analysis of the 
individual -cases that showed the 
greatest degree of miselassification. 
The most oovious error in prediction 
among the fatal cases was in that of a 
38-year-old patient with a malignant 
melanoma of spindle A cell type, 
located at tne posterior pole, measur- 
ing 9 mm ia greatest dimension, and 
having four mitotic figures per 40 
HPF and no scleral invasion. The 
discriminant function based on the 
four best indicators ef prognosis 
predicted a.1.6% probability of a fatal 
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outcome. This patient died of metas- 
tasis to the liver 5% years after 
enucleation, but an autopsy was not 
performed. It is possible that this 
patient did not die of metastatic 
malignant melanoma, but of some 
other cancer. Even if this patient died 
with metastatic malignant melanoma, 
we cannot be positive that the pri- 
mary site was the eye, since second 
primaries are not unknown with 
malignant melanomas. Another possi- 
ble source of misclassification relates 
to the determination of cell type. In 
essentially every tumor in this study, 
cell type was determined by examina- 
tion of only one or two planes of 
section through the tumor; therefore, 
an area composed of epithelioid cells 
in a spindle A cell tumor may have 
been missed in the plane of section. 
The last possibility is that some 
patients with small tumors of pure 
spindle A type may not have had an 
adequate immunologic defense to cope 
with their tumors. 

The worst failure in prediction 
among the nonfatal cases involved a 
34-year-old patient with a 15-mm 
melanoma of mixed cell type that 
showed six mitotic figures per 40 HPF 
and invasion into the episclera. This 
patient was alive without further 
surgery and without evidence of 
metastasis at last follow-up, 23 years 
after enucleation. The discriminant 
function predicted an 87% probability 
of a fatal outcome. One possible cause 
of this predictive failure stems from 
the Callender classification, in which 
all melanomas of mixed cell type are 
considered to have the same progno- 
sis. There were very few epithelioid 
cells in this tumor, which was com- 
posed predominantly of spindle B 
cells, so it would be possible that the 
prognosis for this case would have 
been somewhat better than for one 
involving a tumor with a larger 
percentage of epithelioid cells. Anoth- 
er finding was that 25% of the tumor 
showed coagulative necrosis with nu- 
merous pigment-laden macrophages 
and a moderate infiltrate of lympho- 
cytes and plasma cells. This finding 
may indicate that this patient had a 
very active immune system that was 
able to eradicate any tumor emboli 
that may have escaped from this 


‘mechanisms by dissemination of tue 





tumor. The impor-ant question of host ` 
response was not investigated in our 
present stady anc could easily account 
for low pzedictatilmy of unfavorable 
cases by a discriminant function 
based only cn tumer characteristics. 
Thus, the diserimmant function might 
be an exeellent predictor of tumors 
that shed eells into the circulation, but — 
whether these emboli seed and result- 
in metastasis is dependent on the vigi- 
lance of the host's immune system and. 
its effectiveness ir eliminating neo- 
plastic cells that. have escaped from 
the tumor. 

Another possible cause for predic- 
tive failure by the discriminant func- 
tion of nenfatal tumors is illustrated 
by a nonfatal case with predicted 83%. 
probability of a fatal outcome. One 47- 
year-old patient hed a 12-mm_malig- 
nant melanoma ef the ciliary body öf: 
mixed celi type witk 16 mitotic figures - 
per 40 HFF, invasion of two thirds of | 
the scleral thickness, and extension. 
into the trabecalar meshwork and 
Schlemm earal. The:follow-up interval 
from enueleetion was only eight years. 
in this ease. As indicated earlier, 
metastasis may appear many years 
after enucleation ef eyes with small. 
melanomas, and it-is quite possible 
that if this patiert could. have been. 
followed ‘up longer, he would have: 
eventually shows evidence of metas- 
tasis. 

Finally, it should Se noted that in all 
the cases in our study the patients had- 


been treated by enucleation. It is 


possible thas the reason for predictive 
failures by the diseriminant function: 
among tae unfaverable cases is that- 
the nonfatal cases in this group repre- 
sent those in which enucleation was. 
performed befcre the tumor could. 
overwhekn the :mmunologic defense’ 


mor cells. We ettempted to investi- 
gate whether eacly or late enucleation ` 
of the tumor wes a prognostically 
significant factor by studying the 
duration of signs and symptoms with- 
these tumors. Fatal cases did show a 
slightly onger average duration, but 
the standard deviation of this variable 
was so large it nullified any potential 
predictive value 

The mathemetical model on which 
the linear discriminant function is’. 
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based is also a possible source for 


predictive failures. The model as-. 


-sumes that the total effect of a combi- 
nation of variables is a weighted sum 
of the effect of each variable individu- 

ally and that the effect of each vari- 

‘able is independent of the values of 
the other variables. The latter as- 

-Sumption, particularly for location of 

anterior margin and mitotic activity, 

is not valid in the present study, in 

vhich the effect of these variables is 
much greater for tumors of mixed and 
epithelioid types than for tumors 
composed of spindle cells. This can be 
seen in Table 8. Although a detailed 

“investigation of the mathematical 

model was not the purpose of this 

study, we did investigate the effect of 
neluding cross-product terms in the 

‘discriminant function. With these 

terms included, we were able to obtain 

a moderate improvement in the value 

of the Mahalanobis D’. The most 

significant of these interactive terms 
was the product of cell type and loca- 

_ tion of anterior margin, which, when 
included with the best seven variables, 

gave a value of D? of 2.26 vs 2.05 for 
the best seven variables alone. The 

„error rates in prediction, however, 
_ were not improved. These results indi- 
_ eated to us that the linear model was 
_ adequate in describing the behavior of 
_ the 217 tumors we studied in spite of 
real differences in the effect of the 
_ other risk factors dependent on the 

-eell type of the tumor. 

_ The final analysis in our study was 
an attempt to estimate how well a 
- discriminant function based solely on 
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those clinical variables available to an 


ophthalmologist before enucleation 
could discriminate between the fatal 
and nonfatal cases, In this analysis, an 
assumption was made that the mitotic 
activity of the tumor could be equated 
with clinically observed rate of 
growth. Another possible justification 
for inclusion of mitotic activity as a 
variable that is clinically appreciable 
is the observation of Char et al'' that 
the degree cf activity obtained with 
the radioactive phosphorus -uptake 
test correlates with the mitotic activi- 
ty of the tumer. Of the seven. best 
predictors, four were assumed to be 
observable clinically: size, location of 
anterior margin, mitotic activity, and 
optic nerve extension. Overall, these 
four variables did not discriminate as 
well as cell type alone, but for the 65 
most favorable cases there were six 
fatalities, while for the 65 most favor- 
able cases with cell type, there were 
nine fatalities. 

Although our 217 cases present a 
relatively extensive data base, there 
are three limitations that need to be 
mentioned if it should be desired to 
apply these functions to clinical (or 
other) cases. First, it is well known 
that discriminant functions estimated 
on one set of data are not likely to 
perform as well on a new set of data. 
The ability of these discriminant 
functions to predict outcomes of new 
cases is dependent on the degree to 
which the new cases might be similar 
as a populatian to our basic data. Since 
it is not necessary to have three- 
dimensional measurements on the 
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Keeler’s Spectacle Indirect Ophthalmoscope 


It's easy to say that the Spectacle Indirect is the most ver- 
satile ophthalmoscope system available. And it’s easy to 
see why. 


Three basic components—Keeler (corrective or plano) spec- 
tacles, a quality indirect and a bright spotlight—combine to 
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In glaucoma, the last step before surgery | 
when other agents fail 


NEPTAZANE Methazolamide 
may be successful in glaucoma patients 
uncontrolled by acetazolamide in long-term therapy. 


In the long run of claucoma, it may often 
turn failure into success. N 





Before prescribing, please consult complete product information, a women of child-bearing potential or in pregnancy, especially in the first 
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Prognostic Factors 





Hanna F. Shammas, MD, Frederick C. Blodi, MD 


© We reviewed 293 cases of choroidal 
and ciliary body melanoma w'th a follow- 
up period of five years cr more. Nine 
factors influemced significant!y the prog- 
nosis: Age of the patient at the time of 
enucleation, location of the tumor and of 
its anterior border, largest tumor diameter 

“Jn contact with the sclera, height of the 

= tumor, integrity of the Bruch membrane, 

cell. type, pigmentation, and scleral infil- 

tration by tumor cells. Some of these 

r factors can be evaluated clirically before 

the enucleation. Seven seis of three 

factors each were determined in order to 

have better prognostic vaiues based on 
the clinical data-and the cell type. 

The largest tumor diameteris the single 
most important clinical and pathological 
prognostic factor. The prognosis is rela- 
tively good when this diameter is 10 mm 
or less and becomes peor when it 
exceeds 10 mm. 

-<> (Arch Ophthaimo! 95:63-63, 1977) 










he prognesis of choroidal and 

ciliary body melancmias has been 
correlated with their cell type," their 
pigmentaticn,** size and shape of the 
tumors," and extensica of the tu- 
morg, 577° 

In 1974, Warren’ studied the survi- 

val rates of 108 patiente that had one 

eye enucleated at the University of 

Iowa Hospital because ofa choroidal 

cor ciliary body melanoma. Calcula- 

tions of the survival rates were done 
by the direct method. — 

“We reviewed the same material and 
added 58 eyes enucleated at the Uni- 
versity of Iewa Hospital between Feb 

1, 1966, and Jan 1, 71. We also 
reviewed the globes erucleated else- 











Accepted for publication May 21, 1976. 

From the Department of Ophthalmology, 
University of Towa, lowa City: 

Reprint requests to Department of Ophthal- 
mology, University of Iowa, Iewa City, LA 52242 
(Dr Shammas). 





Arch Ophthaimol—Vol 96, Jen 1977 





where between Jan 1, 1955, and Jan 1, 
1971, and sent to our Ophthalmic 
Pathology Laboratory for confirma- 
tion of the diagnosis of a malignant 
melanoma of the uvea. The contribut- 
ing ophthalmologists were contacted 
individually for further information 
concerning their patients. Only 127 of 
these cases had an adequate follow-up 
and were included in the study. The 
total number of patients is therefore 


293. Different factors considered of. 


prognostic importance were. evalu- 
ated. We used the actuarial method 
for calculating the survival rates." 


MATERIAL AND METHODS 


Four hundred thirty-two cases of chor- . 


oidal and ciliary body melanoma were diag- 
nosed histopathologically since 1945 in our 
Pathology Laboratory, of which 293 cases 
were diagnosed before Jan 1, 1971, and had 
an adequate follow-up of five years or 
more. This article is based on the follow-up 
data of these 293 cases. 

Thirteen factors thought to have some 
prognostic value were compiled for each 
case: Age of the patient at the time of 
enucleation, sex, eye involved, location of 
the tumor and of its anterior and posterior 
borders, the largest tumor diameter in 
contact with the sclera, height of the 
tumor, integrity of the Bruch membrane, 
cell type, pigmentation, scleral infiltration, 
and extrascleral extension of the tumor. 

The histopathological data were ob- 
tained by reviewing the gross examination 
summary and by personal examination of 
the histologic specimens of each globe. The 
tumors were divided into four categories 
according to their location: (1) In the ciliary 
body, (2) at the equator or anterior to it, (3) 
posterior to the equator, and (4) tumors 
that filled the vitreous cavity. The tumors 
were divided into six groups accerding to 
their largest diameter: 8 mm and less, 9 
and 10, 11 and 12, 13 and 14, 15 te 20, and 
more than 20 mm. Survival rates were 
determined for tumor heights of 2mm and 
less, 3 to 5 mm, and more than 5 mm. The 


‘in Choroidal and Ciliary Body Melanomas 


last group was subdivided into two groups, 
depending on whecher the- Bruch mem 
brane was intact or rupttired. A: slight 
modification of Cadender’s classification’ 
was used tc evaluate tke cell types: Fasci 
ular tumors. were ineluded in the spindle 
category. No tamor was so necrotic that a 
cell type culd not be: assigned. A tum 


_ was considered amelanotic if no. pigment 


was present in the mass, lightly pigmented 
if pigment was scettered. but the cellular 
pattern throughout the slide was visibl 
and heavily pigmerted if the pigment was 
obseuring mors than 80% of the cells: 
We used the actaarial method to ca 

late the sarvival vates as employed by 
Berkson ard Gage“ In this method, the 


‘probability of dying is calculated year 


after year for 15 years. Based on. thes 
probability values, successive. survi al 
rates for 1.2, 3... 15 years are caleula’ 
and plotted or a graph. Except for Fig 10 
and 11, where the actuarial curves are 
based on ad deaths:and compared: with the 
actuarial carves of the normal population, 
all the curves are based on tumor deaths. 
The death rates reported i in this article are 
calculated from these curves after a follow- 
up period ef 15 yeers.. 

For statistical perpeses, all patients who 
died of metastasis within six years after 
enucleation are the fatal cases and those: 
reported living at the end of the sixth year 
are considered nonfatal cases. A six-year. 
follow-up was chosen because 79-of the 87. 
tumor dezths (91%) occurred within this 
period. The x’ test = used for the statistical 
studies. The probability values are read 
from statistical scabies by Fisher and: 
Yates.” 





RESULTS 


The age and sex distributions of the 
whole series are reported in another- 
article dealing with the incidence of- 
choroidal melaromas.® The median- 
age was 8.2 years and ranged from 15- 
to 90 years. Figure 1 shows the: 
actuarial survival rates according to” 
the different age groups. The overall: 
mortality from metastasis was 27%. 
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enucleation (tumor deaths). 














for patients aged less than 60 years 
_ and 47% for patients aged 60 years 
-zand more. The difference between the 
two is statistically significant 
< (P-<.01). There were 161 male (55%) 
and 132 female (45%) patients. The 
-actuarial survival rates were identical 
for men and women. The right eye 
was involved in 150 cases (51%), the 
left eye in 143 eases (49%). The mortal- 
ities were identical for the two 
groups. 

_ Twenty-nine tumors (10%). were 
located in the ciliary body, 82 (28%) at 
the equator or anterior to it, 172 (59%) 
posterior to the equator, and 10 (4%) 
-filled the whole vitreous cavity. Fig- 
ure 2 shows the actuarial survival 
_ Yates according to location. Mortali- 
ties:were 29% for tumors of the ciliary 
_ body, 33% for tumors located at the 
posterior pole, and 58% for tumors 
located at the equator or anterior to it. 
The mortality of the last group is 
statistically higher than the other two 
mortalities (P < .01). Tumors filling 
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*Numbers inside parentheses are percentages. 


2 14 16 13 0 


Fig 1.~Actuarial survival rates according to age at time of 















4 Ruptured ` 
Tumor Diameter 2mm and Less More Than 2 mm Bruch Membrane Total? x df P 
10 mm and less 70 (86) 28 (27.5) 31 (28) 129 (44) 

: More than 10 mm 11 (14) 74 (72.5) 79 (72) 164 (56) 81.65 2 < .001 
Total 81 (100) 102 (100.0) 110 (100) 293 (100) 
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men, Equator 


~=—--- Large 
(Filling Vitreous) 
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Fig 2.—Actuarial survival rates according to location of tumor 


(tumor deaths). Ciliary body (CB); posterior pole (PP). 


Table 2.—Relation of Age to Largest Tumor Diameter 


’ Age, yr? 


Larges? 
Tumor Diameter Less Than 60 


60 and More 


Total 





10 mm and iess 74 (51) 


53 (37) 


129 (44) 





More than 19 mm 71 (49) 


93 {63} 


164 (56) 





145 (100) 


the vitreous cavity have a worse prog- 
nosis; their mortality was 83%. 

In order to evaluate the prognostic 
value of the tumor’s anterior border, 
tumors located in the posterior pole 
were studied. The anterior border was 
posterior to the equator in 139 eases 
(81%) and anterior to it in 33 cases 
(19%). The actuarial survival rates 
(Fig 3) show a worse prognosis for the 
anterior group with a mortality of 
53%. The mortality was 22% for 
tumors with the anterior border 
behind the equator. The difference is 
statistically significant (P< .01). 
Mortalities were not affected by the 


148 (100) 


*Numbers inside parentheses are percentages. 





293 (100) 


location of the posterior border. 

Figure 4 shows the actuarial survi- 
val rates according to the largest 
tumor diameter in contact with the 
sclera. The mortality was 13% when 
this diameter was 10 mm or less and 
became 70% when it exceeded 12 mm. 
The difference between the two is 
highly significant (P < .001). 

Figure 5 shows the actuarial surviv- 
al rates according to tumor height and 
condition of the Bruch membrane. The 
mortality was 7% if the thickness was 
2mm or less, 39% if the thickness 
exceeded 2 mm without rupturing the 
Bruch membrane, and 60% whenever 
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Table 3.—Relation of Location to Largest Tumor Diameter 


Location* 
rw 


















r ce 
_ kargest 
Tumor Ciameter Ciliary Body 
10° mm ‘and tess 16. 61.7) 
More than 10 mm 1448.3) 





Total? 29 (100.0) 





*Numbers inside parentheses @re percentages. 


tTen cases filing vitreous cavity are excluded. 
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Fig 3.—Posterior pole tumers. Actuarial survival rates according 
to anterior border of tumor (tumor deaths). Anterior border (AB); 


equator (2q). 


Table-4.—Patients Witt Choroidal 
Melanoma- 












Median Age, Yr 

















Spindle A 562 
Spindle B 573 
“Mixed. 604 
“Epithelioid 5E4 





Total 5&3 (15 to 90) 





the Brueh membrane ruptured. The 
difference between the three values is 
statistically significant P < .01). 
Eighteen cases (6%) were of spindle 
A cell type, 117 (40%) of spindle B cell 
type, 132 (45%) of a mixed cell type, 
and 26 {9%) were epithelioid cell 
tumors. Figure 6 shows tae actuarial 
survival rates according to cell type. 
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Posterior to At Equator or T 
Equator Anterior to it Total 

102 (59.3) 12 (14.6) 129 (45.6) 
70 (40.7) 70 (85.4) 154 (54.4) 

172 (100.0) 82 (100.0) 283 (100.0) 


100 pe 
À BMM 
4 a =9-10 mm 
80 : 
(AB. post. to Eq) A eas : 
A 1-12 mm 
^ = 
_ 60 \ 
NY 
Š N 
S 
— Post. Pole ` N 
eA (AB. ont. to Eq) È DN 
Stee sas zo DN o 
Equotor > 4344 en = 
15-20 mm 
20 = “20mm 
4 16 2 > 4 6 @ 00 2 4 16 — 




























Yeers 


Fig 4.—Actuarial survival rates according to largest tumor diam- 
eter (tumor deaths). o 


Table 5.—Relation of Cell Type to Largest Tumor Diameter” 


Largest Diameter 











10 mm and Less More Than 10 mm Total x* dt 
















Celi Type 





Spindle types 68 (52.7} 67 (40.9) 135 (48.1% 
Mixed and 

epithelioid types 61 (47.3) 97 (89.1) 158 (53. 4.084 1 <.05 
Total 123 (100.6) 164 (100.0) : 





-293 (109.07 





*Numbers inside parentheses are percentages. 





Pigmentation 
Largest 








Tumor Diameter Absent Light High Total x df P 
10 mm and tess 30 (47.6) 76 (44.7) 23 (383) .129 (44.0; 
More than 10mm 33 (52.4) 94 (55.3) 37 (61.7) 164 (56.0). 1.151. 20 >31 


Totai 66 (100.0) 170 (100.0) 60 (100.0) 293 (108.03 





*Numbers inside parentheses are percentages. 
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Table 7.—Scleral infiltration in 
Relation to the Largest Tumor. 
Diameter 
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Largest = 

{|> Tumor Scleral Per- —~<2mm ad 
[Diameter infiltration Total cent 














135 12.6 N Se 
More Than XG N, 
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~~ Bruch * 
Table 8.—Scleral infiltration in 
Relation to the Cell Type 
Sclerat 
a intil- Per- 
Cell Type tration Total cent ` 







135 23.0 





-epithelioid 
types 158 
Total 
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Fig 5.—Actuarial survival rates according to tumor height and condition of Bruch 
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Fig 8.—Actuarial survival rates according to pigment content and Fig 9.—Actuarial survival rates: presence of scleral invasion 
condition of Bruch membrane (tumor deaths). Highly pigmented (tumor deaths). Noninvasive (N), scleral nvasion {S}: 


(H): lightly pigmented (L). — 


The mortalities from metastasis in 
these four groups were 6%, 31%, 43%, 
and. 64%, respeciively. The difference 
between the four groups is statisti 
% Mortalities - eally significant P< .01). 
—o Hh, : 
Based on Clinical Sixty-three cases (21% G were amel: - 
Data and Cell Type notic, 17) (58% were lightly pi 

oe p 
Saied on eisai mented, and 6€ (21%) were highly 
Clinical. Spindle and pigmented. Figure ? shows the actuar- 
Clinisal Data Data AandB Epithelioid ial survival ratesaccording to pigmen- 
aa 60 yr tation. Mortalities: from metastasis 
ea vrand more were 19% for amelznotic tumors, 39%: 
: (50) é for lightly pigmented tumors, and 65% 
“oriess 5 for the highly zigmented ones. The 
: Ruptured Bruch difference betweer ‘the three is statis- 
membrane Highly pigmented (8) tically significart IP <.01). The in- 


Table 8.—Mortalities {Tumor Deaths) Based on Clinical Data and Cell Type: 
A Six-Year Follow-up 


ABt Posterior to fluence of pigmentation on the prog- 
intact Bruch equator (23) nosis seems to de linked to another: 
membrate factor, namely, the presence or ab- 


LTD. more ; AB anterior to 


than 10-mm equator (62) sence of & ruptured Bruch membrane. 


Figure 8 shows taat highly pigmented 
fuipiues Amelanotie(19) tumors carry the same prognosis as- 
Bruch the lightiy pigmented ones whenever- 
[_membrane Lightly or highly the Bruch membrane is intact, but: 
Pigmented (G become more leshe! when there is a 
ruptured Bruch nambrane. 
*LTD indicates largest tumer diameter. 


+Between brackets are the Sumber of cases in each category. One bundred tinety-three CASES: 35 
~ TAB indicates anterior border. (66%) were noninvasive and 68 cases. 
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8 
Years 


10 


(28%) had scleral infiltration. The 
actuarial survival curves (Fig 9) show 
a worse prognosis in the presence of 
scleral invasion with a mortality of 
_ 57%. The mortality was 26% when the 
sclera. was intact. The difference 
_ between the two is statistically signif- 
leant (P < .01). 

_. Thirty-two cases (11%) had extra- 
scleral extension of the tumor either 
to the orbit or to the optie nerve, 
_ These cases will be studied separate- 
ly. 


COMMENT 


<: Small tumors generally have a 
-better prognosis than large tumors. 
The definition of tumor size differs 
from one study to another. Flocks et 
al’ compared the tumors to cubes and 
parallelepipedes and calculated their 
_size in cubic millimeters. A tumor was 
labeled small if the volume was less 
‘than 1,800 cu mm and large if it 
_ exceeded 1,300 cu mm. For Jensen, a 
-tumor was small if the base area was 
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Fig10.—Actuarial survival rates according to largest tumor diam- 
eter (all deaths) compared to those of normal population of fess 
-than 60 years of age. Largest tumor diameter (LTD). 
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less than 100 sq mm. Warren’ divided 
the tumors into three groups: (1) Small 
if it was up to 10 mm in diameter and 
2mm thick, (2) medium if it was from 
10 to 15 mm in ciameter and from 2 to 
5 mm thick; ¢8).all other tumors were 
considered large. Davidorf and 
Lang** defined a small tumor as one 
with less than 2 mm of elevation and 
less than 10 mm in diameter. Ideally, 
dissection of the tumor and volumetric 
measurements should be done. We 
have started a prospective study 
based on such volumetric measure- 
ments. 

We elected tc study separately the 
influence of the largest tumor diame- 
ter, tumor height, and the integrity of 
the Bruch membrane on the progno- 
sis. The largest tumor diameter was 
found to be the more important factor 
(Fig 4). The mortality rate was 18% if 
the diamezer was 10 mm or less and 
70% when it exceeded 12 mm. The 
difference is highly significant 
(P < .001). Increase in height and 
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Fig 11.—Actuarial survival rates according to largest tumor diam- 
eter (all deaths) compared to thosé of normal population of 60 
years of age and older. Largest tumor diameter (LTD). 


rupture of the Bruch membrane also 
worsens the prognosis, but these 
factors are closely related to the 
largest diameter (Table 1). This is to 
be expected since the three factors are 
all evidence of tumor growth. 

Patients under 60 years of age have 
a better prognosis than the older age 
group (Fig 1). Table 2 correlates the 
age- with the largest tumor diameter. 
Small tumors are more frequently 
encountered in young patients. This 
might be due either to the fact that 
these tumors are detected at an early 
stage or to some other unknown 
reason. There was no correlation 
between age and the cell type. 

The good prognosis of tumors of the 
posterior pole and of the ciliary body 
(Fig 2) is a reflection of the higher 
prevalence of small tumors in these 
locations, perhaps because of their 
early detection. Table 3 correlates 
location of the tumor with its largest 
diameter. Location of the posterior 
border of the tumor was not an impor- 
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tant prognostic facter since the 
majority cf the tumers had their 
posterior torder behind the equator. 
Location & the anterier border is 
important ince posterior pole tumors 
with the anterior berder at the 


` equator or anterior to E behaved like 


og 


anteriorly ocated tumors (Fig 3). 
Since Cadender’ intredxced his clas- 
sification, E has been racegnized that 
spindle-cel’ tumors haves better prog- 
nosis tham mixed or epithelioid tu- 
mors. This was also fouac in our study 
(Fig 6). The mediam age of the 
patients ir the four gzcups was the 
same (Tab 4). Table 5.correlates cell 
type with the largest tamor diame- 


The incease in mortality with 
increase ir pigmentation (Fig 7) has 
been documented before** However, 
this poor prognostic factor is only 
present when the Bruck membrane is 
ruptured. Figure 8 shows the in- 
fluence of vigmentation-en the prog- 
nosis wher there is a intact or a 
ruptured Bruch membrare. The distri- 
bution of »igmentatiog is the same 
among smell and large tumors. Table 
6 shows tkat there is az correlation 
between pimentation ard the largest 
tumor diaraeter. 

Seleral invasion of tse tumor is 
highly influenced by the krgest tumor 
diameter «Table 7), bet not by cell 
type (Tabl« 8). 

Seven factors affectarg the prog- 
nosis of choroidal ané ciliary body 
melanomas can be evalweted clinically 
before the enucleation. These are (1) 
age of the patient, (2) largest tumor 
diameter, 3) tumor height, (4) condi- 
tion of tae Bruch membrane, (5) 
pigmentaton, (6) logeon of the 
tumor, ané (7) location-of its anterior 


<: border. The prognostic ve_ues of these 





- factors, hoevever, are rez cumulative. 
-In order te have more-reliable prog- 


nostic values based on clinical data, we 
determinee seven sets cf three clinical 
factors eath. Using & step-by-step 
method, w- calculated the mortalities 
in differen’ groups of pazents having 
in commore one of the factors, then 
two, and fiaally, three faetors. In each 
group the — test was used to compare 
fatal and aonfatal cases The combi- 
nation of ‘the different factors shown 


< in Table 9 was based on te highest x * 
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values. Table 9 shows the expected 
mortality when a choroidal or ciliary 
body melanoma is evaluated clinically 
and after histopathological examina- 
tion of the tumor. 

Although the cell type influences 
the final outcome of the melanomas, 
the mortality from metastasis can still 
be predicted before enucleation, the 
rate being the one based on the clin- 
ical data. The range is given by the 
rates based on both clinical data and 
cell type, spindle cell tumors having a 
better prognosis than the mixed or 
epithelioid ones (Table 9). 

We divided the tumors into two 
categories: small if the largest diam- 
eter was 10 mm or less and large if the 
largest diameter exceeded 10 mm. 
Small tumors have a relatively good 
prognosis. The expected mortality 
from metastasis is only 5% if the 
patient is younger than 60 years of 
age and 14% if the patient is 60 years 
of age or older. Highly pigmented 
tumors that have a ruptured Bruch 
membrane are the exception in this 
category, the expected mortality 
being 35%. In our series we have eight 
such cases, which represent only 6% of 
the small tumors. 

The prognosis of large tumors that 
do not have a ruptured Bruch mem- 
brane is dependent on the location of 
their anterior border. If the anterior 
border is posterior to the equator, the 
expected mortality is 17%. If the ante- 
rior border is anterior to the equator, 
the expected mortality is 47%. The 
prognosis of large tumors that have a 
ruptured Bruch membrane is depen- 
dent on their pigmentation. If the 
tumor is amelanotic, the expected 
mortality is 35%, but if the tumor is 
lightly or highly pigmented, the 
expected mortality is 78%. 

It is important to note that these 
prognostic values are based on the 
fact that any eye harboring a chor- 
oidal or ciliary body melanoma is 
enucleated as soon as possible. 

In conclusion, the largest tumor 
diameter is the single most important 
clinical and pathological prognostic 
factor. Figures 10 and 11 compare the 
actuarial survival rates (all deaths) of 
choroidal and ciliary body melanomas 
according to the largest tumor diam- 
eter with the normal population of less 


Choroidal and Ciliary Body Melanomas—Snrammas & Blodi. <69 







































than 60 years of age and of 60 years of: 
age and older. 

Choroidal and ciliary body melas: 
nomas are pctentially malignant. 
They all start as small tumors, but 
some have a greater tendency to grow. - 
After confirmatica of the diagnosis 
by fluorescein angiography, echogra- 
phy, and “P tesz (when indicated), 
some physicians watch small tumors. 
and treat them ory after an increase 
in size kas been documented. This 
delay in treatment might shift the 
prognosis from a selatively good one, 
almost i€entical te that in the normal | 
populatien, to a poor one (Fig 10-ank 
11). Therefore, early treatment o 
small tumors seers indicated. — 
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There is clearly only one 
choice for ophthalmic 
surgery today —DEXON 
suture-Green. DEXON 
eliminates nearly all the 
problems encountered with 
other sutures such as 

x catgut silk, and nylon. 

Tissue reaction is mini- 
mal. Compared to catgut, 
there is less granuloma 
formation’ and less 
inflammation.'* Patients are 
more comfortable,’ feel 
less scratchy.* DEXON 
is stronger than catgut, 
too.’** It absorbs uni- 
formly and predictably,'* 
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The clear choice... 4 
DEXON’ polyglycolic acid suture. 





allowing healing to pro- 
gress uneventfully.”’ 

The absorbability of 
DEXON also eliminates 
some of the problems with 
nonabsorbables—such as 
postop trauma due to 
suture removal” suture 
leaks, and late suture 
extrusion or foreign body 
reaction.’ 

DEXON is easy to 
handle*'’ and has excellent 
knot security.** And its 
visibility is greatly enhanced 
by the green color? 

Available in green or 
beige on a full range of fine 
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American Cyanamid Company 
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DAVIS+GECK ophthalmic 
needles, DEXON, the first 
synthetic absorbable suture 
for the eye, has already 
been proven extensively in 
cataract, strabismus, and 
oculoplastic surgery. ` 
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The smog-filled city....the pollen-laden country. 





Sights for sore eyes. 


It's a matter of need. For eyes exposed 
to too much smoggy city air, maybe all your 
patients need is a good decongestant. You 
can't prescribe a better one than Albalon* 
(naphazoline HCI). 

Albalon works fast to clear painful ‘“blood- 
shot’ eyes. Plus, its vasoconstriction activity 
lasts and lasts; for three hours or more with 
just one application — even with repeated insult 
And the soothing Liquifilm® vehicle helps pre- 
vent corneal drying while it prolongs drug con- 
tact time. With “Rx only” status, Albalon is the 


Albalon (naphazoline HCl) 


The rapid, long-lasting decongestant. 
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ophthalmologists’ decongestant. 

But Albalon isn't adequate therapy when 
you need mild anti-inflammatory activity. Pollen- 
inspired conditions like allergic conjunctivitis t 
are beyond the control of decongestants. HMS* 
(medrysone) provides the mild anti-inflammatory 
potency you need, but without compromising 
safety. (HMS has less tendency than does dexa- 
methasone to raise IOP. It’s the only ocular 
steroid approved for epinephrine sensitivity in 
your glaucoma patients.) 


HMS (medrysone) 


The mild, safer steroid. ‘ 


Choose the one that fits the need. 


Albalon® (naphazoline HC!) 0.1% Liquifilm® sterile ophthalmic solution 

CONTRAINDICATIONS Hypersensitivity to a component of this medication Narrow-angle glaucoma: infants 
and children. WARNINGS A severe hypertensive crisis may ensue in patients under MAO inhibitor medication 
from use of a sympathomimetic drug. CNS depression leading to coma and marked reduction in body tem- 
perature may occur in children, especially infants. PRECAUTIONS Use only with caution in the preseace of 
hypertension, cardiac irregularities, hyperglycemia (diabetes), hyperthyroidism, and when other medications 
are being used. ADVERSE REACTIONS Pupillary dilation with increase in intraocular pressure, systemic 
effects due to absorption (hypertension, cardiac irregularities, hyperglycemia). Drowsiness may be exper 
enced in some patients. Coma may occur in young children. DOSAGE AND ADMINISTRATION One to two 
drops every three to four hours. 


HMS” (medrysone) Liquifilm® sterile ophthalmic suspension 

CONTRAINDICATIONS HMS (medrysone) is contraindicated in the following conditions: Acute supe*ficia! 
herpes simplex, Viral diseases of the conjunctiva and cornea. Ocular tuberculosis. Fungal diseases ef the 
eye. Hypersensitivity to any of the components of the drug. WARNINGS 1. Acute purulent untreated infec- 
tions of the eye may be masked, enhanced or activated by the presence of steroid medication. 2. Carneal 
of scleral perforation occasionally has been reported with prolonged use of topical steroids. In high desage 
they have been associated with corneal thinning. 3. Prolonged use of topical steroids may inctease-intra- 
ocular pressure, with possible resultant glaucoma, damage to the optic nerve, and defects in visual acuity 
and fields of vision. However, data from 2 uncontrolled studies*-2 indicate that in patients with increasec 


intraocular pressure and in those susceptible to a rise in intraocular pressure upon application of topical 
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examined periodically. In persistent corneal ulceration where a steroid has been used, or is in use, fungal 
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on instillation. DOSAGE AND ADMINISTRATION One drop instilled in the conjunctival sac up to every four 
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Pseudovitelliform Macular Degeneration 


Gerald A. Fishman, MD; Susan Trimble, MD; 
Maurice F. Rabb, MD; Marlene Fishman, OP 


è Three patients with vitelliform-like 
macular lesions had normal electro- 
oculogram (EOG) light-pesk /dark-trough 
ratios, unlike typical cases of vitelliform 
dystrophy (Best macular dystrophy). 
Leakage of fluorescein dye from peri- 
foveal capillaries implicated an increased 
permeability of these vessels as the 
probable cause for the  vitelliform- 
appearing lesions. All patients with vitelli- 
form lesions demonstrating normal EOG 
ratios should have an evaluation by fluo- 
rescein angiography to rule out a diag- 
nosis of what we prefer to call pseudovi- 
telliform macular degeneration. 

(Arch Ophthalmol 95:73-76, 1977) 


raditional descriptions of vitelli- 

form, Best macular dystrophy 
include bilateral lesions within the 
maculas that resemble eggs sunny- 
side-up and markedly abnormal elec- 
tro-oculograms (EOG). The yolk-like 
lesion frequently develops a “scram- 
bled egg” appearance in the macula as 
the contents of the lesion become less 
homogeneous and more fragmented. 
With time, the lesions may resorb and 
later reform, or they may “rupture,” 
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stimulating a reparative process with- 
in the retina that leads to a hyper- 
trophic sear. Visual acuity, most often 
only minimally abnormal in the early 
stages, progressively diminishes with 
disruption of the egg-like lesion and 
formation of the hypertrophic scar. 
Abnormal EOG light-peak/dark- 
trough ratios in patients with vitelli- 
form dystrophy have been emphasized 
previously by several authors," al- 
though Birndorf and Dawsen' re- 
ported normal EOG findings in a 48- 
year-old man with bilateral egg-like 
macular lesions. We investigated the 
cases of three patients with vitelli- 


form macular lesions, all of whom had 
normal EOG recerdings. All patients 
additionaly showed various degrees 
of leakage from perifoveal retinal 
capillaries on fluorescein angiogra- 
phy. This increased capillary permea- 
bility is not a feature of Best macular 
dystrophy.** Normal EOG ratios and 
leakage from ret-nal capillaries in the 
presence of a vitelliform macular 
lesion are characteristic of a disorder 
we have called pseudovitelliform mac- 
ular degeneration. 


REPOR™ OF CASES 


Case 1.—A 45-year-old white woman was 


Fig 1.—Case 1. Left, Early-stage fluorescein angiogram of signt eye. Note subtle 
increased permeability of perifoveal capillaries (arrows}. Localizec hyperfluorescence 
corresponds to punctate lesion noted on color print. Rignt, Late stage showing leakage 
of fluorescein dye (arrows). 
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Fig 2.—Case 1. Left, Early stage, left eye. Note aberrant capillary bridging foveal avascular zone. 
Hyperfluorescent lesion inferotemporal to left macula corresponds to smaller lesion in Fig 1, center. 
Center, Intermediate stage, showing subtle leakage from perifoveal capillaries (arrow). Right, Late stage 


showing more evident leakage from retina! capillaries (arrows) 





Fig 3.—Case 2. Left, Early-stage angio- 
gram of right eye showing leakage from 
perifoveal capillaries (arrows). Hyperfluo- 
rescent lesion superotemporal to macula 
is associated with defect of retinal pigment 
epithelium not visible in Fig 5, left. Right, 
Late stage, further emphasizing leakage 
from retinal capillaries (arrows). 


Fig 4.—Case 2. Left, Early-stage angio- 
gram from left eye showing leakage from 
retinal perifoveal capillaries (arrows). 
Right, Late stage, emphasizing both 
leakage and pooling of dye within cystic 
spaces presumably in the outer plexiform 
layer (arrows). 


Fig 5.—Case 3. Left, Early-stage angio- 
gram from right eye showing leakage from 
perifoveal capillaries (arrows). Right, Late 
stage, showing extensive leakage and 
pooling of dye. 
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Fig 1.—Case 1. Top, Vitellitorm lesion in 
right macuia. Note small punctate lesion 
approximately 1% disc diameters supero- 
nasal to macula. Bottom, Witelliform lesion 
of left macula. Smaller lesian 1 disc diam- 
eter inferctemporal to macula is also 
depicted. 


first seen in January 1971 by one of us 
Best 
corrected vision was 20/25 ia the right eye 
and 20/20 in the left eye Findings on 
fundus examination were recorded as 
normal. Intraocular pressure by applana- 
tion tonometry was 20 mm Hg in the right 
and 25 mm Hg in the left eve. The central 
field with a 2/1,000 white test target was 
normal. 

The patient was next seen in November 
1971 complaining of blurred vision of three 
moths, duration. Best corrected acuity 
was 20/30 in the right eye with an 0.75- 
diopter spherical lens (Dsph) + 0.25-diop- 
ter eylindrizal lens (Deyl) x 165° and 20/25 
in the lefi eye with a 40.75 Dsph. A 
fundus examination revealed bilateral vi- 
telliform lesions of apprcximately one- 
third disc diameter (Coler Fig 1). Addi- 
tional smal! yellow lesions were seen in the 
perimaculer area of both eyes. The lesions 
were not elevated. Repeazed visual-field 
testing showed a small relative central 
scotoma in each eye. Th2 patient was 
observed at four- to six-month intervals 
and found to have essential y no change in 
the size of the lesions or acuity; however, 
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Fig 2.—Case 1. Right macula four years 
after Fig 1. Note marked decrease in 
size. 





Fig 3.—Case 2. Top, Vitelliform lesion of 
right macula. Blur spot above macula is 


artifact. Bottom, Similar lesion of left 


macula. 


by February 1974, vision in her left eye had 
decreased to 20/30. The patient was 
referred for an EOG to rule out a possible 
Best macular dystrophy. Her EOG light- 
peak/dark-trough ratios of 1.85 and 1.82 in 
the right and left eyes, respectively, were 
normal. An electroretinogram (ERG) was 
also normal. 

In November 1974, the lesion in the right 
macula had decreased to approximately 
half its previous size while the lesion in the 
left eye remained unchanged. Vision had 








Fig 4.—Case 3. Top, Vitelliform lesion of 
right macula. Bottom, Left eye showing 
similar vitelliform leson. 


not changed in either eye. In January 1975 
vision had decreased to 20/40 in the right 
and 20/50 in the lft. Color vision testing 
showed a bilateral blue defect on the 
Farnswor-h-Munsell 100-hue test. Her per- 
formance on the Nazel anomaloscope was 
normal. The lesion in the right eye had 
further decreased n size from the previous 
examination (Colar Fig 2); the vitelliform 
lesion in the left eve remained unchanged. 
A fluorescein angingram demonstrated 
leakage from perifoveal retinal capillaries 
in both eyes (Fig 1 and 2). Findings on slit- 
lamp examination of the cornea, anterior 
chamber, iris, lens and vitreous were 
normal. There was mo evidence of periph- 
eral uveitis. The pupils reacted normally to 
both direet and corsensual light stimuli. 
The patient had always been in excellent 
health. 

Case 2.—A 47-year-old man, brother of 
the patient in case 1, had a three-month 
history o= bilateral, slow visual loss. Best 
corrected vision was 20/50 in the right eye 
with a +1.50 Dsph and 20/40 in the left 
with a +1.25 Dsph Findings of external 
and motility examirations were normal. A 
slit-lamp examinetian of the cornea, ante- 
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Fig 6.—Case 3. Fluorescein angiogram of 
left eye showing leakage and pooling of 
dye similar to right eye (Fig 9). 


rior chamber, and lens did not show any 
abnormalities. Both pupils reacted normal- 
ly to both direct and consensual light stim- 
uli. Intraocular pressures were 13 mm Hg 
and 12 mm Hg in the right.and left eyes, 
respectively. The fundus showed bilateral 
vitelliform, Best-like macular lesions of 
approximately one-fourth disc diameter 
(Color Fig 3). Retinal vessels and optic 
dises were normal. We also noted a nasal 
peripapillary pigment epithelial hyperpla- 
sia in the right eye. Fluorescein angiog- 
raphy showed leakage from perifoveal 
retinal capillaries in both eyes, which 
demonstrated a cystoid macular edema 
pattern in the later angiographic stages 
(Fig 3 and 4). Bilateral central visual field 
testing with a 2/1,000 white test target did 
not detect a central scotoma. The patient 
manifested a bilateral blue color defect on 
the Farnsworth-Munsell 100-hue test. His 
EOG light-peak/dark-trough ratios of 2.85 
and 2.72 in the right and left eyes, respec- 
tively, were normal. 

Two sisters of the first two patients, 
aged 44 and 41, were unavailable for exam- 
ination. They reportedly had normal vision. 
Similarly the patients’ parents were 
unavailable for evaluation, although they 
were alleged to have “good” vision. There 


76 = Arch Ophthalmol—Vol 95, Jan 1977 


was no history of parental consanguinity. 

Case 3.—A 72-year-old man complained 
of a gradual bilateral decrease in vision of 
approximately four years’ duration. His 
visual acuity was correctable to 20/100 
with +3.00 Dsph in the right and 20/200 
with +2.50 Dsph in the left. Findings on 
slit-lamp examination of the cornea, ante- 
rior chamber, iris, and lens were normal. 
The patient had 1+ cortical lens opacities 
in both eyes. The intraocular pressure was 
17 mm Hg ir both eyes. External and 
motility examimations revealed no abnor- 
malities. Both pupils reacted normally to 
both direct and consensual light stimuli. On 
fundus examination, bilateral vitelliform- 
like macular lesions were evident (Color 
Fig 4). The lesions measured approxi- 
mately one-hal? to three-fourths dise diam- 
eter. The optic disc and retinal vessels were 
normal. Fluorescein angiography demon- 
strated leakage from perifoveal retinal 
capillaries of both eyes (Fig 5 and 6). An 
EOG showed values of 1.86 and 2.08 in the 
right and left eyes, respectively. Because 
of poor cooperation, visual fields and color 
vision testing were impossible. The patient 
was unaware of other family members 
having a similar problem. 


COMMENT 


Our findings demonstrate the phe- 
notypic overlap between dominantly 
inherited vitelliform macular dystro- 
phy and another macular disease with 
similar expressivity. All patients, par- 
ticularly those beyond age 40, showing 
vitelliform lesions and manifesting 
normal EOG ratios should be sus- 
pected of having pseudovitelliform 
macular degeneration. Leakage from 
perifoveal and other macular capil- 
laries is characteristic and appears 
responsible for the pseudovitelliform 
lesions. The ophthalmoscopic changes 
noted in case 1 suggest that the 
fundus picture may result from an 
equilibrium established between a 
chronic leakage, probably varying in 


degree over different periods, and ar 
active attempt at resorption of ac- 
cumulating serum, protein, and lipid- 
appearing material. Although a men- 
delian pattern could not be estab- 
lished, a genetic predisposition to 
develop these macular changes is 
suggested by their occurrence in two 
siblings. 

Although more patients must be 
followed up, patients with pseudovi- 
telliform macular degeneration would 
appear to have a poor prognosis for 
retention of good central acuity. This 
observation alone warrants a distinc- 
tion between this disease and Best 
macular dystrophy in which patients 
with egg-yolk lesions most often show 
normal or near-normal acuity and 
have a potential for good vision for 
many years. 
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Typical of today’s 
versatile young woman, 
Barbara Ann Cochran 
requires more than a 
refraction prescription 
to satisfy her vision 
needs. Who she is and 
what she does are 
fundamental to her total 
vision care. 


Barbara Ann, for 
example, besides being 
a professional skier, is 
also a home economics 
major at the University 
of Vermont and plays 
halfback on the 
women’ s soccer team. 


She needs accurate 
vision for split-second 
judgment on the turns of 
a downhill course, easy- 
to-wear eye correction 
able to withstand the 
jostles of the soccer 
field, comfortable vision 
for long days of classes 
and study, and clear 
vision to evaluate 
fabrics or foods. Equally 
important to her is the 
natural look so popular 
with today’s young 
women. 


SOFLENS® (polymacon) 
Contact Lens is the 
vision care for Barbara 
Amn Cochran... it lets her 
look the way she lives. 


Each of your patients 
is a distinct individual 
with a special and 
personal life-style. When 
you prescribe vision 
correction, your patient’s 
way of life may be an 





important part of your 
overall professional 
evaluation. Consider 
the total person in your 
professional approach 
to vision care. 
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She’s Barbara Ann Cochran, 
Olympic gold medal skier, 
and she wears 

SOFLENS Contact Lenses. 


(polymacon) 








soflens: 
(polymacon) 


CONTACT LENS 





VISION CORRECTION USE 


DESCRIPTION: The SOFLENS” (polymacon) Contact Lens is a hemsssherical flexible shell which covers 
the cornea and may cover a portion of the adjacent sclera. It conssts cf 61 4% poly (2-hydroxyethyl 
methacrylate) and 38.6% water by weight when immersed in normal saline The material has a refractive 
index of 1.43 and the lens has a visible light transmittance of more than 97% 


ACTIONS: In its hydrated state a SOFLENS* (polymacon) Contact Lens:s soft and pliable. When placed on 
the human cornea, the hydrated SOFLENS* (polymacon) Contact Lens acts as a refracting medium to 
compensate spherical ametropias. 


INDICATIONS: SOFLENS” (polymacon) Contact Lenses are indicated for vision correction use in persons 
with non-diseased eyes and in aphakia 


CONTRAINDICATIONS: SOFLENS” (polymacon) Contact Lenses are contraindicated in the presence of 
any active untreated infection or abnormality of the anterior segment of the eye with the exception of 
ametropia and aphakia 


WARNINGS: Abrasions and Infections —If a lens becomes less comfortable than it was when first placed on 
the wearer's cornea, the lens should be removed immediately and the wearer's eye and the lens examined 
for the possible presence of a foreign body. If any eye abrasion, ulceration, irritation or infection is present, 
or any abnormal eye condition is observed concurrent with lens wear. the lens should be removed 
immediately and a physician consulted 

Infectious corneal ulcers have been reported, usually associsted with failure to follow the 
recommended procedures for care of the lenses. 


Aphakic Patients—Aphakic patients should not be fitted with SOFLENS” {polymacon) Contact Lenses 
during the postoperative period until, in the opinion of the Surgeon, theeye nas healed completely 


Lens Sanitation and Handling—Persons who require only vision correetion and who would not, or could 
not, adhere to the recommended daily sanitary care of SOFLENS” (polymacan) Contact Lenses or who are 
unable to place and remove the lenses should not be provided with them. Failure to follow handling and 
Sanitation instructions could lead to serious eye infections which might result in corneal ulcers. 

Malfunction and rusting of the metal interior of the Aseptor® —Patient Unit as well as discoloration and 
cracking of the lens case has been reported after varying periods of use If such occurs, appropriate 
replacement is indicated to avoid interference with the disinfection proeedure. 


Medicants and Eye Drops—When the lenses are used by persons requiring only vision correction no 
ophthalmic solutions or medicants, including conventional contact lens solutions and eye drops, should be 
used by SOFLENS* (polymacon) Contact Lens wearers prior to placement, or while the lens is in place, on 
the eye. Also, no solutions, including conventional contact lens solutionsather than normal saline, and the 
solution made from the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets are to be used on a 
SOFLENS® (polymacon) Contact Lens when the lens is off the eye 


Wearing Restrictions—SOFLENS* (polymacon) Contact Lenses when used only for vision correc 
tion should be removed before sleeping or swimming and in the presenee of noxious and irritating vapors. 
Safety in pregnancy has not been substantiated. Insufficient lacrimal secretions or hypoesthesia may be 
restricting factors to the wearing of soft contact lenses. 


PRECAUTIONS: Storage-SOFLENS* (polymacon) Contact Lenses mustibe stored ONLY in normal saline 
solution. If left exposed to air, the lenses will dehydrate, become brittle, and break readily. If a lens 
dehydrates, it should be resoaked in normal saline solution until it returns to its soft, pliable state which 
may take as long as forty minutes. 

Fresh normal saline must be prepared daily for cleaning and storing the leases. The carrying case must 
be emptied and refilled with fresh normal saline solution just before disinfecting the lenses. 

The one ounce squeeze bottle is intended for preparation of normatsaline only. As this saline is not 
aseptic, it should not be used to clean a lens that is to be replaced immesiatety on the eye, nor should this 
solution ever be placed in the eye. If the patient wishes to remove a lens clean it, or wet it and replace it 
on the eye, the solution in the carrying case should be used, as it will hawe been disinfected 


Hygiene—Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before handling the 
lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since eye irritation may 
result. If hair spray is used while the lenses are being worn, the eyes must be kept closed until the hair 
spray has settled. 


Handling—A SOFLENS* (polymacon) Contact Lens may be damaged dy nicking or tearing if care is not 
exercised during placement on or removal from the eye, replacing or removing it from the carrying case or 
in the cleaning process. Lenses must be placed very carefully in the carrying case to avoid damaging the 
edges of the lenses. 


Disintecting—Fresh normal saline must be prepared daily. After removal fram the eye, the SOFLENS* 
(polymacon) Contact Lens must be irrigated with saline and rubbed gentiy to move mucus and film from 
the lens’ surface. The carrying case must be emptied and refilled with tesh normal saline solution just 
before disinfecting the lenses 

The causes and nature of deposits formed on the surfaces of some lenses have not been completely 
evaluated. However, some coatings are known to be proteinaceous anc others may be oily or greasy film 
from extraneous agents, such as hair spray or other cosmetics, or from the patient's own lacrimal 
secretions. Many wearers experience little or no difficulty with such deposits. However, occasionally a 
wearer, who tends to secrete unusually large amounts of mucus in the lacrimal fluid, may experience a 
build-up of these deposits within a relatively few weeks, despite adequate cleaning measures. If surface 
accumulations of non-removable materials persist, professional care shouid be obtained promptly. 

Deposits, characterized as medium or heavy, were found on 17 5 percent ofa population of lenses worn 
an average of 11.2 months, including lenses worn as long as thirty months, The occurrence of these 
deposits appeared to increase with the duration of lens use. These medium or heavy deposits, when they 
do exist, can be detected by means of a slit lamp biomicroscope examination. Light deposits, unrelated to 
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length of lens use and of no apparent clinical significance, were observed on approximately one-half of the 
lenses studied. 

The SOFLENS” Carrying Case should be washed at least once a week with hot water and then rinsed 
thoroughly with distilled water. Soap or other cleaners should never be used to clean the carrying case 

In order to remove protein deposits which may form on the lenses, wearers should use the SOFLENS™™ 
Enzymatic Contact Lens Cleaning Tablets according to the directions for use which accompany the tablets. 
To prevent the formation of the protein deposits, patients should use the SOFLENS™ Enzymatic Contact 
Lens Cleaning Tablets once a week or as directed by the practitioner. 

Disinfecting with the SOFLENS* Aseptor® —Patient Unit is necessary to kill microorganisms, 

If a SOFLENS® Aseptor® is not available, the lenses may be disinfected by boiling them in their 
Carrying case in a pan of water for 15 minutes. When this boiling method of disinfection is used, the lenses 
can be damaged if the boiling water is allowed to completely evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent leakage of the saline from 
the case and subsequent dehydration of the lenses. 


Fluorescein—Never use fluorescein while the patient is wearing the lenses because the lenses will become 
discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline solution and wait at 
least one hour before replacing the lenses. Earlier replacement may cause the lenses to absorb residual 
fluorescein 


ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS* (polymacon) 
Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of the lens will 
relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearing a hypotonic lens. 
If a lens adheres for any reason, apply normal saline and wait until the lens moves freely before removing 
it 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbows, halos 
around lights, or foggy vision, may occur in less than 5% of SOFLENS® (polymacon) Contact Lens wearers. 
If these symptoms occur, the lenses should be removed and professional consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these symptoms occur, 
the patient should be examined to determine their cause 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in the Spokane, 
Washington area. As yet, the cause is unknown and the phenomenon has not been found elsewhere. The 
wearers report no subjective symptoms and there is no detectable effect on their visual acuity. There have 
been approximately 29 cases, and in 10 of these patients the blue haze has cleared or is in various stages 
of regression. 

Neovascularization of the cornea has been observed in some aphakic patients fitted with the 
SOFLENS* (polymacon) Contact Lens, which may require discontinuation of the lens, Medical 
Consultation should be obtained in such an instance. 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of lens 
replacements and the reasons for those replacements. These studies show that during the first four 
months of wear, approximately one quarter of the lenses initially dispensed are replaced; the principal 
reason for these replacements is lens damage. Lenses are more apt to be damaged while new wearers are 
learning the prescribed handling and care techniques. After the initial four months of wear, the average 
lens replacement rate has been found to be approximately one lens per wearer per year. Lens loss, damage 
and surface deposits were the major causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply to 
SOFLENS* (polymacon) Contact Lenses. For a detailed description of the fitting technique, refer to the 
SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, N.Y. 14602. 

When the lenses are used only for vision correction, there may be a tendency for the patient to overwear 
the lenses initially, Therefore, the importance of adhering to the following initial daily wearing schedule 
should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
1 3 1 3 1 3 
2 3 1 3 1 3 
3 4 1 4 1 4 
4 4 1 4 1 4 
5 6 1 6 1 4 
6 6 1 6 1 4 
7 8 1 8 
8 8 1 8 
9 8 1 8 
10 10 1 balance of the waking hours® 
11 12 1 balance of the waking hours® 
12 14 1 balance of the waking hours* 


*Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer must be supplied with a lens care kit and 
must fully understand all lens care and handling instructions. As with any contact lens, regular recall visits 
are necessary to assure corneal health and wearer compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline solution. The 
glass vial is marked with the manufacturing lot number of the lens and the dioptric power (black for plus 
power lenses; red for minus; gold for plano). 
Caution: Federal Law Prohibits Dispensing Without a Prescription. 

The SOFLENS” Care Kit is available for lens disinfecting, cleaning, and storage, consisting of the 
following: 


LENSGARDT Carrying Case Cat. #140307 
SOFLENS* Aseptor* Patient Unit Cat. #140302 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets Cat. #140310 
SOFLENS* Squeeze Bottle Cat. 4140304 
SOFLENS” Salt Tablets Cat. #140305 


SOFLENS” Patient Instruction Book Cat. #140300-100 


SOFLENS Enzymatic Contact Lens Cleaning Tablets are also supplied in refill 
packages of: 


24 Tablets Cat. #140395 
48 Tablets Cat. 140396 FEBRUARY 1976 
BAUSCH & LOMB 


SOFLENS DIVISION 
Rochester. N.Y.14602 











nomena involves breaks 
met membrane that allow the passage 


Thermokeratoplasty in the Treatment 
of Persistent Corneal Hydrops 





James V, Aeuavella, MD; Jorge N. Buxton, MD; Edward L. Shaw, MD 


+ Thermoxeratoplasty (TIP) was used 
to treat siz cases of chronic corneal 
hydrops previously refractory to tradi- 
tional therapy. in all instances TKP 
resulted in a clearing of fhe hydrops 
within three. weeks. in four cases the 
resultant comfort and clarity preciuded 
the necessity for transplartetion, while in 
the remairiing two cases: subsequent 
penetratingkeratoplasty was asuccessfully 
performed. . 

Thermokeratoplasty is advocated in 
chronic hydrops refractive to standard 


therapy, in acute hydrops to accelerate 
“recovery, ir recurrent hydross to assist in 


healing of breaks in Descemet membrane, 
thus preventing recurrences, in cases 
with extensive hydrops to deturgesce the 
peripheral cornea prior to transplantation, 
and as definitive therapy in cases where 
transplantation is contraindicated. 

(Arch Ophthalmol 95:83-23, 1977) 


with keratoconus. has been 
termed acate hydrops or acute kerato- 
conus. The mechanism ef this phe- 
in the Desce- 


ge corneal edema in a patient 





of aqueous humor inte the posterior 
stroma with subsequent edema and 
loss of transparency. Tke elastic-like 
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Descemet membrane may be seen to 
curl upon itself with a resultant “roll 
of scroll” deformity that precludes the 
end-to-end reattachment with the dis- 
tal portion of the broken membrane. 
If the endothelium is able to bridge 
the gap, a new PAS-positive mem- 
brane can be secreted to plug the 
defect.’ 

The present communication reports 
the effective use of thermokerato- 
plasty (TKP) in six cases of persistent 
corneal hydrops associated with kera- 
toconus. 


MATERIALS AND METHODS 


Treatment was performed on six pa- 
tients with hydrops that had not responded 
to conventional therapy over a period of 
several months. Thermokeratoplasty was 
applied in a routine manner. 

A detailed description of the TKP proce- 
dure may be found in previous publica- 
tions.’ During the present study, a 3-mm 
diameter thermokeratophore was used at a 
temperature setting of 100 C (for cases 1, 2 
and 3), and 110 C (for cases 4. 5 and 6). 
Contact of the probe tip to the cornea was 
in the form of l-second pulses of heat, 
requiring in some cases from 3 to 8 appli- 
cations (cases 1, 2 and 3) and up to 18 
applications (cases 4, 5 and 6). The end 
point was the observed slit lamp ap- 
pearance of Deseemet folds and a flatten- 
ing of the corneal curvature. 

Following TKP, mydriatics were in- 
stilled and a pressure patch applied. In 
cases 4, 5 and 6 a hydrophilic bandage lens 
was inserted. Mild discomfort was treated 
with oral analgesies. Patients were exam- 
ined daily for several days until epithelial 
healing was noted and then weekly until 
resolution of the edema had occurred. The 









need for subsequent keratoplasty was 
established on an individual basis.. 

In order to prevent confusion, for the | 
purposes cf this study, the authors have- 
been guided by tae following terminol- 
ogy- i ae 

Recurrent Hydrogs: a-subsequent episode 
of acute corneal edema following. the. 
substantial or complete resolution of a- 
previous episode. 

Chronic Hydrope 4 single episode of 
hydrops whose deretion is six to eigh 
weeks or langer. 

Acute Hydrops: am episode of acut 
edema thet heals. spontaneously or with: 
treatment. within six. to. eight weeks 
Chronic Eydrops is used to describe `a- 
prolongation of ths acute attack, 


RESULTS 


The results im the six cases are 
summarized in the Table. In all cases 
the hydrops reseived within. three- 
weeks fellowing TKP. fe 

In case 1 (Fig 13 the edema deared: 
in two weeks (Fig 2), although preex-. 
isting optic atrophy precluded any 
improvement in visual acuity. In case - 
2 (Fig 3) a 4mm area of central | 
hydrops was resolved with the produc-._ 
tion of a thin sear (Fig: 4). 

In case 3 (Fig:5) TKP resulted in the 
sealing ef a large tar in the Descemet 
membrane with resolution of edema 
and return of acuity to.20/25 OS (Fig 
6). Case 4 also demonstrated a large 
tear in. Descernet membrane, «which 
sealed with reduction of edema. Sub- 
sequent penetrating keratoplasty was 
successful and resulted in a full — 
corrected acuity af 20/40 OD. 

In case 5 che area of hydrops 


ThermokeratoplastyAquavella etal . 81 , 


Duration 
Case Age, yr/Sex and 
No. Extent 


Descement 


Visible Time of 
Resolution Breaks 


Breaks Following TKP Sealed 





3 mo 
4mm 
central 
5 mo 
central 
11 mo 
6mm 
central 
8 mo 
Total 





Descement 


+ Final 


Appearance Disposition 





Yes 2 wk Yes 


No further 
therapy 


No edema, 
clear 





No edema, Successful 
thin scar graft 





Thickened, Successful 


clear graft 


periphery 





Yes 
Filtering 


Thin, 
preexisting 
scar 


20/25 
spectacles 





3 mo 
Total 


Yes 


Noticeable reduc- Successful 
tion of edema, graft 
scar 





1 mo 
Inferior half 
of cornea 








No edema Contact 
lens 


20/40 





2% mo 
4mm 
central 


Fig 1.—Chronic hydrops unresponsive to traditional therapy. 


included the inferior half of the 
cornea. Two tears in the Descemet 
membrane were closed by the TKP. 
Subsequent reduction in edema pro- 
vided 20/40 OS acuity corrected with a 
contact lens. 

Case 6 was also characterized by 
rapid resolution of edema but preex- 
isting central scarring precluded no- 
ticeable improvement in acuity, and 
penetrating keratoplasty will be nec- 
essary. 


COMMENT 


Wolter et al' in 1967 presented a 
case of a 20-year-old man with kerato- 
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TKP. 


conus who had sustained three epi- 
sodes of acute hydrops, each asso- 
ciated with separate rupture of the 
Descemet membrane. These episodes 
occurred over a two-year period, final- 
ly ending in severe central corneal 
scarring necessitating keratoplasty. 
Histologic examination of the button 
removed at surgery revealed three 
separate areas of Descemet mem- 
brane rupture, which corresponded to 
the clinical pieture. The thickest 
regenerated membrane corresponded 
to the oldest break, while the newest 
rupture was noted to have the thin- 
nest newly formed membrane and the 





No edema, Awaiting 
preexisting graft 
scar 








Fig 2.—Same case as in Fig 1. Appearance two weeks following 


flattest edges of original Descemet 
membrane. There were few pathologic 
changes noted in the anterior portion 
of the cornea. 

Examination of a corneal button 
excised in our case 2 reveals similar 
changes. There is a large central gap 
in the Descemet membrane with 
curling of the broken edges of the 
membrane and some fibrous prolifer- 
ation within the gap. A thin layer of 
new Descemet membrane bridges the 
gap. The underlying endothelial cells 
are noticeably attenuated. The ante- 
rior portion of the button demon- 
strates changes consistent with the 
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Fig 3.—Chronic hydrops in 25-year-old patient with mongolism 


(Down syndrome). 





Fig 5.—Chronic hydrops. Mote central area of active filtration 
corresponding to large break in Descemet membrane. 


thermokeratophore application, irreg- 
ular thinning of thé epithelium with 
edema of the basal cels associated 
with a loss of the Bowmen membrane, 
and a thin central stroma. 

In 1948° Rados described the asso- 
ciation of keratoconus aad mongolism 
(Down syndrome). The accepted inci- 
dence of keratoconus ia mongoloids 
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scarring. 


varies between approximately 5% and 
8%. Cullen reported 17 cases of blind- 
ness in mongoloids, five of which were 
due directly to acute hydrops.” Slusher 
et al’ reported eight cases of acute 
corneal hydrops in mongoloids. These 
patients obviously were severely re- 
tarded and represented difficulties in 
management. In one instance, six 





Fig 4.—Same case as in Fig 3 showing resolution of edema with 





Fig 6.—Same case as in Fig 5. Final appearance of eye with a 
corrected acuity of 20/25. Thermokerataplasty resulted in sealing 
Descemet break. Secondary el2vated intraocular pressure was 
controlled with trabeculectomy. Note presence of iridectomy. 


months were required before the reso- 
lution cf the edema. Five patients 
underwent subsequent keratoplasty 
following resolution of the edema. 
Because of the severe mental retar- 
dation found n such patients, the 
increased sensery deprivation caused 
by acute corneal clouding must be 
vigorously treated. However, in many 
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instances the severity of hydrops 
precludes a safe penetrating kerato- 
"plasty. It is in this patient population 
that a trial with TKP may have its 
-< greatest indication. 
< The use of TKP in the treatment of 
_ keratoconus is based on the property 
<< of collagen to shrink when proper 
hydrothermal temperature is reached. 
This shrinkage causes a flattening in 
the corneal curvature and increase in 
corneal thickness. Clinically, it is not 
unusual for the post-TKP patient to 
‘have small vertical folds in the Desce- 
met membrane along with a slight 
thickening of the cornea. Shrinkage 
has been observed in a multidirec- 
tional plane rather than in only one 
dimension and was found effective in 
sealing small, full-thickness puncture 
<- wounds in rabbits. It is the authors’ 
_ belief that this same shrinkage of the 
deeper layers of corneal stroma 
results in a reapproximation of Desce- 
<: met membrane, allowing for the endo- 
~ thelium to cover the break and seal the 
“leak with a newly formed Descemet 
~~ membrane. 

The subsequent scarring in the area 
of former edema can produce flatten- 
ing and thickening of the cornea and 
in many cases improve vision. The 

“concept of producing a false (or 
< pseudo) hydrops, using a small injury 
to Descemet membrane, was origi- 
_ nally advocated by Sato et al.' Clinical 
-and pathologic evidence is consistent 
with the premise that both the 
mechanically induced and naturally 
occurring acute hydrops are caused by 
the same basic defect, a break in 
- Descemet membrane. 

Chronic hydrops associated with 
-prolonged episodes of corneal edema 
| appears to evoke a more hypertrophic 
reaction, Sear tissue thus formed is 

laid down in irregular planes tending 
= to distort the cornea. The lamellar 
pattern of the cornea is entirely 
disrupted, leaving the patient with a 
thick, scarred, central corneal area. In 
other cases, persistent and recurrent 
attacks of corneal edema may invade 
_ not only the center but the peripheral 
cornea. At this stage keratoplasty 


84 Arch Ophthaimol—Vol 95, Jan 1977 








becomes more difficult and the prog- 
nosis less favorable. On the other 
hand, chronic hydrops limited to the 
central cornea has no worse prognosis 
for penetrating keratoplasty than 
does keratoplasty in the absence of 
edema. 

Hyperosmotic therapy, pressure 
patching, ocular hypotensive agents, 
corneal cauterization, conjunctival 
flaps, and penetrating keratoplasty 
have all been ased for acute hydrops. 
The numerous types of treatment 
advocated probably attest to the fact 
that there is no one reliable method. 

Thermokeraioplasty may in itself 
prove to be a definitive form of treat- 
ment of acute hydrops as well as 
chronic hydrops. It provides a method 
for more rapid resolution of the acute 
phase, allowing for earlier transplan- 
tation. A larger series of cases will be 
necessary before the proper place can 
be determined for TKP in the treat- 
ment of corneal edema associated 
with a conical cornea. 

The six eases illustrate different 
levels of application of TKP in the 
treatment of carneal hydrops. They all 
demonstrate that TKP can seal a 
break in the Descemet membrane. In 
case 1 the precedure was employed 
solely to contro! the recurrent cycles of 
chronic hydrops and to relieve disecom- 
fort. This was accomplished after all 
other forms of medical treatment had 
been exhausted. Cases 2 (right eye) 
and 5 are examples of the use of TKP 
to arrest recurrent episodes of edema, 
with visual results being sufficient to 
preclude subsequent need for pene- 
trating keratoplasty. Its use on the 
left eye of ease 2 illustrates the ability 
of this procedure to clear the cornea 
and arrest the vicious cycle of corneal 
irritation and iritis, allowing the 
performance of subsequent penetra- 
ting keratoplasty. 

Case 5 also iustrates two to three 
visible breaks in the Descemet mem- 
brane and the eourse clinically paral- 
leled that in the case presented by 
Wolter et al.* 

In case 4, the use of TKP converted 
a total corneal hydrops to a picture of 


localized central corneal edema, which 
could then be treated easily with pene- 
trating keratoplasty. The outcome of 
these grafts would seem to indicate’ 
that keratoplasty can be performed 


following TKP without adverse ef- ~ 


feets on the graft. It may, in fact, 
increase the chances of success by 
producing relative deturgescence of 
the corneal periphery, an aid in 
obtaining a well-approximated graft- 
host junction. The surgical procedure 
is technically less complex when the 
thickness of the recipient and donor 
corneas is such that reasonable ap- 
proximation is possible. A useful “ex- 
tra” option provided by TKP can be 
seen in case 6 where the patient with 
chronic or recurrent hydrops is not 
medically stable for surgery. Patients 
with severe mental retardation, sys- 
temic disease, or religious beliefs 
precluding corneal transplantation’ 
may be benefited by TKP. An addi- 
tional advantage would seem to be the 
speed with which corneal clearing 
occurs following TKP, enabling both 
the surgeon and the patient to make 
an early decision concerning the 
advisability of future penetrating 
keratoplasty. 

Key Words.—Keratoconus; TKP (thermo- 
keratoplasty); corneal hydrops; corneal 
transplant; Descemet membrane, 
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Faster clinical improvement and a higher 
“cure” rate are just two of the important 
reasons to cheose Blephamide for your 
patients with nonpurulent conjunctivitis. 

Blephamide also provides the sooth- 
ing comfort of the Liquifilm* vehicle, 
thereby prolonging drug contact time 
and avoiding the possibility of corneal dry- 





ing sometimes associated with aqueous 
preparations. And Blephamice S.O. P." 
sterile ophthalmic ointment gives you 
the “staying power” that only this dos- 
age form can provide. With Blephamide 
drops, the phenylephrine works to quickly 
“whiten” unsightly, bloodshot eyes. 

As the study’ points out, sulfacetamide 
alone works in treating nonpurulent bacte- 
rial conjunctivitis. It’s just that a steroid/ 
sulfa combination works better. Blepha- 
mide is such a combination .. . and more. 


& ® 
ephamide sx 
OPHTHALMIC SUSPENSION 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine EC! 0.12%) 


In nonpurulent conjunctivitis¥ fast and 
effective. A hard combination to beat. 


Blephamide S.0.P. Sterile Ophthalmic Ointment / Blephamide Liquifilm Ophthalmic Saspension 









INDICATIONS: Based on a review of this drug by the National Academy of Sciences— National Research Council 
and/or other information, FDA has classified the indications as follows: 


“Possibly” effective: Nonpurulent blepharitis and blepharoconjunctivitis (seborrheal, staphylococcal, alErgic); non- 
purulent conjunctivitis (allergic and bacterial). 


Final classificat-on of the less-than-effective indications requires further investigation. 





CONTRAINDICATIONS: Acute herpes simplex (dendritic keratitis), purulent untreated infections, vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva, ocular tuberculosis and fungal diseases of the eye. 


WARNINGS: 1) Indiseases due to microorganisms, infection may be masked, enhanced or activated by the stereid. 2) Extended 
use may cause increased intraocular pressure in susceptible individuals. It is advisable that the intraocwar pressure be 
checked frequently 3) In those diseases causing thinning of the cornea, perforation has been known tə have occurred with the 
use of topical steroids. 4) Use with caution in patients with known or suspected sensitivity to sulfonemides —if sensitivity or 
other untoward reactions occur, discontinue medication. 5) Should be used with caution in the preserce of narrow angle glau- 
coma. 6) Reports i^ the literature indicate that posterior subcapsular lenticular opacities have been reported te occur after 
heavy or protracted use of topical ophthalmic corticosteroids. USE IN PREGNANCY: Safety of the use of topical steroids 
during pregnancy nas not been established. PRECAUTIONS: Ophthalmic ointments may retard corneal healing. 


1. Allergan Pharmaceuticals Report Sers No. 56 


*This drug has been evalueted as possibly effective 
for this indication. See brief sumneiry. 


Al |ERGAN Irvine, California/Pointe Claire, P.Q., Canada 
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LONMGENCE Is KNOWING MAT Milton Roy's 4U years of hard contactlens" 

research and experience have been centered on the development of softlens 

features that are unique and meaningful to you, the practitioner. . ..: 

NOW! IN NATURVUE® (hefilcon A) Contact Lenses PHP* è Lathe cut then auto-edged : 
with a triple-step process that finish: NATUR VUE® lenses with smoothly rounded edges for 

consistently greater comfort and far less lens awareness. It’s a proven process. Fora » 

dependable result. e RSD™ is the confident fitting technique. The Relative Sagittal Depth 
index enables you to tighten or loosen a lens by considering only this factor to predict the 
fit. RSD™ eliminates concern about changes in Base Curve, Diameter, or both, as they 
may affect the fit. Then, RSD™ gives you the parameters to prescribe, before 
over-refraction. A handy chart is all you need. Exclusive with NATURVUE®, RSD™ is a 
product of Milton Roy's experience that speeds your work while it assures your accuracy, è A 
larger usable Optical Zone provides maximum visual acuity. è Low initial investment in a 
diagnostic trial lens set enables practitioners to begin fitting NATURVUE® without 
a large capital expenditure, yet the combination of lens parameters, 
delivers optimum efficiency in fitting most patients. è Professional 

consultation services are available from 20 nation-wide service f 

centers and more than forty trained representatives. 

A call to 800/237-2253 will give you information on the 

laboratory/office nearest you. Confidence is what 

NATURVUE® gives. Confident is what you are! 


MILTON ROY COMPANY 


Contact Lens Division 
P.O. Box 1899 »• Sarasota, Florida 33578 















NATURVUE*/Milron Roy Soft Contact Lens. Inc 
*PHP(U S. Pat 3.7214. 657)/Trademark of Automated Oprics. Inc. 
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DESCRIPTION — The Naturvue’ (hefi 

hemispherical shell of approximately 4. cho 
0,1 to 1.0mm thickness. The lens material; hefilcon A, is a 
yaronhilic random copolymer of 2-hydroxyethy! methacrylate and 
N-Vinyl-2-pyrrolidone. The polymer is a 3 dimensional network of 
copolymer chains joined by ethylene glycol dimethacrylate 
_-¢rosslinks at a density of about one crosslink for every 70 monomer 
units. It consists of 55% hefilcon A and 45% water by weight when 
~-immersed in normal saline. 


ACTIONS — In its hydrated state a Naturvue® (hefilcon 4) 
Contact Lens PHP* becomes soft and pliable. When placed on 
the human cornea the hydrated lens acts as refracting medium 
«to compensate spherical ametropias. The material has a 

refractive index of 1.43. 


INDICATIONS — Naturvue® (hefilcon A) Contact Lenses:P HP* 
- are indicated for the corrections of visual acuity in persons with 
nondiseased eyes who have spherical ametropias; refractive 
+ astigmatism of 1.50 diopters or less and/or corneal astigmatism 
“of 2.00 diopters or less. 


<- CONTRAINDICATIONS — Naturvue® (hefilcon A) Contact 

Lenses PHP* are contraindicated by the presence of any of the 

«following conditions: 
od, neute and subacute inflammations of the anterior segment of 
the eye. 

. Any eye disease which affects the cornea or conjunctiva 

. Insufficiency of lacrimal secretion. 

. Corneal hypoesthesia. 

. Any systemic.disease which may affect the eye or be 
exaggerated by wearing contact lenses. 
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_.WARNINGS 


MEDICANTS AND EYE DROPS: The ares nen on &) 
Contact Lens PHP* must be stored ONLY in SEPTISOAK® 
Solution. No ophthalmic solutions or medicants, including 
conventional contact lens solutions, can be used by Naturvue® 
(hefilcon A) Contact Lens PHP* wearers prior to or while thelens 
_ is in place on the eye. Also, no solutions, including conventional 
hard contact lens solutions, other than SEPTISOAK® anc the 
recommended cleaner PREFLEX® Cleaning Solution may be 
used on the Naturvue® (hefilcon A) Contact Lens PHP * when the 
-Jens is off the eye. 


ABRASIONS AND INFECTION: If the lenses become less 
comfortable to the wearer than when they were first placed:cn 
the wearer's corneas, this may indicate the presence of a 
foreign body. The lenses should be removed immediately and 
— the patient examined. If any scratching, redness or pain is 
Present, a physician should be consulted immediately. 


~ LENS SANITATION: Patients must adhere to recommended 

: cally sanitary care of the Naturvue® (hefilcon A) Contact Lenses: 
PHP*. Failure to follow this procedure may result in 

“development of serious ocular infections. 


-WEARING RESTRICTIONS: The Naturvue® (hefilcon A) 
Contact Lens PHP* should be removed before sleeping or 
-swimming or in the presence of noxious and irritating vapers. 


VISUAL BLURRING: When visual blurring occurs the lens must 
be removed until the condition subsides. 


PRECAUTIONS 


STORAGE: Naturvue® (hefiicon A) Contact Lenses PHP* must 
be stored ONLY in SEPTISOAK® Solution. Ifleft exposed tear, 
the lenses will dehydrate. If alens dehydrates, it should be 
soaked in SEPTISOAK® Solution until it returns to a soft, 
-supple state. 


_ CLEANING AND DISINFECTING: Naturvue® (hefilcon A) 
Contact Lenses PHP* must be BOTH cleaned and disinfected 
daily: One procedure does not replace the other. CLEANING is 
‘necessary to remove mucus and film from the lens surface. This 
can be accomplished by using PREFLEX® Cleaning Solution 

< ọna daily basis. Excessive deposits may damage the lens; 

_ therefore, if this occurs, review care of lens with patient. 


DISINFECTING with the Naturvue® Thermal Unit and 
SEPTISOAK® Solution has been shown to prevent the growth 
of certain organisms, namely Staphylococcus aureus, 
Pseudomonas aeruginosa. Candida albicans, and Herpes 
simplex, on the lens and in the Naturvue® Carrying Case. 


_. Naturvue® (hefilcon A) Contact Lenses PHP* must be cleaned 
_. daily with fresh SEPTISOAK® and PREFLEX® Cleaning 
= Solution. Fresh SEPTISOAK® Solution must be used daily for 
Storing the lenses. The Naturvue® Carrying Case must be 
emptied and refilled with fresh SEPTISOAK® Solution just 
before disinfecting the lenses... o ee oS 
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‘a Natur rmal Unit is temporarily not available _ 
for disinfecting the lenses, the lenses may be boiled in their 
-carrying case in a pan of water for 15 minutes. 

HYGIENE — Patients must be instructed to washand rinse - °°! 


hands thoroughly, and dry with a lint-free towel before handling . 
the lenses. 


Cosmetics, lotions, soaps and creams must not come in contact 
with the lenses because eye irritation may result. Ifhair sprayis 
used while the lenses are being worn, the eyes must be kept 
closed until the hair spray has settled. 


FLUORESCEIN — Never use Fluorescein while the patientis ~ 
wearing the lenses because the lenses will become discolored. - 
Whenever Fluorescein is used, flush the eyes with normal saline 
solution and wait at least one hour before replacing the lenses. 

Too early replacement may allow the lenses to absorb residual 
Fluorescein irreversibly. 


ADVERSE REACTIONS — Serious corneal damage may result a 
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g from wearing a lens which has been soaked in a conventional $ 


hard contact lens solution. 


Eye irritation may occur within a short time after putting ona 
hypertonic lens. Removal of the lens will relieve the irritation. 


On rare occasions a lens may adhere to an eye as aresultof the 

patient sleeping with the lens on or wearing ahypotoniciens. Ifa 

lens adheres for any.reason, patients may be instructed to apply ; 
a few drops of SEPTISOAK® Solution and wait until the lens i 
moves freely before removing it. 


Rainbows or halos around objects or blurring of the vision may 
occur if the lenses are worn continuously for too long a time. 
Removal of the lenses and a rest period of at least one hour 
generally relieves these symptoms. 


Excessive tearing, unusual eye secretions, and photophobia 
are not normal; if these symptoms occur, the patient should be 
examined by a practitioner to determine their cause. 


DOSAGE AND ADMINISTRATION — Conventional methods of 
fitting hard contact lenses do not apply to Naturvue® (hefiicon A) 
Contact Lenses PHP* For a detailed description of the fitting 
technique, refer to the Naturvue® Fitting Guide, additional 
copies of which are available from Milton Roy Soft Contact Lens, 
inc., P.O. Box 1899, Sarasota, Florida 33578. 


There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the following 5 
initial daily wearing schedule should be stressed to the patient. y 


Maximum Wearing Time 


Maximum Wearing Time 
Day (Continuous Hours) Day 
8 


(Continuous Hours) 
8 


1 3 

2 3 9 8 

3 4 10 10 

4 4 11 12 

5 6 12 14 

6 6 13 15 

7 8 t4 ALL WAKING HOURS* 


“LENSES SHOULD NEVER BE WORN 24 HOURS A DAY. 


Care must be taken on the initial visit to assure that the patientis 
supplied with a Naturvue® Patient Care Kit and fully 

understands all care and handling instructions for the lenses. As 

with any contact lens, regular recall visits are necessary to 

assure patient health and compliance with instructions. y 


IN USE DURABILITY: With normal use and patient care, 
Naturvue® (hefilcon A) Contact Lenses PHP* have been shown 
to be durable for a minimum of one year. 


HOW SUPPLIED — Each lens is supplied sterile in a glass vial 
containing sterile normal saline solution. The glass vial is 
marked with the base curve, dioptric power diameter, thickness 
and the manufacturing lot number of the lens. 


To assure proper lens care and handling, each Naturvue® 
patient must be supplied with a complete Naturvue® Patient 
Care Kit. 


The Naturvue® Patient Care Kitis a package required for lens 
cleaning, disinfecting and storing consisting of the following: 


Naturvue® Carrying and Storage Case 
Naturvue® Thermal Unit 

Soaking Solution 

Cleaning Solution 

Patient instruction Manual 


Milton Roy Soft Contact Lens, Inc. 
P.O. Box 1899 
Sarasota, Florida 33578 


Naturvue® Milton Roy Soft Contact Lens, Inc. 
*PHP-(U.S. Pat. 3,721,657). 











Intravitreal Amphotericin B Treatment 
of Candida Endophthalmitis 


George A. Stern, MD; Carl G.-Fetkenhour, MD; Richard B. O'Grady, MD 


© A 43-year-old heroin addict with 
Candida albicans endophthalmitis was 
treated with a single 5-.¢ intravitreal 
injection of amphotericin B. The diag- 
nosis was confirmed by smears and 
cultures of a vitreous aspiration. The 
patient's accidental death seven weeks 
alter treatment enabled us to-obtain histo- 


“pathologic evidence that the ntection had 





been cured and that the arphotericin B 
had had no toxic effect on the retina. 
Intravitreal amphotericin E should be 
considered an important mode of treat- 
ment of Candida endophtha‘mitis. 

(Arch Ophthalmol 95:89-93, 1977) 


ndogenous Candida albicans en- 
dophthalmitis has 5een reported 
frequently in recent years and various 
modes of treatment described. Most 
authors regard intravenously admin- 


istered amphotericin B to 2e the treat- 
ment of. choice, in saite of the 





serious toxie side effects of this drug. 


Axelrod and Peyman* demonstrated 
that experimentally prodaced Candi- 
da endophthalmitis in rabits can be 


-cured by the intravitreal injection of 5 
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pg of amphotericin B up to five days 
after inoculation of the organisms. 
We are reporting a case of C albicans 
endophthalmitis successfully treated 
by a single intravitreal injection of 
amphotericin B. The accidental death 
of the patient seven weeks after treat- 
ment enabled us to obtain histepatho- 
logic evidence that both infection and 
toxic effect on the retina were 
absent. 


REPORT OF A CASE 


A 43-year-old white man was referred to 
the Retina Service at Northwestern Uni- 
versity with a complaint of blurred vision 
and floaters in the left eye of one week’s 
duration. The patient had once been 
addicted to heroin, but had been enrolled in 
a methadone maintenance program for 
seven years. He did admit to the frequent 
intravenous use of phenmetrazine hydro- 
chloride (Preludin). His medical history 
was otherwise unremarkable. Ocular exam- 
ination revealed a visual acuity of 20/20 in 
the right eye and 20/200 in the left eye. 
Findings from slit-lamp examination of 
the right eye were normal. In the left eye 
the conjunctiva was injected and a ciliary 
flush was present. There was a 2+ flare 
and cells in the anterior chamber and many 
cells in the vitreous. Retinal examination 
of the right eye disclosed two punctate 
areas of pigment epithelial atrophy (Fig 1). 
In the left eye the vitreous was hazy, and 
at the posterior pole several fluffy, white, 
slightly elevated lesions in the inner retinal 








layers were observed (Fig 2 and 8) A 
presumptive diagnosis of C albicans: 
endophthalmitis wes made clinically: 

The patent refused admission. te the: 
hospital for medical evaluation and intra- 
venous therapy. He was initially treated 
with topical cyclopeg and steroid drops 
(phenylephrine hyércebloride 10%, scopol- 
amine hydrobromide 0.3%, and predniso- 
lone 0.2% “Murocol-24]). One week later: 
there was increased opacification of the 
vitreous, cealescenee of the retinal lesions, = 
and a decrease in vissal acuity to 20/400. _ 
The patient again refused admission to the: 
hospital. As an owpatient, he received a 
diagnostic aspiration of 1ce of vitreous 
through the pars plana; and5 pg of ampho--- 
tericin B (a vial of sterile lyophilized 
powder containing 50mg amphotericin B; 
41 mg sodaim desexyzholate, and 25.2 mg 
sodium phosphate buffer [Fungizone In- 
travenous/ diluted with a standard intraves 
nous solut’on of 5% dextrose in water to a 
concentration of E ug/ml) injected slowly: 
into the meddle of the vitreous cavity under 
indirect ophthalmsoscopic. visualization. 
Gram staja of the asydrate disclosed many 
white bleed cells and budding. yeasts: no 
bacteria were seen. Bacterial cultures were 
negative. Several colonies of C albicans 
were isolaced on Szbaaraud media. Postop- 
eratively, the patient was treated with 
topical eycloplegis and steroid drops: 
Because of increased vitreous reaction in 
the early postoperative period, prednisone, 
80 mg/day orally, was added for two weeks 
and then taperec. The patient’s clinical: 
course thereafter was one of gradual reso- 
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Fig 1.—Posterior pole, right eye. Essentially normal except for two 
punctate areas of pigment epithelial atrophy. 


Fig 3.—Fluorescein angiogram, late venous phase, left eye 
Obscuration of choroidal pattern and retinal vessels localizes 
inner retinal location of large lesions. Small area of hyperfiuores- 
cence near macula is probably small choroidal lesion. 
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Fig 2.—Posterior pole, left eye. Several large, fluffy, whitish 
lesions typical of Candida endophthalmitis are seen in inner 
retinal layers. s 


Fig 4.—Left eye. Large inflammatory nodule (arrow) infiltrates 
posterior portion of otherwise collapsed vitreous body. Retinal 
detachment is artifact (hematoxylin-eosin, x 2). 
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Fig 5.—Left eye. Bud-like mass of inflammatory granulation tissue Fig 6.—Left eye. Vitreal infiltrate consists cf granulation tissue, 
fills optic cud. Scattered mononuclear cells surround preliminary numerous inflammatory cells and scattered giant cells (arrows) 
central retinal vessels (hema oxylin-eosin, x 4). (hematoxylin-eosin, Xx 100). 


lution of tae anterior chamber inflamma- 
tion, clearing of the vitreous, and disap- 
pearance əf the retinal lesions. Seven 
weeks after treatment, visual acuity had 
improved zo 20/200, this degree of visual 
loss explained by residual vitreous debris. 
The patiert then died in an automobile 
accident. Although an autopsy was not 
performed, consent te enucleate the eyes 
post mortem for histopathologic examina- 
tion was obtained. 


PATHOLOGIC FINDINGS 


Gross examinatien of the left eye 
revealed considerable clouding and 
opacification of a pesteriorly detached 
vitreous dody. Several distinct, large, 
whitish infiltrates obscured both the 
optic nerve head and posterior pole 
(Fig 4), while another vitreal mass 





Fig 7.—Top, Left eye. Bottom, Right eye. Comparable areas of temporal retina show 


similar autclytic changes with intense perivasculitis about vascular channels only in left was present inferiorly close to the ora 

eye (hematoxylin-eosin, x 290). serrata. Microseopic examination of 
the left eye revealed the anterior | 
segment to be essentially normal. d 


Scattered inflammatory cells (lym- ; 
phocytes, neutrophils, and macro- : 








including a few multinucleated giant 
cells (Fig 6). The retina appeared arti- 
facticiously detached, and with the d 
exception of autolytic changes (clump- 4 
ing of red and cone layers, spreading 
apart of nuclear and plexiform layers, 
and separation of the internal limit- 
ing membrane) appeared normal. 


{ee phages) infiltrated the formed vit- 
Ae See ge m EE _.»  reous. Pesterior'y, granulation tissue 2 
: Me gee Ti ERO aras A : à 
in Oats a n eet i aE filled the optic cup and extended into $; 
ha = ee zg «er ee z = Es Gn i mai in dal _j tbe adjacent vitreal cavity (Fig 5). 4 
‘ A3 4 DP wit > pee KET } ie { 

þr 3 d i <h RS 6 Rae = eo? OB es! = y Here it formed a large fibrovascular 

T AFT A A OLL ed aiii nodule containing large numbers of 

1o x = we, 8 858 
7 i é Cip, $3 Py N are a ng À Aiet S acute and chronic inflammatory cells, 
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Comparison of comparable tempo- 
ral and nasal retinal areas in each eye 
demonstrated identical autolytic 
changes, eliminating the possibility 
that these changes were the result of 
amphotericin B toxicity. A discontin- 
uous lymphocytic perivasculitis and a 
layer of inflammatory cells adhering 
to the inner retinal surfaces of the left 
eye were the only important differ- 
ences between the two eyes (Fig 7 and 
8). A similar lymphocytic perivascu- 
litis involved the prelaminary central 
retinal vessels. Special stains for 
fungi were uniformly nonproductive. 
Gross and microscopic examination of 
the right eye disclosed no significant 
alteration other than  autolytic 
changes. Diagnoses were granuloma- 
tous inflammation involving posterior 
vitreous body and optic cup, retinal 
and optic nerve head perivasculitis, 
collapse and condensation of the 
remaining vitreous body with mild 
vitreitis and peripheral uveitis, and 
mild postmortem autolysis in the left 
eye; mild postmortem autolysis in the 
right eye. 


COMMENT 


Endogenous C albicans endophthal- 
mitis complicating candidemia is a 
well-described clinical entity and sev- 
eral predisposing factors have been 
noted." Several recent reports’! 
indicate that Candida endophthal- 
mitis can also occur as a complication 
of the intravenous inoculation of these 
organisms in drug abusers, in whom 
extensive medical evaluations re- 
vealed no other evidence of systemic 
candidiasis. We believe the patient in 
this report belongs in this category. 
Although he refused a medical work- 
up, he considered himself to be in good 
health and had no nonocular symp- 
toms suggesting the presence of a 
systemic infection. We speculate, 
therefore, that his endophthalmitis 
was metastatic from a_nonsterile 
injection of phenmetrazine. Several 
systemic infections complicating the 
inoculation of microorganisms via 
injections in heroin addicts are well 
recognized. These include endocarditis 
(not infrequently due to Candida sp), 
embolic pneumonitis, serum hepatitis, 
tetanus, and malaria. Candida en- 
dophthalmitis should also be consid- 
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Fig 8.—Too, Left eye. Bottom, Right eye. Nasal retinas also show identical autolytic 
changes, but layer of inflammatory cells lines left inner retinal surface (hematoxylin- 


eosin, X 200). 


ered an important complication of 
intravenous drug abuse. 

Of several antifungal agents used 
in the treatment of Candida endoph- 
thalmitis, amphotericin B has proven 
to be the n'y consistently effective 
drug. One case of spontaneous resolu- 
tion of this infection has been 
reported,’ but this is probably a rare 
occurrence and does not eliminate the 





need for early treatment. Flucytosine, 
a relatively nontoxic antifungal agent 
has been reported to be curative in 
occasional cases," but numerous 
failures are also reported. Intravitreal 
nystatin has also been used without 
success. Most patients with Candida 
endophthalmitis treated with intrave- 
nous amphotericin B have had their 
infections cured, and a large propor- 
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tion have recovered near normal 

visign. There are several disadvan- 

tages, however, to the intravenous use 

of amphotericin B. First and foremost 

is the systemic toxicity whieh includes 

fever and chills, nausea and vomiting, 

‘renal failure, and anemia.” In addi- 

tion, the fact that the drag has to be 

administered intravenously may be a 

4 problem in a heroin addict without 

. readily accessible veins. Eospitaliza- 

tion is required. Lastly, experimental 

evidence’ indicates thet the drug 

penetrates the vitreous only in sub- 

therapeutic levels, even in severely 

inflamed eyes. All of these problems 

2 are alleviated by intravitreal adminis- 
tration of the drug. 

Axelrod et al have €emonstrated 

that doses up to 10 ug of amphotericin 

B can be safely injected into the 

> vitreous of rabbit eyes and that a 

. single 5-g injection is sufficient to 

cure experimentally indueed Candida 

endophthalmitis in raboits. We be- 

lieve that the result in aur case indi- 

cates that intravitreal aryphotericin B 

ean be used safely and effectively to 

treat Candida endophthalmitis in hu- 

man patients. The importance of 

4 proper technique, ie, placing the 

L needle in the middle of the vitreous 

cavity under visualization with the 

bevel of the needle facitg anteriorly, 

and slowly injecting the amphotericin 
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B, is to be emphasized, since very 
small doses injected as a bolus near 
the retina can cause focal areas of 
retinal necrosis." 

We believe it is important to note 
the increased vitreous inflammation 
following the intravitreal injection in 
our patient. We can only speculate as 
to whether this was the result of a 
direct toxic response to the amphoter- 
icin B, a response to the breakdown 
products of the dying organisms, or 
both. An intense vitreitis may be a 
constant complication of intravitreal 
amphotericin B injection. The vitreitis 
in our patient responded well to 
systemic prednisone, and it may be 
necessary in all patients treated with 
intravitreal amphotericin B to admin- 
ister systemic corticosteroids concur- 
rently. 

If one assumes the volume of the 
human vitreous to be 4 ml, then we 
achieved a concentration of 1.25 pg/ml 
with a 5-ug injection. This is well 
within the therapeutic range of most 
strains of C albicans.” If one accepts 
the findings of Axelrod et al that 
the maximum safe dosage of ampho- 
tericin B for intravitreal injection is 
10 pg, then the maximum attainable 
vitreous concentration is 2.5 pg/ml. 
This is below the level needed to treat 
most ocular fungal pathogens.” It 
may well be that Candida is the only 
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fungal pathogen causing endophthal- 
mitis that is treatable with intravit- 
real amphotericin E- 2o 

It has been observed that intrave=: 
nous therapy is effective when the: 
Candida lesions are confined to. the 
retina and choroic, but that the ocular 
morbidity is increased once the infec- 
tion has spread te the vitreous.’ Since _ 
intravitreal injection is the only 
means of achieving therapeutic levels 
of amphotericin E ir the vitreous, and 
the safety and efficazy of this mode o: 
therapy has been demonstrated ex 
perimentally, we believed that this 
was a rational method of treatment in. 
our patient. In light of the suceessiu 
result in this case, it is our. opinio: 
that intravitrecl] amphotericin B 
should be considsred to be an impor- 
tant primary or adjunctive mode of 
therapy in the treatment of Candida 
endophthalmitis. Ts our knowledg: 
this is the first repert of the suecessft 
use of intravitreal amphotericin Bin a 
human with histopathologic verifica- 
tion of zure of the infection and 
absence ef toxic efect on the retina. 


Nonpropriezary Names : 
and Trademarks of Drugs 


Amphotericin B—*uzgizone. 


Flucytosine—Ancohor. 
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` A Clinical Pathologic Study 


John L. Keltrer, MD; Danie: M. Albert, MD; Martin Lubow, MD; Esther Fritsch, MD; Lycurgus M. Davey, MD 


© Decompression of the perioptic me- 
ninges for intractable chronic papillede- 
ma was dome in a patient with a right 
parietal temporal glioblastoma multi- 
forme. The patient died 39 days postoper- 
atively. Histologic study of the optic 
nerves indicated fistulas in the dura 
compatible with cerebrospinal fluid (CSF) 
“egress: and. maintenance of a normal 
`” subarachnoid space around the nerve. 
Two additional patients with unilateral 
optic nerve decompression producing 
bilateral resolution of papiiledema were 
studied. We contend that egress of CSF 
was the principle mode of action in these 
three cases. How jong the dural fistula 
remains patent is unknow”. Reports in the 
literature show. consideradle variation in 
the effects of optic nerve decompression. 
Anatomic variation of the: intracanalicular 
subarachncid space together with differ- 
ences in underlying patheiogic condition, 
“surgical technique, and patient response 


“may explain discrepancies among the 


results reperted. : 
(Arch Ophthalmol 95:97-104, 1977) 


urgical decompression of the peri- 
| @ptie meninges has become an 
inereasingly aecepted technique to 
preserve vision in patients with papil- 
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_ Optie Nerve Decompression 


ledema threatening vision™? (Van 
Dyke H and Glaser JS, oral communi- 
cations, Feb 20, 1976). The mechanism 
for relief of the papilledema has been 
stated by Davidson and others to 
result from occlusion of the subarach- 
noid space by fibroblasts preventing 
transmission of cerebrospinal fluid 
(CSF) pressure along the subarach- 
noid space.” We report on a patient 
with a malignant glioblastoma multi- 
forme who had successful bilateral 
optic nerve decompression for chronic 
papilledema and died 39 days postop- 
eratively. The histopathologic find- 
ings suggest that a functional fistula 
in the dura was the major mechanism 
of decompression. Two additional pa- 
tients whose vision was threatened by 
chronic papilledema and who had 
unilateral optic nerve decompressions 
are also reported. The procedure was 
followed by bilateral resolution of the 
disc edema. These clinical findings 
add support to the supposition that 
decompression resulted from CSF 
egress through the decompression 
site. 


REPORT OF CASES 


Case L.—In January 1974, a 42-year-old, 
married, right-handed, white male physi- 
cian with 5 diopters of papilledema was 
found by brain biopsy at Yale-New Haven 
Hospital (YNHH) to have a right temporo- 
parietal malignant glioblastoma multi- 
forme. After surgical decompression, max- 
imum radiation therapy, chemotherapy, 
and corticosteroid therapy, he recovered 
sufficiently to return to work for seven 
months. 

When examined in March 1974, the 
patient was no longer receiving steroids or 
chemotherapy and showed slight residual 
blurring of the dise margins. He resumed 
working full time, with his only medicine 
being phenytoin (diphenylhydantoin, Di- 
lantin). 

The patient was first seen by his refer- 



















































distance visual azu eda 
20/40 in the right ey2and 20/30 in the left 
eye. Applanation pressures were 12mm Hg 
in both eyes. Funduscopic examination 
revealed bilateral hamorrhagic papillede- 
ma described as 2 dispters in the right eye | 
and 1 diopter in tae left eye. - 
During October 1994, the patient's only” 
medicine continued 2> be phenytoin. How- 
ever, in early November the patient began. 
again with dexamethasone {Decadron) 2.25. 
mg every six hours because of headaches- 
On Nov 16, he was readmitted to YNHH 
with increasingly frequent and- severe- 
headaches, . vomiting, left-sided seizure- 
activity, and 5 dicpters of florid papil- 
ledema with some atrophy of the left optie- 
nerve. Vision was reported as grossly» 
intact to Snger-ceunting fields. A vigorous. 
course of chemetherapy treatment was 
begun, aad his seizares were controlled by 
primidone (Myso-ine) and phenytoin. Dex- 
amethasene dosage was increased to 4.mg 
every six hours: The patient was dis- 
charged with the papilledema unchanged 
in appearance from: the. time. of admis- 
sion. : 
Visual acuity remained sufficient to 
permit his viewing television at home until 
two weeks prior to his final admission: ~ 
when he noted gzadual loss of vision. When 
readmitied to YN&H on Jan 26, 1975, he 
was lethargic btt arousable, and oriented, 
He had been coatimuing with the dosages. 
of dexamethasoae. primidone, and pheny- 
toin noted abore. He was seen by- our. 
neuro-oghthalmalegy service for the ‘first 
time ow Jan 28 á bedside examination” 
demonstrated a visual acuity of hand 
motion to count Angers. at 30. cm in the- 
right eve and hang motion in the left eye. 
The pupils were-4 am in each eye (OU) and 
sluggishly reactive to light. Confrontation 
fields showed poor projection. Ophthalmo- 
scopic 2xaminazica revealed florid papil- 
ledema more severe in the left eye than thes: 
right ere (Fig 1, top left). Two days later, 
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examination disclosed that he had no light 
perception in the right eye and hand 
motion in the left eye. 

Because of the acute decrease in visual 
acuity which appeared related to the papil- 
ledema, a bilateral optic nerve decompres- 
sion was performed on Feb 1. The tech- 
nique described by Galbraith and Sullivan? 
was used with a modified three-bladed 
tracheal dilator, and the procedure was 
carried out with the Zeiss operating 
microscope. A 3- to 5-mm slit was made 
inferonasally in each optic nerve sheath 
just posterior to the globe with a release of 
cerebrospinal fluid. 

The postoperative sequence of events 
was as follows: Feb 3, dexamethasone 
increased from 4 to 6 mg every six hours; 
Feb 4, slightly less disc swelling observed; 
Feb 6, definitely less papilledema noted, 
and patient stated that he was having 
fewer headaches since the operation (Fig 1, 
top center); Feb 12, papilledema continued 
to resolve; Feb 21, further improvement of 
papilledema; Feb 25, papilledema essen- 
tially resolved but marked optic atrophy 
and gliosis apparent (Fig 1, top right); 
March 3, last fundus photographs taken 
(Fig 1, bottom left and right); visual acuity 
not objectively improved as measured at 


98 Arch Ophthalmol—Vol 95, Jan 1977 








Fig 1.—Top left, Papilledema of right eye 
(Jan 29, 1975). Top center, Papilledema of 
left eye (Feb 5, 1975). Top right, Papil- 
ledema of left eye essentially resolved with 
optic atrophy noted Feb 25, 1975. Bottom 
left, Papilledema of right eye resolved; 
optic atrophy remains (March 3, 1975). 
Bottom right, Papilledema of left eye 
resolved; optic atrophy remains (March 3, 
1975). 





Fig 2.—Glioblastoma multiforme (astrocytoma grade 4) showing hyperchromatic nuclei 
of various sizes and shapes, interlacing fibers and new formed blood vessels. Necrosis 
and hemorrhage were prominent features in adjacent fields (hematoxylin-eosin, 
x 400). 
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bedside, although patient “elt he could 
distinguish faces more easily; he became 
more lethargic, then slipped into coma; 
March 11, patient died 39 days after optic 
nerve decompression; intact yes and optic 
nerves, including the chiasm, were re- 
moved eight hours after death. 


Neuropethologic Study 


Examination o` the brain showed severe 
bilateral cerebral edema greater on the 
right than left with bilateral uncal hernia- 
tion. Total brain weight was 1,870 gm. The 
glioblastoma muttiforme am which biopsy 
had been done previously wes noted in the 
right parietal temporal area (Fig 2). 


Pathologic Study of the Eyes 


Gross Examination.-The specimen con- 
sisted of intact right and Eft globes with 
27 and 23 mm of attached optic nerve, 
respectively, and adherent ocular muscle 
and orbital fat. The globes were essentially 
similar in size end appearance. The right 
eye measured 5 X 25 X 36 mm, and the 
cornea was 12 x 13 mm wih slight haze. A 
6mm round pupil was neted. The globe 
transilluminated light evanly. The spec- 
imen was opened in the horizontal merid- 
ian. The cornea was unremarkable and the 
anterior chamber appeared clear. The 
angle, iris, and ciliary body were unre- 
markable. The lens showed slight opacifi- 
cation, and tae vitreo was liquified 
centrally and largely lost n sectioning but 
was otherwise unremarkable. The gross 
appearance of the retina and choroid was 
within normal limits. Tke dise appeared 
grayish-white and slightly elevated as 
viewed througa the disseeting microscope. 
The sclera was unremarkable. The findings 
on examinatim of the left eye were the 
same as those ef the right. The optic nerves 
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Fig 3.—Left, Right optic disc showing evi 
otic atrophy (hematoxylin-eosin, x 45). 
giotic right optic disc adjacent to displaced 


and adherent orbital tissues were handled 
with extreme care during gross examina- 
tion in order to prevent the introduction of 
artifactitious tears. Consistent with this, 
no attempt was made to isolate the optic 
nerves from the adherent orbital tissues 
and examine them grossly for the presence 
of a dural opening. 

Microscopic Examination of Globes.—On 
microscopic examination of the right eye, 
the cornea showed some intraepithelial 
edema, areas of thinning of the epithelium, 
and mild inflammatory tumors. The ante- 
rior chamber was empty and the angle was 
open and entirely normal in appearance. 
The iris and ciliary body were remark- 
able only for the presence of occasional 
lymphocytes and plasma cells. The lens 
showed slight posterior migration of the 
epithelium. Some vitreous was still adher- 
ent to the retina and was normal in 
appearance. The retina showed a marked 
decrease in ganglion cells, most notably in 
the posterior temporal area, and a thinning 
of the nerve fiber layer. The underlying 
choroid contained scattered chronic inflam- 
matory cells. The optic nerve head showed 
gliosis, the presence of cytoid bodies, thin- 
ning of the nerve fiber bundles, and thick- 
ening of the septa (Fig 3). Similar findings 
were observed in the left eye. 

Microscopic Examination of Right Optic 
Nerve.—The optic nerves were serially 
sectioned starting 1 cm posterior to the 
entrance of the optic nerves into the globe 
and more than 2,000 sections of each nerve 
were reviewed. The earliest sections on 
each side at the level of 1 cm posterior to 
the globe showed atrophic nerves. The loss 
of myelin and axis cylinders was confirmed 
by luxol-fast blue and Bodian stains. At 
this level, the meninges were intact and 
normal in appearance, with normal sub- 


dence of chronic papilledema anc 
Right, Cytoid bodies occurring in 
and disrupted retina (hematoxylin- 


arachnoid and subdural spaces (Fig 4, left). 
In the initial sections, the central retinal 
artery was present, but the central retinal 
vein had not yet ertered the optic nerve. 
Except for the appearance of the central 
retinal vein, the nistologic findings on 
examination of the optic nerve and its 
sheaths were unchanged up to the level of 
approximately 4mm posterior to the globe. 
At this point inferonasal thinning of the 
dura became apparent (Fig 4, center). 
From 3 mm posterior to the globe (Fig 4, 
bottom) te about ¢.5 mm posterior to the 
globe, a defect in the dura mater was 
present (Fig 5). The dehiscence was filled 
with aracknoid-like tissue which in areas 
could be iéentified external to the dura in 
contact with the orbital fat. A loose connec- 
tive tissue spanned the defect in the dura 
along its external margins, and this 
became thicker and somewhat denser as 
the posterior globe was approached. The 
defect in the dura was partially lined by 
flattened cells. Fer most of its extent the 
appearance of the dura appeared consist- 
ent with the possible egress of cerebral 
spinal fluid. The eptie nerve in the area of 
surgery did not show a more marked 


degree of atrophy than the portions ante- — 


rior or posterior. No invasion of the optic 
nerve by connective or glial tissue was seen 
in the area of surgery. From approxi- 
mately (5 mm behind the globe, to the end 
of the proximal ənd of the orbital portion 
of the optic nerve, the dura appeared intact 
and the subdura. and subarachnoid spaces 
appeared within normal limits (Fig 6). At 
no point were either acute or chronic 
inflammatory cells seen. The sections most 
proximal to the globe included areas of 
sclera and frontal sections of retina. 
Micrescopic Examination of Left Optic 
Nerve.—The appearance of the left optic 
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nerve was similar to that described for the 
right with the following exceptions: The 
opening in the optic nerve was smaller 
than on the right, extending for about 
approximately 1 mm and involving the in- 
feronasal portion of the optic nerve from 
about 3 to 2 mm posterior to the nerve’s 
entrance in the globe. A fistula could be 
observed in the dura mater, with apparent 
herniation of arachnoid-like tissue outside 
the dura (Fig 7). Interpretation was made 
more difficult than on the right side by the 
presence of a hinged flap of dura which 
persisted beyond the area of the fistula and 
by folding artifact in the area of the 
opening. 


Histopathologic Diagnosis 


The following histopathologic diagnosis 
was made: (1) optic atrophy with evidence 
of previous papilledema, OU; (2) dural 
fistula compatible with CSF egress at 
previous operative site with herniation; 
arachnoid; proliferation of arachnoid-like 
tissue and connective tissue in this area, 
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Fig 4.—Top left, Inferonasal portion of right optic nerve at level 1 
cm posterior to globe. Meninges are intact and appear normal 
with unremarkable subarachnoid and subdural spaces. Nerve 
itself is atrophic. Artifactitious knife marks are present (hematox- 
ylin-eosin, x 125). Top right, Inferonasal portion of right optic 
nerve at level 4 mm posterior to globe. Thinning of dura is first 
apparent. Subdural and subarachnoid spaces intact (hematoxy- 
lin-eosin, x 125). Bottom left, Posterior aspect of fistula approxi- 
mately 3 mm posterior to the globe external to dura in area where 
dehiscence in dura is becoming apparent. Note limited prolifera- 
tive responses of arachnoid in the area (hematoxylin-eosin, 


x 125). 


OU; (3) patent subarachnoid space without 
evidence.of inflammation; (4) loss of gang- 
lion cells and thinning of the nerve fiber 
layer, OU; (5) early cataract, OU; (6) edema 
of the corneal epithelium and inflamma- 
tory pannus, OU. 

Cas—E 2.-A 17-year-old student was 
admitted to the Ohio State University 
Hospitals complaining of headaches and 
diplopia of two weeks’ duration. The 
findings of subacute papilledema, bilateral 
lateral rectus palsies, and meningismus led 
to a CSF analysis with the subsequent 
diagnosis of torula meningitis. He was 
treated with amphetericin B, and initially 
some improvement was observed. How- 
ever, after three months the patient's clin- 
ical condition regressed, with increasing 
papilledema, headaches, transient obscura- 
tion of vision. and visual field loss consist- 
ing of generalized constriction and bilat- 
eral inferier nerve-fiber-bundle defects. In 
addition, the development of progressive 
pallor of the optic dises was noted to 
accompany the inereasing dise edema. 


Visual acuity was recorded on Aug 27, 1974, 
as 20/70 in the right eye and 20/25 in the 
left eye. 

Cerebrospinal fluid pressure was record- 
ed as 290 mm of water on Sept 26, as 275 
mm of water on Oct 23, and 300 mm of 
water on Oct 31. The ventricles on pneu- 
moencephalogram were not enlarged, but 
progressive visual symptoms continued 
despite the addition of carbonic anhydrase 
inhibitors and massive steroid therapy. 

Because of increasing visual obscura- 
tions of vision, progressive field loss, and 
unrelenting papilledema, a left optic nerve 
sheath decompression was performed on 
Nov 1, with local anesthesia via the medial 
orbital approach.’ The sheath was diffusely 
distended and was easily opened by a sharp 
linear incision, releasing clear fluid under 
moderate pulsating pressure. 

Over the next four to six weeks the 
chronic papilledema resolved in both eyes, 
and optic atrophy was noted, more evident 
in the left eye than the right eye. Visual 
obscuration ceased promptly postopera- 
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Fig 5.—Top left, Low-power view of optic 
nerve, meninges, and adherent orbital 
tissues at level of 2.5 mm behind globe. 
Sector of nerve is artifactitiously sepa- 
rated by knife mark. Patert subarachnoid 
space in area of dural detect is apparent 
(hematoxylin-eosin, X12). Bottom left, 
Higher-power view at same level. Loose 
tissue fills most of dural defect. Prolifer- 
ation of arachnoid is apparent (hematoxy- 
lin-eosin, X 125). Top right, Tissue bridg- 
ing gap in dural fistula shown in lower 
magnification. Fibers are bosely arranged 
and appear consistent with CSF egress 
(hematoxylin-eosin, x75). Bottom right, 
Same with higher magnification (hematox- 
ylin-eosin, x 270). 


tively, and the visual feld constriction 
improved in both eyes. The visual acuity 
was found to be 20/20 in both eyes by 
December 1974. The patient’s general 
neurologic condition also improved mark- 
edly during the first few postoperative 
days. He had resolution cf the sixth nerve 
palsies and headaches. Cerebrospinal fluid 
pressure was recorded as 210 mm of water 
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on Dec 5, 1974, and Jan 13, 1975. The 
patient was last seen in November 1975 
and has remained stable without a return 
of his symptoms. 

Case 3.—A healthy 35-year-old housewife 
was admitted to Ohio State University 
Hospitals complaining of transient visual 
obscuration in her right eye for ten 
months. The presence of chronic papil- 
ledema in both eyes led to the diagnosis of 
“benign” intracranial hypertension (pseu- 
dotumor cerebri) which was verified by 
cerebral angiograms, pneumoencephalo- 
gram, and an EMI scan. 

The best corrected visual acuity was 
recorded as 20/40 in the right eye and 





20/20 in the left eye. Visual fields showed 
enlarged blind spots, peripheral constric- 
tion, with arcuate nasal bundle defects 
greater in the right eye than left eye, 
corresponding te cronic atrophic papille- 
dema. Despite maximal medical therapy 
the patient's visual obscuration worsened 
together wth farther constriction of the 
visual fields. Because of this progression, a 
right optic nerve sheath decompression 
was performed on July 25, 1975, via the 
medial approach* and revealed a diffusely 
ballooned thin-walled optic sheath, which 
was easily decompressed by a linear inci- 
sion with release of clear fluid. 

Within the first postoperative days the 
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Fig 6.—Low-power view of right optic 
nerve immediately posterior to globe, 
including frontally sectioned area of 
sclera. Fistula is closed, and subdural and 
subarachnoid spaces remain intact. Prom- 
inent knife mark artifacts are seen (hema- 
toxylin-eosin, x 12). 


patient had clearing of her visual obscura- 
tions and shortly thereafter showed resolu- 
tion of the papilledema in both eyes, and 
improvement in both visual fields. When 
last seen in March 1976, she had no 
evidence of papilledema or visual symp- 
toms. Her headaches were infrequent and 
responded well to acetazolamide (Dia- 
mox). 


COMMENT 


The histopathologic appearance of 
the optic nerves in case 1 was consist- 
ent with bilateral filtering fistulas, 
and we believe that the postoperative 
resolution of papilledema was related 
at least in part to the egress of CSF 
through the loose arachnoid-like con- 
nective tissue which had herniated 
and proliferated into the fistulas. No 
evidence of blockage of the subarach- 
noid space could be demonstrated in 
either eye. We believe that the clinical 
course of the patients described in 
cases 2 and 3, in which unilateral optic 
nerve decompression was in each 
instance followed by bilateral resolu- 
tion of the papilledema, tends to 
support this theory. 

The only previous histopathologic 
reports regarding attempted opening 
of the dura in human cases of papil- 
ledema are those of Davidson. In 
both of his patients a superolateral 
incision of approximately 6 to 8 mm 
was made approximately 1 em behind 
the globe. The patient reported in 
1969' survived for 21 days following 
the operation. Histopathologic exami- 
nation of the two optic nerves 
operated on revealed that the incision 
into the dura was occluded by “young 
granulation tissue.” Outside the dura 
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Fig 7.—Sectian through area of fistula in dura of left optic nerve. Hinged flap of dura and 





folding artifaet are seen (hematoxylin-eosin, x 125). 


in this region “organized granulation 
tissue with some fat necrosis” was 
described. A narrow segment of 
myelin loss was observed in the optic 
nerve with “granulation tissue” noted 
just beneath the incision. The investi- 
gator did not correlate the histologic 
findings with the mechanism of 
improvement in dise edema. 

In Davidson’s subsequent case de- 
scribed in 1972, the patient survived 
for 12 days following optic nerve 


decompression. A unilateral decom- 
pression was done, and only this optic 
nerve and globe were available for 
microscopic study. This examination 
showed “degenerative changes in the 
nerve fiber layer of the dise and its 
immediate retinal surround.” The 
nerve fibers were characterized as 
“uneven and swollen with some reduc- 
tion of stain activity.” Cytoid bodies 
were present. The dura mater was 
described as being closed by fibro- 
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* blasts believed to arise from the 
meninges; similar tissue was stated to 
fill the subarachnoid space. On the 
basis of these findings the author 
attributed the relief of papilledema to 

. “an occlusion of the subarachnoid 
* space by fibroblasts,”* which pre- 
vented the transmission of the in- 
creased intracranial pressure along 

+ the subarachnoid space. - 

. Hayreh” carried out histepathologic 
examination on the optie nerves of 
nine monkeys who had balloon- 
induced papilledema with subsequent 
decompression of the optic nerve. This 
was accomplished by the excision of 

dura of “variable” lengths. Histopa- 

_ thologie examination was: carried out 

between 2 and 63 days after removal 
of the dura. Hayreh observed that the 
gap in the sheath of the optic nerve 
was filled in 


* by a proliferation of the connective tissue 
which was adherent to the pia, so that no 
normal spaces of the sheath were present 
in. this region; however, the spaces were 
normal in all ether parts of the sheath, 
medially, distally, and proximally to the cut 
area. In seme specimens where a serial 
sectioning ef this region of the sheath was 

: done, this proliferation of connective tissue 

T was found to be missing in some places and 
was replaced by only a very loose and thin 


layer of tissue. 


Similar te Davidson’s 1969 observa- 
tions, Hayre2 noted two cases in 
which corneetive tissue invaded the 
„adjacent part of the optie nerve for 
some depth, apparently causing an 
atrophy of the part involved. 

The observations of Davidson indi- 
cate a mechanism of relief of papil- 
ledema baseé on obliteration of the 

“subarachnoid space in bis patients. 

We could find no histologic evidence 

for this in our case. It should be noted 
at the lengh of time which elapsed 

following removal of the dura in our 
case 1 Ge, 39days) when compared to 
the findings of Davidson and Hayreh 
was certainly adequate for prolifer- 

‘ation of connective or glial tissue with 
subsequent @osure of the subarach- 
noid space. The success of an 
attempted fistula in the dura which 
would permit continuing. escape of 
CSF may depend on the surgical tech- 
nique; the pathologic process causing 

_the elevated CSF pressure; the degree 
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of inflammation excited, the amount 
of corticosteroid therapy, and the 
variation between individuals. How 
long such a fistula would continue to 
function is not clear, but this situation 
may be in some respects similar to the 
circumstances seen in attempting to 
establish a successful aqueous filter- 
ing path. Should the fistula subse- 
quently close, the presence of severe 
optic atrophy may preclude the recur- 
rence of papilledema. There is at least 
clinical evidence of optic atrophy pro- 
gressing nine months later in a case of 
benign intracranial hypertension in 
spite of an initial successful optic 
nerve decompression.* 

We believe that the findings in the 
patients described in our cases 2 and 3 
are consistent with the contention 
that a dural fistula contributes to the 
relief of papilledema. Both patients 
showed bilateral regression of dise 
swelling following unilateral decom- 
pression. In our second case, CSF 
pressure returned to near normal 
levels (210 mm of water) one month 
after unilateral optic nerve decom- 
pression. 

In our review of the early literature 
we noted that numerous authors 
claimed that unilateral optic nerve 
decompression produced bilateral res- 
olution of the papilledema (deWeck- 
er, 1872, two cases; Carter,” 1889, two 
cases; Müller,” 1916, seven cases; Müll- 
er," 1917, five cases; and Kafka,” 
1928, one case). In many of these 
reports relief of signs and symptoms 
associated with increased intracranial 
pressure were described postopera- 
tively. Müller, for example, states that 
intracranial pressure was decreased in 
“most” cases.” Unfortunately, as Gal- 
braith and Sullivan note, the lack of 
detailed description and follow-up 
makes these early reports difficult to 
interpret.* 

In spite of these early reports, the 
effects of an opening in the dural 
sheath of the optic nerve are complex 
and by no means consistent. David- 
son’? found no effect on the contralat- 
eral disk after unilateral decompres- 
sion in six patients. However, it 
should be noted that five of David- 
son’s patients experienced immediate 
and constant relief of the symptoms 
of increased intracranial pressure fol- 


lowing the procedure, which suggests 
to us that a fistula was present which 
partially deeompressed the system. 
Billson and Hudsen’ described a 
unilateral and a bilateral optic nerve 
decompression. In the unilateral case, 
papilledema was eliminated ipsilater- 
al to the decompressicn, but not on the. 
contralaterel side. In the patient who 
had a bilateral optic nerve decompres- 
sion, they introduced a radioactive 
isotope inte the CSF at a later time. 
Using this’as a marker, Bilson and- 
Hudson were unab-e to demonstrate a 
leakage of CSF via the optie nerve. 
sheath. Three weeks after optic nerve- 
decompression in tais:patient, the disé- 
edema subsided but the CSF pressure 
was recorded at the same elevated 
level as it has been preoperatively. 
Burde and his asseckztes* successfully 
reversed pronounsed visual failure 
due to intractable gapilledema in a 
case of mecically unzontrollable pseu- 
dotumor cerebri by bilateral optic 
nerve decompressions a week apart. 
Cerebrospinal fluid gressure was not 
reduced after either procedure and, 
three weeks later. the patient. devel- 
oped bilateral abdacans nerve paresis 
which improved with epeated lumbar 
punctures. Despite ancontrolled CSF 
pressure, visual acuity and fields 
returned almost ta aormal with reso- 
lution of the papiledema. In our 
second case, in contrast, CSF pressure 
was almost normal four weeks post 
decompression. PR E 
Hayreh® found that unilateral de- 
compressicn rare’y lowered lumbar. 
CSF presstre or relisved contralateral- 
papilledema in menkeys. However, in 
one case a unilateral optic nerve 
decompression predazed resolution of. 
papilledema in bot eyes, and CSF 
pressure dropped to T20 mm water. He: 
attributes this to a leak of CSE- 
through tke open sheath, but states 
this was a very uacammon finding in- 
the rest of the series. 
We feel that apparently contradic- 
tory observations in the literature can- 
be reconciled if ame considers the 
subarachnoid spece to be a “three. 
compartment system.” Accordingly, 
each portion of the subarachnoid 
space surrounding the optic nerve (ie, 
orbital and intracanalicular) has a 
variable degree cf communication 





























Nerve Decompression—eltner et al 103 











































with the main subarachnoid space 
surrounding the central nervous sys- 
tem. Evidence to support this concept 
has been convincingly put forth by 
~ Hayreh.* In view of its relevance to 
_ the effects of clinical optic nerve 
< decompression, we believe its restate- 
ment is important: 


~The extent of communication between 
_ subarachnoid space of the sheath of the 
optic nerve and the cranial cavity was 
investigated along with the anatomy of the 
sheath of the nerve in 20 rhesus monkeys 
and-80 human beings. In rhesus monkeys 
ahd man, dense fibrous adhesions were 
seen in the region of the optic canal, exten- 
sive in some, while sparse in others, but a 
communication was found to exist in all. 
< The extent of this communication differed 
< in different specimens, being free in some, 
-but not in others. The orbital part of the 
sheath was loose enough to be eapable of 
“marked distension, especially near the 
eyeball, but in the region of the optic canal, 
-the bony canal and the optic nerve fitted 
together and were fixed to each other by 
fibrous: adhesions. Therefore, the CSF 
fromthe cranial cavity had to percolate 
through the narrow-meshed trabecular 
“meshwork, formed by the adhesions in the 
optic canal, to reach the orbital part of the 
sheath. I feel, therefore, that the region of 
the optic canal plays a crucial role in 
. conveying the raised CSF pressure of the 
-~ eranial cavity into the sheath of the optic 
“nerve; The unilateral or bilateral absence 
of edema of the dise or variations in its 
degree with the same level of the CSF 
s- pressure could be due to differences in 
~ facility of communications from the crai: 
jal cavity forwards into the sheath of the 
optic nerve. The distortion in intracranial 
pathology and intracranial hypertension, 
and adhesions in the interpeduncular 
cistern may interfere with the communica- 
tion`of the intracranial pressure to the 
sheath of the optic nerve leading to the 
many variations which may be observed.* 


Hayreh also points out that the onset 
_ of papilledema varied from 2 to 17 
_ days and that there was much varia- 
_ tion in the papilledema from animal to 
animal even when all other factors 
-were more or less similar. 
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This trabeeular meshwork around 
the optic nerve in the optic canal may 
explain the variation in onset of papil- 
ledema and the asymmetry of papil- 
ledema, in various clinical situations. 
Thus deeompressing one optic nerve 
may in some situations decompress 
the whole system with contralateral 
resolution of papilledema, and fall in 
lumbar CSF pressure. This would be 
the situation in our case 2, where CSF 
pressure was reduced to 210 mm of 
water four weeks later. In other indi- 
viduals, decempressing one optic 
nerve may only partially decompress 
the system, with ipsilateral resolution 
of the pap‘lledema and partial relief 
of the symptoms of raised intracranial 
pressure, as m Davidson's five cases 
and other cases reported in the litera- 
ture.“ It should be noted as well 
that Davidson’s five cases all had 
malignant brain tumors, which, being 
invasive space-taking lesions, may 
have caused distortions of the system 
preventing decompression. In the sec- 
ond case of Billson and Hudson,’ a 
patient with Apert’s syndrome (acro- 
cephalosyndactyly type 1) and papil- 
ledema, a unilateral decompression 
only produced ipsilateral resolution of 
the papilledema, and only after exten- 
sive linear craniotomy and craniec- 
tomy dic the contralateral dise edema 
subside. in this situation the trabee- 
ular meshwork in the optic canal may 
have been very distorted due to the 
craniosynostosis. 

In conelusion, we believe that the 
variation in the trabecular meshwork 
in the subarachnoid space at the optic 
canal may be an important factor in 
determining the extent to which the 
entire subaraehnoid space is decom- 
pressed by a single or bilateral optie 
nerve decompression. In addition, 
there may well be pathophysiologic 
differences between patients with 
pseudotumer cerebri (our case 3) and 
patients with a mass lesion as David- 
son’s five cases. Surgical technique, 


subsequent: inflammation or its lack, ~“ 
and variations in individual healing 
response may be important as well, 
Conscientious histologic examinatiott 

of available specimens and correlation 

of these findings with the clinical - 
course should provide more definitive * 
answers to the mechanism of action of 
this important ophthalmological surg- 
ical technique. 
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Review from Am. J. Ophth.: 

“The introductory chapters deal with the history of phacoemulsification 
and the selection of patients. This is followed by a detailed description 
of the technique. One is impressed with the author’s conservatism in that 
his most frequent admonition when a variance occurs in the standard 
procedure is ‘convert to a routine extracapsular’. This is obviously the 
crux of learning to use this technique properly since it is only useful 
when every step goes perfectly. The book is highly recommenced to 
those who have committed themselves to phacoemulsification as their 
standard technique for cataract extractions since this will review for 
them many of the points made in the formal course and will point out 
some of the errors and pitfalls. Those who have not taken the course 
should look at a friend’s copy since they will find it interesting.” 
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SURGERY 


OF THE EYELIDS 


j ‘ 
LESTER T. JONES. M.D. AND JOHN L. WORIG, M.D. 





Review from AMA Archives: 

“The surgical section on the eyelid describes a few well-selected ana- 
tomical procedures. The lacrimal sections are more inclusive and supe- 
rior. There is no reference where lacrimal anatomy, physiology and sur- 
gery are as well presented as in this text.” 


Management of Complications 
in 
Ophthalmic Plastic Surgery 


Among the outstanding classic chapters are:Quickert on lacrimal drain- 
age surgery; Tenzel on blepharoplasty; Beard on ptosis; Stasior on frac- 
tures; Soll on ectropion, entropion, and anophthalmic socket. 
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© Basal tear production. was measured 
by means of standardized Schirmer strips 
and: 0.5%. proparacaine : hydrochloride 
‘topical anesthesia in 20 patients. Premed- 
ication ‘with systemic diazepam (Valium) 
and atropine sulfate hac mo effect on 
basal tear production. General surgical 
anesthesia resulted in a noticeable de- 
(pression of basal tear production at 10, 
<- 30, and 80 minutes following induction of 
the anesthesia. It is suggested that 
prophylactic eye care include both re- 
placement of tears and prevention ot 
mechanical exposure öf the cornea 

during general anesthesia. 

(Arch Ophthalmol 95:187-108, 1977) 
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Theodore Krupin, MD; David A. Cross, MD; Bernard ‘Becker, MD. 


eneral anesthesia may create a 
hazardous set of conditions for 
the eye due to direct trauma, drying 
of the cornea, or irritation by the 
vapors or liquids of the anesthetic 
agent.” Taping the eyelids closed 
prevents incomplete closure of the 
eyelids during general anesthesia and 
consequent exposure of the eye. Many 
anesthesiologists also instill ophthal- 
mic preparations during administra- 
tion of anesthesia. The purpose of the 
present study is to measure the effect 
of general anesthesia on tear produc- 
tion in order to determine the need for 
the prophylactic use of ophthalmic 
preparations. 


MATERIAL AND METHODS 


Basal tear production was measured in 
20 patients undergoing surgery under 
general anesthesia. The average age was 
30 years 1 month (range 9 to 64 years). 
Patients with known lacrimal problems 
were excluded. No attempt was made to 
standardize the type or time of predmedi- 
cation or the anesthetic agents used. 

Measurements of basal tear: production 





Accepted for publication Aug 3, 1976. 

From the Department of Ophthalmology and 
the Oscar Johnson Institute, Washington Univer- 
sity Schoo! of Medicine (Drs Krupin and Becker) 
and the Department of Anesthesiology, The 
Jewish Hospital of St Louis (Dr Cross). 

Reprint requests to Department of Ophthal- 


mology. Washington University School of Medi- 


cine, 660 S Euelid, St Louis, MO 63110 (Dr 
Krupin). 


Decreased Basal Tear Produstion—Krupin et al : 





. E 









































were made, using. standardized Schirmer 
strips with 0.5% proparacaine hydrochlo- 
ride topical anesthesia, Excess fluid was 
blotted from the Tower cul-de-sac before 
the strip was placed at the junction of the: 
middle ard outer thirds of the lower lid 
The rate ef tear production was measured 
in millimeters of wetting in five minutes. 
Tear measuremerits: were made on all 20 
patients “after wremedication and just 
before the beginning of general anesthesia 
in all pationts. In addition, the rate of tear 
production was measured in eight of the 
patients’ vefore premedication. Repeated 
Schirmer determmetions were carried out: 
at 10, 30, and 60 mimutes following induc- 
tion. of general anesthesia. The eyelids 
were taped closed between. measurements 
with nò ophthalmse preparations. other 
than proparacaine ased: Statistical evalua- 
tion was performed, using: ne paired: 1 t- 
test. 


FESULTS 


General surgical anesthesia greatly 
reduced the rate ef basal tear produc- 
tion (Table). The average rate for 
the 20 patierts approximately one 
hour following premedication was 
13.6 + 1.9 mm/fanin (mean + SEM) 
This rate was reduced. ten minute 
following induction to 3.6 + 1.1 mm/ 
min. Tear production was further 
decreased at 34 minutes (0.6 + 0.8) 
and 60 minuzes (0.90.5). The 
decreases were highly significant: 
(P< 301) at all times measured. Thi 
further decrease between ‘ten. @ 









No. of Patients 
12° 


Baseline 













19.8 + 2.9 





Total 20 


30minutes was also significant 
{P < 025). : 
_ -The average basal tear production 
in the eight patients tested prior to 
premedication was 19.8 + 2.9 mm/5 
-min. Approximately one hour follow- 
-ing premedication with atropine sul- 
fate, 0.6. mg subcutaneously, and 
_ diazepam (Valium), 10 mg intramus- 
_cularly, the rate of tear production 
was 17.9 + 1.8mm/5 min. This did not 
-differ significantly (P > .4) from the 
baseline value. One hour following 
induction of general anesthesia the 
Yate was reduced significantly in 
these eight patients to 1.0 + 1.0mm/5 
‘min (Table). 
COMMENT 

The instillation of topical anes- 

thesia blocks the peripheral stimula- 


tion to reflex tear production and 
_ allows ‘measurement of basal tear 
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Effect of General Anesthesia on Basa! Tear Production* 


Wetting in Five Minutes, mm 


Atter Premedication 

10.7 427 32214 
17.9-4-1.8 = 
13.6. +1,9 36414 


*Schirmer strips were used with 0.5% proparacaine hydrochioride topical anesthesia. 
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production. The basal tear film is 
primarily responsible for adequate 
hydrationaad nutrition of the corned, 
and for lubrication of the cornea and 
eyelids. Ehe present study demon- 
strates a marked inhibition of basal 
tear production in patients under- 
going general surgical anesthesia. 
This occurs in all patients and is not 
related to the inhalation agent used: 
nitrous oxide-oxygen, halothane, or 
enflurane. 

The inhibition of both reflex and 
basal tear production creates a poten- 
tially hazardous environment for the 
cornea. The loss of protective eyelid 
closure under general anesthesia fur- 
ther increases the risk of corneal expo- 
sure. Tapiag the eyelids closed to 
prevent exposure may not be suffi- 
cient protection because of the 
marked depression of tear production, 
The presen’ study would suggest that 


prophylactic ocular care with the 
patient under general surgical anes- 
thesia should include both replace- 
ment of deficient tears as well ag 
prevention of mechanical exposure of 


the.-cornea. Petroleum-based oint-° 


ments are retained in the eye longer 
than aqueous solutions. The half-life 
for ocular retention of petroleum oint- 
ment in humans with closed eyes is 32 
minutes.’ If one assumes continued 
decrease of tear production during 
anesthesia, repeated instillations. of 
the ointment may be warranted every 
90 minutes. 


This investigation was supported in part by 
grant EY-00004 from the National Eye Institute, 
Bethesda, Md, and a Research to Prevent Blind- 
ness, Inc, Research Manpower Award (Dr 
Krupin). 


Nonproprietary Names 
and Trademarks of Drugs 


Proparacaine hydrochloride—Ophthaine. 
Enflurane—Ethrane. 


References 


1. Terry HR, Kearns TP, Love JG: Untoward 
ophthalmic and neurologie events of anesthesia. 
Surg Clin North Am 45:927-929, 1965. 

2 Snow JC, Kripke BJ, Norton ML, et al: 
Corneal. injuries: during general anesthesia. 
Anesth Analg 54:465-46T, 1975. 

3. Hardberger R, Hanna C, Boyd C: Effects of 
drug vehicles on ocular contact. time. Arch 
Ophthalmol 93:42-45, 1975. 


Decreased Basal Tear Production—Kpupin et al 


oa SESE eco 


There’s more 
than meets 
the eye ` 


.» With the Kowa hand-held 
Applanation Tonometer. 


f Like the cost, for example. At $595, the new HA-1 
applanation tonometer is priced lower than any 

comparable instrumentation . . . without 

sacrificing performance. 
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Hand-held and portable, the HA-1 operates on the 
basis of the Goldmann principle: a well-balanced 
applanation prism is brought into contact with the 
subject's corneal surface. Two batteries in the handle 
provide illumination bright enough for critical 
measurement; the sturdy headrest guarantees stability. 
And the HA-1 was designed for use on a seated or 

Y reclining patient... in or out of the examination room. 


Tre new HA-1 is portability and performance (and an 
idea companion to the Kowa regular or zoom slit lamps) 
. at the lowest price. Call or write for details 

and specifications. 
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Mid-Winter CONTACT ano: 


Contact Lens Association 


NINTH CONRAD BERENS MEMORIAL LECTURE. 
G. PETER HALBERG, M.D., F.A.C.S., NEW YORK, NEW YORK 
THE CORRECTION OF APHAKIA 


Complications of Soft Contact Lenses 
Herbert E. Kaufman, M.D., F.A.C.S. 
and James V. Aquavella, M.D., F.A.C.S. 
Co-Chairmen 


Keratoplasty 
Herbert E. Kaufman, M.D., F.A.C.S. 

Bullous Keratopathy 
James V. Aquavella, M.D., F-A.C.S. 

Erosions 
Waiter Stark, M.D. 

Pemphigus and Drying pes 
Antonio Gasset, M 

infections. 

Oliver H. Dabezies, dr., M.D., F.A.C.S. 

Keratoconus 
Jorge N. Buxton, M.D., E ACS. 

Quality Control ot- Contact-and Intraocular Leases 
G. Peter Halberg, M-D., F.A.C.S.; Chairman 
Participants.to be announced. 

Lacrimal Function and Contact onses 


Claes H> Dohiman, M.D 
Chairman 


FREE Ji PERS 


SYMPOSIA 


Tear Physiology a and Dry Bye S Syndrome 


Claes H. Dohiman, M.D., 


Tear Substitutes 
Michael A. Lemp, MD. FAC.S. 


Epithelial Surface and Its Interaction with Tears 


Roswell R. Pfister, M.D. 


Tear Film instability and its Relation to-Corneal Sensation 


Stuart L Brown, M.D. 


Soft Lens Disinfection 
Oliver H. Dabezies, Jr., M.D., FACS. 


Chairman 


Stuart Ericksen, Ph.D. 
Kiran Randeri, Ph.D. 


John M. Szabocsik, Ph.D. 
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Participants to be announced. 


l FREE COCKTAIL PARTY * FREE WINE TASTING PARTY 
-EVERYDAY COMPLIMENTARY BREAKFAST AND LUNCH 
COMPLIMENTARY CHAMPAGNE BRUNCH ON SUNDAY 


OPTIONAL OPHTHALMIC PRACTICE MANAGEMENT SEMINAR 
Immediately Preceeding The Midwinter Contact And Intraocular 
Lens Meeting, There Wili Be An All Day Ophthalmic Practice 
_ Management Seminar On Thursday, January 13, 1977. 
No Additional Registration Fee For The Practice Management Seminar 










_ See Program Of Practice Management Seminar On Page 112 










Friday, January 14 Through Sunday, January 16, 1977 | 
(Registration will start Thursday, January 13, 1977, 5-9:00 p.m. 
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INTRAOCULAR LENS MEETING 
of Ophthalmologists, Inc. 

Sahara Hotel, Las Vegas, Nevada 

Meeting will start Friday at s00 a.m. and will end Sunday at 1:00 p.m.) 


G. PETER HALBERG, M.D., F.A.C.S. 
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Management of the Contact Lens P. alam Case 
Management of Comeal Problems and Contact Lenses instructors-George Jones 
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i 
Director-Joseph W. Soper : in — R. 
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Kenneth V. Swanson Director—Chester J. Black, M.D. 
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pi enori ms Sunan hai LOS. Chartes O. Titus, M.D.. FACS. Hard and Soft Lenses in the Treatment of Ocule Pathology 
j Director—Frank B. Hoefie, M:-D., FACS: 




























Basics of Hydrophilic Lens Fitting—& Canadian Approach = ; A 
Director=john F. Morgan, M.D. ER.C.S. , a O Jorge N. Buxton, M.D., F.AC.S. James Caveman 
instrugtors—Ronaid. Groshaw, MLD, F.A.C.S., Bernard J. Slat, M.D., FRCS. Shei Wonald A. Fonda: M.D. FACS. 
Harold A: Stein, M.D., F.A.C.S.,John Valberg, M.D. Instructor—Richard S. Fixott, M:D. 
Basio mna Techriigue ana Workskoa with the Warner-Lambert Softcon Lens | The Use of Therapeutic Soft Contact Lenses 
irector—-Edward Shaw fe i 
; Instructors—Frederick S. Brigtthif, M.D., Joel Engelstein, M.D.. Director=nRorert S Waaa a Eeo Steveart, M.D., Ricard G-Lembach, 
„Hard Contact Lenses Surgical Aspects of Contact Lens Patients 









—Darector+Herschell H. Boyd, M A i 

i T G Director—Pierre Guibor, MD. 

iinicat Aspects of Fitting the HydroGurve Lens instructors—Marsha Guibor, Richard C. 
Director—James S. Russell; M D'Amico, M.D 
instructors—-Perry S. Binder, MD. Gerald L. Feidman, Ph.D., Susan Savage ARTA 

Therapeulic Lenses and Scieral Shel 

Director—Herbert L. Gould: M0. FA.C.S. 

instruétors—dohn W, Espy, M.. =.A.C.S., Marsha Guibor 
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INTRAOCULAR LENS COURSES 


COURSE #4 






















COURSE #1 
Norman S Jaffes, M.D. FACS. Kenneth Hoffer. M.D. 
: Course Director : Course Director a : 
Henry Clayman, M.D. Herbert E. Kauiman, M.D.. FACS. Richard D. Binkhorst, M.D... F.A.C.S., Richard 4. Keates, MI: Mary Michels; MD. 
COURSE #2 2 Firmon E. Hardenbergh, M.D., £.A.C.S., Frameis ©. Herzog: M.D.) FAG Sof 
Jack Haristein, M.D. ; < COURSE #5 
Miles A. Galin, MD. 


Coursë Director a 
Richard P. Kratz, M.D., Kenneth Boffer, MD.. James yv. Aquavella, M.D.. F.A.C.S., Course Director a Aas = 
Jeraid L. Tennant. M.D., Herbert L. Gould, MD., FACS, Saney G. Becker, MLD: 


Marvin Kwitko, M.D., F.A.C.S., Here M. Byron, M.D., FACS. 
COURSE #3 = James P. Gills, M.D. 
Henry Hirschman, M.D. 


-Gourse Director pa 
John Alpar, MD, Robert Azar, ME: Jehe Darin, M.D., James Gilis, M.D. 


Registration Fee: $150.00 MEMBER PHYSICIAN 
o $200.00 NON MEMBER PHYSICIAN 
$125.00 RESIDENT PHYSICIANS IN OPHTHALMOLOGY 


(must be identified in writing by the Chairman 
of the Department) : 

$150.00 TECHNICIAN EMPLOYED BY OPHTHALMOLOGIST 
(must be identified in writing by the employing 
ophthalmologist) 

$225.00 ALL OTHERS 













Please Make Your Check Payable To: CLAO-Mid Winter Seminar 


and forward to: Paul R. Honan, M.D. 
Treasurer, CLAO 
P.O. Box 588 
1720 North Lebanon Street 
Lebanon, indiana 46052 









om rate of $26.00 per day (tor single or double occupancy) has been 
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SEE PAGES 110 AND 111 FOR SYMPOSIA AND COURSES 
The Contact Lens Association of Ophthalmologists, Inc. is proud to announce in 
cooperation. with the Contact Lens Society of America the first annual Theodore E. 


Obrig Memorial Lecture which will be given during the Mid-Winter Meeting on Friday 
January 14, 1977 by Joseph W. Soper., Past President CLSA. 


PROGRAM OF CLAO PRACTICE | 
MANAGEMENT SEMINAR 
Thursday, January 13, 1977 


Herschell H. Boyd, M.D.—Chairman 
7:00 a.m.- 9:00 am. Registration. View Exhibits 


9:00 am- 205 am. Opening Remarks 
Oliver Dabezies, Jr. M. D. 
Chairman, Mid-Winter Meeting 





























9:05am- 9:10 am Jorge Buxton—Outgoing President 

946 am- 9:45 am: Peter Haiberg—-CLAO President 

9:20 a:m- 9:30 am. H. H. Boyd—Chairman of Practice Management Seminar 
$36. am- 945 am. “When to Hire and Fire Your Attorney” 







Richard Conrad, attorney 
Renton, Washington 





















































$45 am.-10:00 a.m. “Qualifications of Your CPA" 
Wayne Fury, CPA, Seattle. Wash. 
16:00 a.m.-10:10 a.m. “Why and How to Develop a Large Practice” 
Richard Kratz, Van Nuys, California 
10:10 a.m-16:20 am. “Space for a Large Practice” 
Elliot Blaydes, Biuefield, W. Virginia R 
10:20 a.m.-10:30 a.m. “Central System for Cash Flow for Any Practice” 
Herve Byron, Englewood, New Jersey 
10:30-a.m,-14:00 a.m. Break to View Exhibits 
11:06 a.m.-12:30 p.m. Symposium on: Use-of Ancillary Personne! 
Chairman, Elliott Biaydes 
41:00 a.m.-41:10 a.m. “Effective Use of Ancillary Personnel” 
Part |, Elliott Blaydes 
11:19 aim.-44:20 am. “Effective Use of Ancillary Personnel” 
Part H, Elliott Blaydes 
11:20 am=11:30 a.m. “Management of Ancillary Personnel” N 
Harold Stein, Tortonto, Ontario $ 
11:30 a.m.-11:40 a.m. “Contact Lens Fitting” $ 
Paul Honan, Lebanon, indiana 
17:40 a.m.-11:50 a.m. “Useful Office Forms” 
Herve Byron 
11:50 a.m.-17:55 am. “Refractive Heip” 
Richard Kratz 
14:55 a.m.-12:00 noon “Duties of Ancillary Heip” 
H. H. Boyd, Bellevue, Washington 
12:00 noon-12:30 p,m. Questions from Audience 
42:30 p.m.- 1:30 p.m. Lunch in Exhibit Area 
1:30 p.m 3:06 p.m. Symposium on Space Requirements 
Chairman, Richard Kratz 
1:30 p.m.- 1:40 pm. “Business Office Requirements” 
Herve Byron 
1:40 pim- 1:50 p.m. “Advantages of Two. Offices” 
Harold Stein 
1:50 pm- 2:00 p.m. “Office Ownership? 
Elliott Blaydes. 
2:00 p.m.- 2:10 p.m. Traffic Flow of Patients” 
Paul Honan 
2:10pm. 2:20 p.m. “Merits of Renting Space“ 
Richard Kratz 
2:20 pm- 2:30 p.m. “Beginning and Ending in Space” 
H. H: Boyd 
2:30 p.m- 3:00 pm: Questions from Audience 
3:00 pm- 3:30 p.m. Visit Exhibits 
3:30 p.m.- 5:00. p.m. Symposium on. Physician incorporation 
Chairman, HoH. Boyd 
3:30 p.m- 3:40 p.m. “Merits of incorporation” 
Richard Conrad. Attorney 
3:40 p.m- 3:55 pim: “Perils of incorporation” 
Wayne Fury, CPA 
3:55. pm- 4:00 p.m. “Why | Quit My PO” 
Richard Kratz 
4:00 p.m- 4:05 p.m. “Why to Incorporate" 
Herve Byron 
4:05 p.m.- 4:10 p.m. “Why Not fo incorporate” 
: Paul Honan 
4:10 pms 4:15pm. “Experience with incorporation” . 
Elliott Blaydes J 
418 pm- 4:20 p.m. “Deincorporation” ey 
HOH. Boyd g 
4:20pm- 4:25 p-m. “Summary Comments” 
: i Richard Conrad; Attorney 
4:25 pma 4:30 p.m. “Summary Comments? > ° 






Wayne Fury, CPA. ee 
= Questions from Audience | 





4:30 pm §:00 p.m 



































John H. Mensher, MD 


, ® Anterier chamber shailowing is a 
syndrome that may occur after retinal 
photocoagulation for diabatic retinopathy. 
Angle closure glaucoma. may occur. 
Peripheral itidectomy is rot indicated, as 
the condifion is self-limited and will 
resolve with or without medical therapy 

o within @ few days. A vascular occlusive 
phenomenon leading to congestion in the 
choroidal system is postulated as the 

oe cause at this phenomeron. The ciliary 
|- body may be shifted anteriorly and rotated 
< inwardly te produce the anterior chamber 

changes observed. 
(Arch Oghthaimoi 95: 153-116, 1977) 


he eurrent modes af treatment of 
proliferative diaketic retinopa- 
thy inéuce argon laser and xenon are 
photoceagulation. Complications of 
retinal photocoagulaticn include mild 
iritis, optic neuritis, arterial and 
venous occlusions, macalepathy, vitre- 
us- hemerrhage, and exudative ret- 
al detachment. Accideatal macular 
hotocparulation is possible. Central 
retina) vascular occlusion may be a 
sequel to a retrobulbar: hemorrhage 
induced By the needle introduced into 
o the re:rcbulbar space fer anesthesia 
and akinesia. Contraction of prereti- 
nal and vitreous membranes leading 
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Anterior Chamber Depth Alteration 
`- After Retinal Photocoagulation 


to traction detachment of the retina is 
another distressing complication of 
photocoagulation therapy... An al- 
ready cataractous lens may become 
more opacified as a result of treat- 
ment. 

This paper presents our experience 
with a complication of retinal photo- 
coagulation with which we were 
initially unfamiliar: angle closure and 
angle narrowing with anterior cham- 
ber shallowing. 

MATERIALS AND METHODS 


After the first two cases of angle closure 
occurred an attempt was made to record 
anterior chamber depths, intraocular pres- 
sures, and angle configurations both 
before and after photocoagulation. With 
the exception of a three-week gap in the 
early part of the study, the patients were 
studied consecutively during a five-month 
period. There were 30 patients in all, in- 
cluding the two patients first noted. Ages 
ranged from 19 to 65. All had diabetes. 
Treatment was applied to all proliferative 
areas except those in the papillomacular 
bundle and those less than one-half disc 
diameter from the macula. In addition, 
retinal scatter therapy or ablation was 
carried out to include an area from the 
equatorial region to a point one dise diam- 
eter above. nasal, and below the dise and 
two dise diameters above, temporal, and 
below the macular area (Fig 1). The total 
number of argon laser applications was 
usually 1,600 to 2,000, which included 
scatter and focal treatment. No more than 
700 xenon applications were made and 
almost always the number was in the 400 to 
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500 rangs. Before this treatment. the 
patients kad applanation tonometry, goni- 
oscopy, and the anterior chamber depth 
was measured using 4 pachymeter (Haag- 
Streit Pachymetes) mounted on a slit lamp 
(Haag-Streit). This measurement. was 
from the anterior:susface of the lens to the 
corneal endothelium and in- one patient. 
who had aphakia with a flat vitreous face, 
from tha: face totke endothelium (Fig 2} 
The same measurements and examinations 
were carried ow after treatment and 
eomparisans were tien made. The. argon 
laser (Coberent tion) and. xenon are 
photocoagulators {Zziss) were used for the 
treatment. No attempt was made to corre“: 
late the severity of the retinopathy with _ 
the subse quent degree of anterior chamber. 
shallowing. 
With very few exceptions all of the 
patients. were rested at one session. 
Retrobulbar anesthesia-akinesia was em- 
ployed using either Edocaine hydrochloride. 
or mepivacaine bydzochloride without epi- 
nephrine. or hyaluronidase. Pupils were: 
dilated with 1% tropicamide or 1% eyclo- 
pentolate hydrochloride and 10% phenyl 
ephrine hydrochbrve. For those patients 
receiving xenon. ere photocoagulation a. 
12.5 mm 41:87 base curve plano contact lens - 
was placed on the carnea with saline under 
it to prevent drying during the treatment- 
episode. A three-mirror Goldmann fundus — 
contact ens was placed on the cornea of- 
those patients reee*ring argon laser photo- 
coagulation. Methyivellulose, 1% to 2%, was 
used as the bonding agent: The treatment 
with the xenon arc was carried out using-a 
3°spot sze througout and the intensity 
was varied according to the patient's 
retinal b-anching response. Usually green 2 
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Table 1.—Ages by Decades 


Age Range in the Angie Closure Group 
rotten 








Consecutive Cases 
Overall—31 to 65 Years Old 






= 
Nonconsecutive Cases 
Overail—22 to 60 Years Old 






































Decade No. Decade No.* 
4th 1 3rd 1 
5th 2 4th 0 
6th 3 Sth ie} 
7th 4 6th 2 
7th 1 


Age Range in the ‘Angle Narrowing Group 


wa neiaa 









Consecutive Cases 
Overali-—19 to 63 Years Old 





Nonconsecutive Cases 
Overall—22 to 60 Years Old 
| aaa, 










































Decade No. Decade No.* 
2nd 1 3rd 2 
8rd. 3 4th 2 
: 5 5th 2 
3 6th 3 
4 7th i 








was required but many were treated with 
reen Lor 3. On a rare occasion red 1 was 
used. The length of time the shutter was 
pen was usually 0.5 seconds or less though 
no automatic timer attachment was avail- 
cable. As regards the argon laser photocoag- 
ulation, the intensity used was variable 
and was again tailored to the individual's 
‘retinal response. The spot size, however, 
“varied according to the anatomy treated. 
Neovascular patches were treated with 50x, 
100g, or 200x spots sizes with a duration of 
‘0.2 seconds most of the time. The “paint- 
dng” technique was rarely: employed. A 
500p spot size was used for the scatter 
therapy. Again,.milllwatt intensities of the 
-beam were varied to produce notable 
whitening of the treated retina, The 
scatter extended to the vortex vein: ampul- 
lae or.slightly anterior to them and: no 
attempt was made spetifically to avoid 
collecting systems. The lesions with both 
“xenon arc and argon laser photocoagula:. 
ction were on the average spaced about ong- 
alf burn diameter apart. The “pan-retinal. 
photocoagulation” was completed almost 
uniformly at one treatment session. On a 
‘rare occasion, due mostly to corneal prob- 
lems, the treatment was applied at two.or 
three sessions spaced a day apart. l 


RESULTS 


divided into groups related tothe 
«angle configurations after treatment. 
Ten of them developed angle closure 
and 20 developed a narrowed, but not 
totally closed, angle. None were unaf- 
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“*Fifteenth patient did not develop the syndrome. 


Thirty patients in the study were- 



























fected. Five of the ten in the angle 
closure group had been treated with 
the xenon are aad the other five with 
the argon laser. In the group of 


-patients with narrowing without clo- 


sure, 9 were treated with the xenon 
are.and 11 with the argon laser. The 
ages by decades of the patients in 


-each group are listed in Table 1. 


The anterior chamber depth mea- 
surements before the treatment in the 
two groups are presented in Table 2. 
It should be noted that one patient in 


the angle closure groups had neither 


pretreatment nor posttreatment 


pachymetric readings. Three in the 
“narrowing group were not examined ~ 


in -this manner either. The two 


-patients who developed closed angles 


had pachymetric readings during and 


after their attacks and from. this a 


pretreatment depth measurement 


“was extrapolated. All. patients were 


gonioscoped before and after treat- 
‘ment, though, and all were noted to 


“have altered angle configurations to a 


greater or lesser degree. 
We-were unable to predict which 
patients would fall into the angle 


“narrowing or angle closure groups by 
‘the measurement of the anterior 


chamber depth prior to treatment. In 


addition, an estimation of the cham- 
ber angle conformation before the- 


treatment was only of some predictive 




























Table 2.—Anterior Chamber Depth’ 
Measurement Pretreatment 












Consecutive 
Cases 


Nonconsecutive 
Cases* 















No. mm 
Angle Closure 


mm 









2.0-2.9 6 2.0-2.9 2 

3.0-3.9 3 3.0-3.9 2 

Not done 1 Sis KA 
Angle Narrowing 

2.0-2.9 8 2.0-2.9 4 

3.0-3.9 9 3.0-3.9 6 





Not done 3 


*The 15th patient did not develop: 


ihe- 
syndrome. we 





Fig 1.~Area of retina photocoagulated in 
ablation treatment (shaded zone). 


value. The patients with narrower 
angles had only a slightly greater 
chance of developing angle closure 
than those with wider pretreatment 
angles. 

The alteration of the anterior cham- 
ber depth as a result of treatment is 
shown in Table 3. The change was 
caleulated as a percentage of the orig- 
inal measurement. The angle closure 
‘group had an anterior chamber: shal- 
‘lowing of 15% to 60% and the narrow- 
ing group shallowed between 12% to 
42% of the original anterior chamber 
depth. 

Intraocular pressures were mea- 
sured before and after treatment. In 
the angle closure group the pressures 
before photocoagulation ranged from 
8 to 25 mm Hg. After the treatment 
the range was from 20 to 55 mm Hg. 
The one pressure of 20 mm Hg is 
perhaps misleading, but could be 
explained by the fact that this patient 
was aphakic and had a peripheral colo- 

= boma. The angle definitely closed and 
the vitreous face, flat at the pupil, 
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Consecutive Cases 








in angle Closure 








Table 3.—Change in Anterior Chamber Depth (%) 





— aah — 
fa Angle Narrowing 











Nonconsecutive Cases* 


In Angle Closure in Angle Narrowing 













































; e . — 
Ee % No. % No. % No.  % No. 
“40-18 1 10-19 6 10-19 1 10-19 5 
3 20-29 6 20-29 1 20-29 3 
2 30-39 4 30-39 1 30-39 2 
7 40-49 1 40-49 1 40-49 1 40-49 0 
, 1 -50-59 0 
1 à 60° 1 60 0 
F Not dene 1 Not done 3 






“The t8th:patient did not develop the syndrome. 


moved well forward as a result of the 
chamber shallowing phenomenon. 

. None of the patients experienced 
‘ocular or retroocular pain with intra- 
ocular pressures as highas 55 mm Hg. 
Only seme patients complained of a 
slight headache. Among the angle 
narrowing patients, the pressures 
measured ranged from 7 to 18 mm Hg 
before treatment and 14 to 23 mm Hg 
afterwards. These patients were 
asymptomatic. Many had an anterior 
uveitis, usually of a slight degree. 

Most of the patients who developed 

the complications were found to have 

a solid elevation of the choroid with 

í o 7o extension anteriorly to the pars plana. 

l It was quite easy to see the ora serrata 

and pars plana in many of the patients 
without scleral indentation. 

In: addition to the consecutive 
series, data were collected on 15 addi- 
tional patients treated. similarly. The 
observations. were carried out after 
the initial group of 3) patients had 
been treated. The results were similar. 
Four of these 15 patients developed an 
angle closure and ten an. angie nar- 
rowing without closure. The number 

_ of patients treated with argon and 
~<xenon-developing the syndrome was 
, same. Five angles shallowed after 
xenon photocoagulation and five after 
rgon laser treatmert. Two closed 
after xenon and twe after argon. 

Before treatment the pressure range 

in the narrowing growp was between 
10.andé19 mm Hg and efter treatment 

it was. between 10 and 27 mm Hg. In 

the clesure group the pretreatment 
pressure was 10 to 29 mm Hg, and 

after treatment it was 21 to 29 mm 

Hg. One of the 15 patients studied did 

R. not react as others 
© tis preseribed treatment. In this one case 
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had to the 


(treated with the argon laser) the 
scatter pattern fell short of extending 
to the vortex ampullae. This, in view 
of a proposed mechanisms for the 
chamber angle narrowing and closure, 
may be important. The data are 
included in Tables 1 to 3. 


COMMENT 


The two patients who first devel- 
oped the angle closure glaucoma were 
operated on because of lack of 
previous experience with the phenom- 
enon. Peripheral iridectoraies were 
performed when after many hours no 
response to miotics, acetazolamide, 
and glycerol was obtained. Neither 
patient had pain and the corneas 
remained clear although there was a 
mild anterior chamber reaction. In 
addition, after the operation, there 
was no redeepening of the-anterior 
chamber. Only after several days did 
the chamber become of normal depth. 
The intraocular pressures returned to 


pretreatment levels only after three . 


or four days, although they did not 
remain at the high presurgical levels. 
One of the two patients developed a 
substantial intumescent cataract. af- 
ter the iridectomy necessitating ex- 
traction by the referring. physician. 
The procedure was uneventful and the 
aphakic acuity was nearly the same as 
before the treatment. The other 
patient has maintained a clear lens 
and 6/6 vision. 

Within a short space of time a third 
patient developed the same problem. 
Because of the previous experience we 
were reluctant to operate. The persist- 
ence of a shallow chamber was remi- 
niscent of malignant glaucoma. Thus 
we decided to treat the patients with 
mydriatics and ¢ycloplegies. Topical 
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fairly great dstances from the clinic 







































Fig 2.-Measurement by pachymetry fro 
anterior jens to endothelium. aa 


steroids were alsə used. Neither glye- 
erol nor a¢etazalemide was employed. 
The condition resolved in three to four 
days. | Bo oo 

We observed this syndrome both in 
patients who were treated entirely in 
one episode anc. in patients whose 
treatment extended over_a two-day 
period. We found absolutely no dele- 
terious long term effects of per- 
forming the pan-retinal photocoagula- 
tion entirely et one session. We did 
not, however, treat one. or two- 
quadrants at & time at weekly inter 
vals in order tc detect any variation in 
the ineidence cf the syndrome. It was 
economically and practically unfea- 
sible fer most. cf the patients to be 
treated in this manner, The absence of.” 
late secuelae support our contention. 

Because most of our patients live at. 


we weve not able to follow many of 
them closely after this complication... 
was nozed. One patient was, however, 
seen daily for two weeks. Pachymetric. 
readings showed that her anterior. 
chamber returned to its pretreatmen! 






depth after one week. 

-The patients who developed shal- 
lowing of the chambers without 
closure were not treated. Those whose 
angles closed were given various 
cycloplegics and steroids in combina- 
tion, cyeloplegics alone, and steroids 
‘alone. Some were not treated because 
we believed that the syndrome, being 

‘$0. prevalent, must have occurred 
previously but had resolved unrecog- 
nized. Also, no patients had ever 
returned with late sequelae. This 
phenomenon seemed to be self-limited 
and benign. 

"Transient elevations in intraocular 
-pressure have been observed experi- 
“mentally in: rabbits and monkeys.?* 
These, however, were related to the 
actual impact of the xenon arc and the 
-ruby laser. The argon laser reportedly 
“did not produce the same effect, 
however. 

> Alterations in the choroidal vascula- 
ture have been observed histopatho- 
logically by many investigators** af- 
ter retinal photocoagulation. Evidence 
of embarrassed blood flow due to 
vascular occlusion was shown. In addi- 
--tion, experimental occlusion of vortex 
veins in monkeys by Hayreh and 
‘Baines* has produced a syndrome 
almost identical to the one presented 
“here. 

=> Central retinal vein occlusion has 
‘been observed in relation to the subse- 
. quent development of chamber angle 
“narrowing and closure. The syndrome 
-zhas been observed from one day after 
~ the occlusion to two years afterward. 
~The choroidal vasculature was be- 
_ lieved to play no role but rather the 
= authors believed transudation from 
-retinal vessels led to an increase in 

“Vitreous volume and a subsequent 
-Shallowing of the anterior cham- 
bert’ 

In an article only recently published 
(after the group of patients presented 
“-here had been studied), Boulton et al‘ 
--Yeported the incidence of transiently 
induced myopia following xenon are 
photocoagulation. Mechanisms pro- 
posed to account for this phenomenon 
included a forward shifting of the 
lens, increasing lens thickness, and an 
enhancement of the posterior seg- 
ment volume due both to a leakage of 
cell-free fluid into the vitreous from 
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the choroid and to an anterior annular 
detachment of the choroid. 

Phelps“ in late 1974 presented the 
eases of two patients who developed 
spontaneous acute angle closure and 
increased intraocular pressure. This 
was thought to be due to swelling of 
the ciliary body with anterior and 
inward rotation of that structure 
around the scleral spur. As a result the 
zonules would relax causing the lens to 
change shape toward increased round- 
ness (creating an induced myopia). In 
addition, with the ciliary body shift, 
the angle would close and the glau- 
coma attack would oceur. 

This condition was treated success- 
fully with eycloplegia and steroids (in 
a manner similar to the group of 
patients in this paper). Peripheral 
iridectomy was not recommended. 
The dynamic physiologic alteration 
that occurred in Phelps’ patients may 
be similar te the one that appeared in 
the patients presented here. 


CONCLUSION 


It appears that the syndrome of 
anterior chamber shallowing after 
retinal photocoagulation is a vascular 
phenomenon. The choroidal system is 
most likely the affected one. Hayreh 
and Baines’ have shown that this 
syndrome can be produced acutely by 
an obstruction in the vortex venous 
system. It has been demonstrated that 
choroidal vascular occlusions may oc- 
cur after photocoagulation.** In this 
clinic we have observed, after the 
extensive ablative photocoagulation, a 
choroidal elevation appearing as a 
solid detackment with an elevation of 
the pars plana. Rotation forward of 
the ciliary body and subsequently of 
the lens and iris diaphragm might 
then occur producing the clinical 
picture described.” It is possible that 
fluid transudaticn anteriorly,’ after 
all vortex veins are occluded, may play 
a role in altering vitreous volume 
dynamics causing a shallowing of the 
anterior chamber. However, in one 
patient with angle closure, injection of 
fluorescein did net show a leakage of 
the dye from the ciliary body area. 

Whether this syndrome is produced 
by altered vitreous volume due to fluid 
leakage from retinal and ciliary 
vessels or to a vascular obstructive 

















phenomenon (that we believe to be the 
more likely cause), it is a reversible or 
self-limited one, which responds to 
many therapeutic regimens. Un- 
treated it will eventually resolve 


equally well. Of utmost importance is - 


the fact that in this instance an oper- 
ation to relieve the angle closure is not 
indicated. 


Nonproprietary Name and 
Trademark of Drug 


Tropicamide—Mydriacyfl. 
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UE Ophthalmic Surgery Seminars _ 


155 Clinton Road (P.O. Box 565), Caldwell, New Jersey 07 306 
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Problem: CONJUNCTIVITIS 


Solution: NEOSPORIN: 
Ophthalmic Solution sterile 
(polymyxin B-neomycin-gramicidin) 


EE a ZAI INCRE TT e E A D Conr R 
OTAN E oe Ms A ae, 


for use against a wide range of gram-negative and gram-positive bacteria. It 
helps clear the infection and restore comfort when conjunctivitis is the 
problem. @ Clear solution does not blur working-hours vision. @ In convenient 
DropDose* plastic dispenser boitle of 10cc. Also available as Neosporin" 
Ophthalmic Ointment (polymyxia B-bacitracin-neomycin). @ See next page 
for brief prescribing information 


> NEOSPORIN’ 
Ophthalmic 
Solutior. serie 

_ Polymyxin 3- 

~ - Neomycin-Sramicidin 


Each ce contaims: Aerosporin® 
brand Polymyzin B Sulfate 5,000 
Units; neomycin sulfate 2.5 mg 

, — (equivalent to 1.75 mg neomycin 

, < base); gramici4in 0.025 mg. Vehicle 

contains alcokol 0.5%, thimerosal 

} (preservative) 3.001% and the inac- 
tive ingredients propylene g ycol, 
AIN g polyoxyprepy- 
lene compound, sodium chloride 
and purified water. 


a NEOSPORIN’ 
- Ointmeat 
- Ophthalmic sii. 


Polymyxin 3- 
Bacitracin- Neomycin 


Each gram cortains: Aerospcrin® 
brand Polymyzin B Sulfate 5,900 
Units; zinc bavitracin 400 Units; 
neomycin sulf_te 5 mg (equivalent 
to3.5 mg neomycin base); special 
white petrolatam qs. 
CONTRAINEICATIONS: 
This product i. contraindicated in 
those persons who have shown sen- 
-sitivity to any of its a ara 
l WARNINGS: 
-Prolonged usemay result i in 
-overgrowth ofmonsusceptible 
organisms. Ophthalmic Ointment 
may retard cozneal healing. 


~~ PRECAUTIONS: 
Culture and susceptibility testing 
< should be perDrmed during 
treatment. 
Allergic cross-reactions may occur 
which could p event the use cf any 
or all of the followin antibiotics 
for the treatment of future infec- 
tions: kanamycin, porimon ain, 
streptomycin, and possibl y 
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Acquired Cerebral Dyschromatopsia 


Glenn J. Green, MD, Simmons Lessell, MD 


è Color b’ ndness develeped in five 
patients apparently because of lesions in 
the posterio' portions of both cerebral 
hemispheres Three of them also had 
symptoms of prosopagnosie. The lesions 
were neoplastic in two and vascular in 
three of the eatients. It would appear that 
bilateral, inf®rior, occipital lobe lesions 
may be responsible both for acquired 
cerebral dyschromatopsia and prosopag- 
nosia. Evidence from experimental inves- 
tigations in primates suggests that the 
areas of the cerebral hemispheres anal- 
ogous to these involved in these patients, 
may be specialized for the processing of 
colored stimuli. 

(Arch Opathalmol 95:124-128, 1977) 


ince tbe first case of acquired 
dyschromatopsia of cerebral ori- 

gin was described in 1899,' there have 
been sevezal additional cases reported 
in the neurological literature. To our 
knowledge, only one ease has been 
reported in the ophthalmological liter- 
ature.? In a recent review, Meadows’ 
was able to find only 18 adequately 
described cases. He inferred from 
these, anc from one patient whom he 
personally evaluated, that bilateral 
occipital _esions are responsible for 
this disorder. We have recently exam- 
ined five patients with acquired 
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dyschromatopsia apparently due to 
bilateral cerebral lesions. The purpose 
of this report is to present further 
clinical evidence that supports Mea- 
dows’ conclusion and to review the 
subject of cerebral disorders of color 
vision. 


REPORT OF CASES 


Case 1.—A 64-year-old, married, retired, 
male mechanical engineer initially came to 
the hospital in December 1974 because of 
left-sided weakness of four weeks’ dura- 
tion. He had a left hemiparesis, but the rest 
of the findings of physical and neurological 
examination were normal. Neuro-ophthal- 
mic examination revealed that his visual 
acuity was 15/15 in both eyes, and he had 
normal color vision when tested with the 
Ishihara plates. Pupillary reactions, eye 
movements, and opticokinetic responses 
were normal. There was no lateral devia- 


tion of the eyes oa forced closure of the 
lids. His fundi were normal, and his visual 
fields were full te the 1-mm and 2-mm 
white objects on the 2-meter tangent 
screen. 

Chest x-ray films showed a 3-cm density 
in the right upper lobe. A technetium 99m 
brain scan demonstrated discrete round 
areas of uptake, ore in the parietal region 
of each hemisphere. A presumptive diag- 
nosis of metastat carcinoma of the lung 
was made, and the patient was treated 
with 3,00€ rads of whole-brain irradiation. 
His left hemiparesis had improved by the 
time of his discharge in January 1975. 

In May 1975, he returned because of 
increasing shortness of breath. The chest 
x-ray film now showed a right pleural 
effusion. Bronchoscopy was performed 
after the findings of thoracentesis did not 
lead to a diagnosis. It disclosed poorly 
differentiated sqaamous-cell carcinoma. A 
technetitm 99m brain scan showed two 


Fig 1.—Radionuclide brain scan in case 1. Left, Anteroposterior Drojection; Right, Lateral 
projection. Note areas of isotope uptake in occipital lobes. 
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areas of increased uptake in the left poste- 
rior region adjacent to the midline. The 
patient received 4,000 rads of therapy to 
the mediastinum and intrapleural mechlor- 
ethamine hydrochloride, which resulted in 
relief of his symptoms. He was discharged 
from the hospital in July 1975. 

In September 1975 the patient began to 
have difficulty reading. The print seemed 
clear to him but for reasons he could not 
explain, he could not read. He also 
complained of difficulty in keeping his 
writing on a straight line across the page. 
Two weeks later, the patient began to see 
smooth, wavy, black and orange lines that 
did not disappear when he closed his eyes 
and that were present almost constantly. 
Ten days later, the patient awoke from a 
nap and found that his whole visual field 
was filled with blue, yellow, red, and green 
jagged lines, and other ill-defined shapes. 
This was not associated with any headache, 
alteration in consciousness, nausea, vomit- 
ing, involuntary movement, or weakness. 
The episode lasted between 10 and 15 
minutes and ended suddenly without leay- 
ing any residual visual or other symptoms. 
This episode occasioned readmission to the 
hospital. His only other visual complaint 
was that for the preceding month every- 
thing appeared “dim” and he said that 
“things don’t look as bright as they used 
to.” 

Findings of his general physical exami- 
nation were remarkable for tenderness and 
decreased range of motion of his left hip. 
He was oriented as to time, place, and 
person, had excellent memory for recent 
and remote events, and was not aphasic. 
He had no left-right disorientation or 
constructional apraxia. He had a left hemi- 
paresis, but no sensory abnormalities were 
found. 

A neuro-ophthalmic examination in Oc- 
tober revealed that his visual acuity was 
20/20 in both eyes. On testing of his color 
vision with the Ishihara plates, he now 
could read only the “malingering” plate 
with each eye. He did not report the confu- 
sion numbers. He had no difficulty with 
color-naming when presented brightly col- 
ored objects, and he also had no difficulty 
answering such questions as “what color is 
a banana?” Pupillary reactions, eye move- 
ments, opticokinetic responses, and find- 
ings of exophthalmometry and slit-lamp 
examination were normal. There was no 
lateral deviation of his eyes on forced 
closure of the eyelids. His fundi were 
normal. He had a total, absolute, right 
homonymous hemianopsia. The patient 
could not read words (although he could 
read individual letters and numerals), but 
he could write normally. He did not appear 
to be illiterate (he could give the correct 
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spelling of words that were said to him and 
he could identify words if they were spelled 
to him). Face recognition was normal and 
there was no evidence of visual object 
agnosia. A technetium 99m brain scan at 
that time showed bilateral discrete round 
areas of increased uptake in the occipital 
lobes (Fig 1). 

This man presumed to have meta- 
static brain disease was examined 
early in the course of his illness (when 
he had signs indicative of involvement 
only in the right hemisphere) and had 
normal color vision. Several months 
later, after he began to experience 
unformed, colored, visual hallucina- 
tions, he was color-blind. While he had 
normal visual acuity, he had a right 
homonymous hemianopsia and alexia 
without agraphia. There was good 
evidence by brain scan that he had 
lesions in both occipital lobes. 


Case 2.-A 43-year-old, unmarried, fe- 
male insurance agency manager was trans- 
ferred from another hospital on Nov 20, 
1975, for evaluation of headaches and loss 
of vision, presumably due to metastatic 
carcinoma of the lung. 

The patient’s past medical, ocular, and 
neurological histories were unremarkable. 
She had smoked three packs of cigarettes a 
day for approximately ten years. One 
month prior to admission, she developed 
constant, moderately severe, nonthrob- 
bing, bifrontal headaches. 

There were no visual symptoms until two 
weeks before admission, when she found 
that she could not judge distances while 
driving her automobile. She could clearly 


Fig 2.—Computerized axial tomographic scan in case 2. 





see the cars in front of her, but could not 
judge how far away she was from them. At 
that time, she also began to have difficulty 
reading, but had no difficulty writing. She 
also seemed to mislocalize objects in space. 
For example, when she reached for food on 
her plate it was not where she thought it 
was. Ten days before admission, the 
patient suddenly began to see flashing 
lights in the center of her visual field. The 
lights were not colored and did not form a 
pattern. The episode lasted two hours, 
stopping suddenly and leaving no residua. 

The patient’s relatives reported that 
around the same time she began to have 
difficulty recognizing them by sight when 
they visited her, although she would 
instantly recognize them when they spoke. 
A chest roentgenogram made at another 
hospital showed a left perihilar mass, and 
an EKG showed a right-sided abnormality. 
A computerized tomographic (CT) scan of 
the brain showed multiple discrete lesions, 
and she was transferred. 

The findings of general physical exami- 
nation were unremarkable. Her neurolog- 
ical examination showed that she was 
oriented as to time, place, and person. 
Memory for remote and recent events was 
intact, and she had no aphasia, apraxia, or 
right-left disorientation. Findings of the 
motor and sensory examinations were 
unremarkable. 

A neuro-ophthalmological examination 
on the day of admission showed that her 
visual acuity was 20/25 in both eyes. When 
tested with the Ishihara test plates, the 
patient could read only the “malingering” 
plate and missed all of the other plates. She 
did not report the confusion numerals. The 
patient could correctly name the colors of 


Dyschromatopsia—Green & Lessell 





= 





a 





brightly colored objects that-were shown to 
her, ‘and she could correctly answer such 
questions as “what color is a banana?” 

* Her pupillary responses ard eye move- 
ments were normal except that she had 


« poor opticokinetic responses in all direc- 
+ ‘tions: On forced closure of the eyelids the 


eyes deviated to her right. Slit-lamp exam- 
ination: and fundus examimation were 
normal. She had bilateral’ homonymous 
hemianopias which spared. fixation and 
which was more dense on the right. The 
patient was alexie (although she could read 
individual letters and numerals) but was 
not agraphic: She had no object agnosia. 
Although the patient could. correctly iden- 
tify photographs of such famous people as 
Presidént Ford and Katherine Hepburn, 
she gould not recognize her'sister who was 
brought silently to her for identification. A 
CT scan showed a discrete area of uptake 
cin the lateral wall of the left lateral 
ventricle and another round area of 
increased uptake in the left occipital lobe, 
with distortion and displacement of the 
right occipital lobe (Fig 2)... 

In this woman wih presumed 
metastatic disease of the brain, symp- 
toms of impaired spatia orientation 
developed, followed in a few days by 
unformed, noncolered visual halluci- 
nations and prosopaguesia. Despite 
good visual acuity, she was color-blind. 
She had a bilateral -homonymous 


-hemianopia that spared fixation, and 


alexia without agraphia. The CT scan 
demonstrated a left occipital lobe 
lesion and showed distortion and 








displacement of the right occipital 
lobe. 


Case 3.—A 60-year-old married man was 
evaluated as an ambulatory patient in 
October 1975 because of loss of vision and 
difficulty in recognizing faces. 

He had a history of myocardial infare- 


tion and hypertension, but his past ocular. 


and neurological histories were negative 
prior to December 1974. At that time, he 
was admitted to another hospital because 
of severe, continual, throbbing pain above 
his right eye, which radiated to his right 
occipital region. Examination there 
showed that he had a left hemiparesis, but 
his ophthalmological examination was: re- 
ported as normal. Lumbar puncture, skull 
x-rays, brain sean, and carotid arteriogram 
were reported as nermal. An EEG showed 
slow-wave activity from the right temporo- 
occipital region and a “suggestion of slow- 


wave activity” in the left posterior tempo-. 


ral region. The patient was discharged 
with a diagnosis of “cerebrovascular acci- 
dent.” i 

During the next few months, the patient 
began to notice blurring in his left visual 
field and was examined in May 1975. His 
visual acuity then was 20/20 in both eyes, 
and his color vision was normal as deter- 
mined by testing with the Ishihara plates. 
He had a dense, left homonymous hemiano- 
pia. The rest of the examination results 
were normal. 

The patient returned in October 1975 
because of loss of vision and difficulty 
reading and in recognizing faces. A neuro- 
ophthalmological examination then showed 
a visual acuity of 15/40 OD and 15/20 OS. 
His color vision was abnormal in both eyes 
(he missed five of ten plates in the Ishihara 
series and the ones that were identified 
correctly were identified with great diffi- 
culty}. He did not report the confusion 
numerals. He could correctly name the 
colors of brightly colored objects that were 
presented to him. 

Pupillary reactiens and eye movements 
were normal except that opticokinetic 
responses were reduced when the drum 
was rotated horizontally to either side. 


ee “Fig 4.—Visual fields in case 4. Left, Initial field test (color vision normal); Right, field test 






after dyschromatopsia developed. 
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-rological examination showed a normal 
“mental status and no evidence of aphasia, 








There was no lateral deviation of the eyes 
on forced closure of the eyelids. The results 
of slit-lamp and fundus examinations were. 
normal. He had a ccmplete left homony- 
mous hemianopia and. a partial, right 
superior, -homonymsus quadrantanopia.. 
{Fig 3). Face recognition: was severely 
impaired. He coulè rot even recognize by 
sight the face of the person who had just 
driven with him fer over an hour to come | 
for the examinaticn. 

The patient was admitted to the hospital, 
where: findings of his general physical 
examination were aeremarkable. His-neu- 


alexia, or agraphia. Naming, calculations, © 
dressing, and rigatdeft orientation were 
normal. He had në cbject. agnosia. Results. 
of sensory and reflex.examinations were 
normal but he had slight weakness of the’ 
left arm. Che patisné was unable to recog-. 
nize pictcres of President Ford, Henry. 
Kissinger. Martia Lather King, Jackie 
Kennedy; and Bill Russell. An EEG was 
normal, bat a lumbar puncture produced 
cerebrospinal liquid zontaining protein, 166. 
mg/100 ral. A brain scan and skull x-ray: 
films were normal. Angiography showed: 
complete seclusion ef the parieto-occipital 
branch ëf the right posterior cerebral 
artery. 


A left homərymous hemianopia 
developed in tkis man with occlusive 
cerebrovascular disease, but he re=: 
tained good visual acuity and color... 
vision. Subsequently, after a second 
stroke involving the left hemisphere 
(which “producec. a partial ` right 
superior homonymous hemianopia), 
prosopagnosia and impaired color 
vision developed. His visual acuity 
remained excelent. 

Case 4-A 64-year-old, widowed, male 
cook wag admitted to the hospital for the: 
first time in Febuary 1971 because of loss 
of memory, confesion, and weakness of his 
left side for 36 hours. 


He was knowr te have had diabetes for © 


five years and ws taking oral medication. 
Two years before. admission, he had. 
suffered) a myscardial infarction and 
subsequently had angina pectoris, for 
which Ee took nitroglycerin. Ten years 
previous y he kac the Landry-Guillain-~ 
Barré-Scrohl syndrome. Few details of that 
illness ate available, but he was alleged to 
have hag no resiéua, His past ocular history: . 
was unremarkatle : 

One day prier to admission he was 
visited by relatives, whe found him 
confused, disoriented, and weak on his left 
side. He was taken to another hospital, 
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< where he was examined and sent home 
~ after equivocal neurological abnormalities 

‘were found. When his relatives visited him 
=: on the day of admission, they found him on 

the floor, where he apparently had 

urinated, soiling his clothes. They thought 
he was disoriented and had impairment of 
his memory. On admission to the hospital, 
` the patient complained that the left side of 
his body was numb and that he had ting- 
ling in the lower part of his left leg. 
: Except for an enlarged prostate gland 
_y-and a bruit over the right carotid artery, 
“othe findings of his general physical exami- 
“nation were unremarkable. He was 
oriented as to time, place, and person, buf 
his memory for recent events was poor. 
“There was no evidence of aphasia, apraxia, 
alexia, or agraphia, and he recognized faces 
and colors well. He did calculations accu- 
rately, and had no difficulty in abstract 
thinking. The admission neurological ex- 
amination also showed a left hemisensory 
defect. and left hemiparesis, and a left 
“superior quadrantanopia by confrontation. 
A brain scan done shortly after admission 
was normal as were skull x-ray films and 
“an examination of his cerebrospinal fluid. 
SISA neuro-ophthalmological examination 
performed for the first time on Oct $ 
“showed that his best correctable visual 
acuity was 20/60 OD and 20/20 OS. When 
he read the Snellen chart, he ignored the 
numbers on the left hand side of each line. 
. On color vision testing with Ishihara 
+ plates, the only errors that were made were 
: that he occasionally missed the left hand 
< numeral of some of the binary numbers in 
the series. He had a left superior quadrant- 
anopia that was out to hand movements 
(Pig 4, left). Posterior subcapsular lens 
opacities, worse in the right eye, seemed to 
explain his reduced visual acuity. Pupillary 
“responses and fundi were normal. Ocular 
~ motility was normal, including opticoki- 
netic nystagmus and deviation of the eyes 
on forced closure of the lids. 
The day following that examination, the 
patient suddenly became confused and 
“developed a right hemiparesis. Lumbar 
puncture was repeated, and it showed 
xanthochromic CSF, with a protein content 
= “Of 179 mg/100 ml. A subsequent brain sean 
‘- Showed increased concentrations of isotope 
in the left temporal region and the right 
occipital region. The patient remained in 
the hospital, receiving physiotherapy, but 
prior to transfer to a long-term nursing 
< faeility, a repeat neuro-ophthalmological 
examination was requested. This was 
performed on April 26, 1971. 

The main reason why. consultation was 
requested was that his family thought that 
he was unable to recognize the faces of 
people familiar to him. He would, however, 
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identify them: correctly when they spoke. 
His visual acuity was found to be un- 
changed from before, but his visual fields 
now had bilateral homonymous defects in- 
volving the upper quadrants on both sides 
(Fig 4, right). He was now completely color- 
blind, as tested with the Ishihara test 
plates. He could read the “malingering” 
numerals but got all of the other numerals 
wrong. He did not read any of the confusion 
numerals. He had no difficulty with 
naming the colors of large, brightly colored 
objects. Findings.of the rest of the exami- 
nation were entirely normal, including 
ocular motility and other visual psycholog- 
ical functions. 

Despite the family’s impression, the 
patient was able to recognize familiar 
faces and to mateh photographs of unfa- 
miliar faces. He was not aphasic, alexic, or 
agraphic. He performed calculations nor- 
mally and had no left-right disorienta- 
tion. 


In this man, a left superior homony- 
mous quadrantanopia developed from 
a stroke, but he retained good visual 
acuity and normal color vision. After a 
second stroke, difficulty in recogniz- 
ing faces developed, and he was found 
to have a partial, right, superior ho- 
monymous quacrantanopia, in addi- 
tion to the previous field defect. 
Despite the fact that his visual acuity 
remained good, he had become color- 
blind. A radionuclide brain scan 
showed a left temporal and right oc- 
cipital lesion. 

Case 5.—A 37-year-old machine worker 
and housewife was referred in January 
1973, complaining that her eyesight had 
failed since a surgical operation in August 
1972. She had a long history of migraine 
headaches, as did her father, but she had 
never had any visual disturbances in asso- 
ciation with her headaches. Her general 
health was good and her past neurological 
and ocular histories were said to be nega- 
tive. In August 1972, she underwent a 
hysterectomy under general anesthesia. 
On awakening from anesthesia she noted 
that her side vision was severely impaired 
and she had prolonged nausea and vomit- 
ing. Findings of the neurological examina- 
tion were normal. 

A neuro-ophthalmic examination showed 
that her visual acuity was 16/15 OD and 
16/20+ OS. She missed many of the Ishi- 
hara plates with each eye when her color 
vision was tested. She did not report the 
confusion numbers. Visual fields showed 
a very dense, bilateral, homonymous hemi- 
anopia that spared fixation. It was total on 
the left but involved only an inferior wedge 


Fig 5.—Visual field in case 5. 


on the right (Fig 5). Findings of the rest of 
her eye examination were entirely normal, 
and she had no deviation of her eyes on 
forced closure of the lids and normal opti- 
cokinetic responses. 

Her memory for recent and remote 
events was normal, and she was not 
aphasic. She had no color-naming defect, 
alexia, right-left disorientation, or agnosia. 
Face recognition was not impaired. Skull 
x-ray films and a brain scan were normal. 
Other information was not available, and 
the patient has not been seen since the 
original examination. 


This woman. became aware of a 
defect in her visual fields when she 
awoke from general anesthesia after 
an operation. She probably suffered 
infarction of both occipital lobes as a 
result of some intraoperative hemody- 
namic episode, Although there is no 
previous record of her color vision, she 
did show moderate evidence of color 
vision. impairment as tested by the 
Ishihara plates. However, there was 
no evidence of color-naming defect. or 
any agnosia, and her impaired color 
vision occurred. despite retention of 
excellent visual acuity. 


COMMENT 


Acquired disorders of color vision 
due to lesions of the central nervous 
system may be divided into two 
groups—those in which the color sense 
is normal but in which the naming or 
recognition of colors is impaired, and 
those in which there is inability to see 
colors (dyschromatopsia or achroma- 
topsia). 


Aphasia 


The former group includes patients 
with certain aphasias. If, for example, 
a patient has Wernicke aphasia, he 
will fail to name the color of an object 
that he is shown because he does not 
comprehend the task and because he is 
deficient in language. Patients with 
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their spoken name.’ 





anomic aphasia may also fail to name 
colors, but they ean choose the correct 
„Dame wher they are given several 
* choices. In he case of these aphasias, 
the defective performance is not 


‘limited te tasks involving color, but 


extends to all tasks of naming. 
However, there are aso patients 
with a specific inability toname colors 
who have no other disturbance of 
naming. Most of the patients with a 
specifie color-naming problem have 
also had the syndrome of alexia 
without agraphia™ (pure word blind- 
ness). These patients are not aphasic 
in the ordimary sense, bat they have 
“an inability to mani seen colors to 
> Nevertheless, 
their coler sense is intact, since they 
can read the numerals om the pseudo- 
isochromatie plates ang ean match 
colors (eg. divide chips of various 
colors intoxseparate piles according to 
color). They can correctly place the 
shades of one color in order, correctly 
name the colors that are associated 
with particular objects (such as a 
hanana), and can indicate when an 
object hasbeen colored inappropriate- 
ly (suchas a blue fire ergine). 
Pathological examinetion of such 





cases has shown: lesions in the left 
i occipital lobe and the splenium of the 
“corpus cdlosum.** Diseonnection of 


visual inpats to the left hemisphere is 
thought tè be responsible for the 
alexia anc the defect in color-naming.’ 


_-It should be noted that this eonstella- 


tion of lesions does not necessarily 
produce a disorder of celor naming, 
since some patients with the syn- 
drome of alexia without agraphia 
name-colers normally." 

There Has also been a case report of 


i =a nonalezie patient who had a distur- 
o bance 07 color-naminz 
testing of that patient showed that “a 


Extensive 


persistent deficit occurred only on 


te. 


“those tacks requiring the patient to 


respond to a single-coler test stimulus 
for whick no simultaneous comparison 
with ctEer colors was available to 


> him” That patient also-had a defect in 


memory and difficulty in giving the 
proper names of people, despite the 
fact that it could be shown that he 
recognized them. Autopsy disclosed 
lesions m the left lateral geniculate 
nucleus, lateral dorsal nucleus of the 
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thalamus, pulvinar, hippocampal and 
lingual gyri. 


Visual Agnosia 


Another category of dysfunction 
that must be considered in the differ- 
ential diagnosis of impaired color 
vision is visual agnosia. Visual agno- 
sia may be defined as a disorder in 
which a patient is unable to recognize 
by sight something that he can see 
and with which he was previously 
familiar. Teuber” had described it as 
a “normal percept stripped of its 
meaning.” The diagnosis supposes 
that there is good visual acuity, excel- 
lent cooperation, and the absence of 
aphasia. Those cases are most convine- 
ing in which the patient, failing to 
recognize an object by sight, immedi- 
ately recognizes it by palpation or by 
sound. 

There is considerable disagreement 
concerning the existence of visual 
agnosia, and such authorities as 
Critchley, Bender** and Bay” believe 
that visual agnosia actually results 
from a disturbance in perception 
combined with a disturbance in lan- 
guage. Even if one accepts the exis- 
tence of visual agnosia, it is difficult 
to determine whether the disorder is 
properly classified as an agnosia or as 
an aphasia. 

We believe that visual agnosia for 
objects does exist, since at least one 
case’ has been described that seems to 
meet the objections of those who 
doubt the existence of visual agnosia. 
In this case, the patient was a cooper- 
ative, intelligent, nonaphasic man 
who, despite good visual acuity, was 
unable to recognize familiar objects 
by sight. He immediately recognized 
those objects when he was given non- 
visual clues. Dramatic proof of his 
ability to see the drawings of familiar 
objects that he could not recognize, 
was his ability to make accurate copies 
of those drawings! He also was alexie 
(without being agraphic) and was 
unable to recognize the faces of people 
with whom he was familiar. Color- 
naming was impaired, but he per- 
formed normally on the pseudoiso- 
chromatic plates and on tests of color 
matching. The patient could assign 
the correct color to objects that were 
named to him. The authors who 


reported the case called his color” 
vision deficit a “color agnosia”, how--- 
ever, it would seem that his color=. 
naming defect was indistinguishable. 
from the defect in color-naming that 
has been found ix ether patients who” 
have had alexia without agraphia but: 
who did nat have “‘mpaired recognition: 
of objects or faces. 

There is inadecuate information | 
available concern-ng the types of tests 
that were done tc determine how well 
the patient recegnized colors. The ` 
authors did report that when the - 
patient was shown a green piece of _ 
paper and asked # it was the color of a 
banana, ae replied that it was “too — 
green.” This suggests that recognition 
of color was preserved, at least to oe 
some extent. If if was preserved, it 
would be unreasonable to classify his 
color-naming defect as an agnostic 
defect. 

However, we must acknowledge — 
that defects in higher mental func- 
tions are often partial rather than 
complete, and that one should no more 
demand total failure of function. 
before diagnosirga disorder of higher: ` 
mental functior than one would in“ 
diagnosing a disorder of fundamental 
motor of sensory function. Perhaps if 
more extensive seating had been done 
and reported on this patient, it would 
have been apparent that although 
some preservation of color recognition 
existed, xe did sicw evidence of recog- 
nition failure. 

An autopsy of that patient showed 
that his brain contained the classical 
lesions that would result in alexia 
without agrapkia (infarction of the 
left occipital lobe and the splenium of 
the corpus callosum), plus a small 
lesion ia the rizht occipital lobe that 
involveé the in®erior longitudinal fas- ` 
ciculus and nicked the inferior portion 
of the aptic raciation.* 

Interestingly, color recognition was 
also praserved ‘n another patient“ 
who had a move profound variety of 
visual agnosia. That patient had a 
variety of visual agnosia that has been 
designated as “aperceptive,” in which 
there is evidence of imperfect percep- 
tion as well as impaired recognition. 
That patient sometimes used the 
colors that he recognized to identify 
objects. For example, he realized that 















Dyschromatopsia~Green & Lessell 125 








a picture that he was inspecting was 


that of a soldier because the clothing 
was khaki-colored. That patient prob- 
ably had bilateral lesions of the poste- 
rior portions of the cerebral hem- 
ispheres, but histopathological confir- 
mation of the sites of his lesions is 
unavailable, 
“It is difficult to be certain whether 
a patient who fails to correctly name a 
color also fails to recognize it. That is 
< the central issue in determining 
“whether a patient’s disorder is funda- 
< mentally aphasic (a color-naming de- 
< fect) or agnostic (a color-recognition 
_ defect). Recognition is often tested by 
correlating the heard name of a color 
to the names of objects or to actual 
-Objects that are shown to the patient. 
_ That is probably an inadequate test. 
_ Since cognition of colors is only 
possible visually, recognition of color 
can be tested only by a patient's 
ability to derive meaning from a color 
_ that he sees. There are several tests 
that can be used to learn indirectly 
whether a patient can recognize a 
color that he is shown, even though he 
» cannot name it. The patient could be 
< shown a color and asked if it is that of 
“an object that is characteristically of 
that color. For example, he could be 
shown a patch of yellow and asked if 
that is the color of a lemon. The 
“patient also could be asked to select 
from a series of colors the appropriate 
choice for an object that is named to 
— him. One could give him a display of 
patches of many colors and ask him to 
point to the patch that contained the 
“color of a beet. 
t Tests have also been used in which 
colored objects are presented and the 
‘patient is requested to determine 
- whether or not they are colored 
correctly. Finally, the patient can be 
asked. to select crayons with which to 
color black-and-white outline draw- 
ings. The appropriateness of choice 
_ could be used as a test of his ability to 
“recognize the colors. We must ae- 
knowledge that DeRenzi et al have 
shown that some aphasic brain- 
damaged patients will perform poorly 
on this type of test. Tests like these 
have not been uniformly or exten- 
_ sively applied; however, we were able 
_ to locate descriptions of two patients 
-who clearly seemed unable to name 
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and recognize colors despite good color 
vision.“ Both of those patients also 
had pure werd blindness. 


Dyschromatopsia 


The commonest cause of acquired 
dyschromatepsia due to disease of the 
central nervous system is that which 
occurs when there is a generalized 
depression of all visual functions. The 
lesions responsible can be in the optie 
nerve, chiasm, or in one or both of the 
cerebral hemispheres. Thus, the defect 
may be uniocular or binocular; hemia- 
nopic, or present throughout the 
visual fields. Generally, the impair- 
ment of color vision is accompanied by 
a commensurate impairment in visual 
acuity; however, exceptions do occur. 

A common exception is found 
among patients with optic neuropa- 
thies whose performance on pseudois- 
ochromatics tests of color vision may be 
worse than one would predict from 
their visual aeuities. As indicated 
here, an elevated threshhold for color 
perception may oceur within hemia- 
nopic visual field defects. 

Teuber et al has indicated that 
defects in fiicker-fusion or dark-adap- 
tation can always be demonstrated in 
patients with hemiachromatopsia, but 
for practical purposes, an isolated 
hemiachromatopsia may be the only 
manifestation of a developing or re- 
ceding hemianopia. It has been sug- 
gested that a lesion involving the fusi- 
form and lingual gyri might be the 
cause of a contralateral hemiachroma- 
topsia.’ This is of interest, since Mea- 
dows’ has implicated bilateral lesions 
in this region in cases of acquired 
cerebral dyschromatopsia. 

Albert et al> have recently de- 
seribed a patient with hemidyschro- 
matopsia due to an inferior occipital 
lobe lesion. The patient had recently 
suffered an episode of geniculocal- 
carine blindness from cerebrovascular 
disease but had reeovered normal 
color vision and near normal visual 
acuity. Perimetry showed a partial, 
right superior gquadrantanopia, but 
there was ne defect in the left field. 
Special tests of color vision (by hemi- 
field presentation of color-matching 
tasks) demonstrated dyschromatopsia 
in the intact left visual field but not in 
the right visual field. There was an 


area of increased isotope uptake in the 
inferior portions of both occipital 
lobes on radionuclide brain scan. 
Cortical Blindness.—In cortical or’ 
geniculocalearine blindness, color 


sense is not only impaired, but it is.” 


usually impaired early (before move- 
ment or light sense is impaired). 
However, in a case of cortical blind- 
ness secondary to asphyxia described 
by Wechsler,’ color vision was pre- 
served despite severe impairment of 
visual acuity. 

Cerebral Dyschromatopsia.— Ac- 
quired cerebral dyschromatopsia in- 
volving the entire visual field differs 
from all of the other disorders of color 
sense, color-naming, and color-recog- 
nition. In many ways it resembles the 
type of dysfunction that characterizes 
the prevalent form of congenital, sex- 
linked, recessive color blindness. The 
patients are unable to identify the 
figures on pseudoisochromatic test 
plates but can correctly name the 
colors of brightly colored objects. Both 
eyes are equally affected, and the 
dyschromatopsia occurs despite excel- 
lent visual acuity. 

Patients with acquired cerebral 
dyschromatopsia may or may not even 
realize that their color sense is 
impaired. Appreciation of their handi- 
cap probably depends not only on the 
severity of the dyschromatopsia, but 
also on the intelligence, curiosity, and 
alertness of the patient. However, 
they frequently describe everything 
as being gray or lacking its normal 
brightness.* 

Cerebral dyschromatopsia also dif- 
fers from congenital dyschromatopsia 
in several ways. First, the defect in 
cerebral dyschromatopsia does not 
follow a particular pattern of color 
loss—the defect is “random.™ Second, 
patients with acquired cerebral dys- 
chromatopsia, unlike some patients 
with congenital color blindness, do not 
see the confusion numbers on the 
pseudoisochromatic plates. Third, de- 
fects in the visual field are usually 
present and may be extensive: how- 
ever, the dyschromatopsia cannot be 
blamed on the hemianopias, since 
similar visual-field defects in other 
patients fail to impair color vision. 

Our five patients showed all of the 
characteristics of acquired cerebral 
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dyschromatopsia. Their deficit in- 
volved both eyes equally and occurred 
despite good visual acuity. There was 
ho evidence of disease of their retinas, 
optic nerves, or chiasras. Color- 
“naming was normal, and there was no 
aphasia or-agnosia. Not only did they 
fail to see the numerals on the Ishi- 
hara test plates, but they aiso failed to 
see the coafusion numerals. Three of 
the five patients had had their color 
vision tested before their most recent 
neurological problem developed and 
had been found to have nermal color 
vision. The other two patients were 
women. aad it would seem unlikely 
that they had congenital dyschroma- 


- topsia. One of the men, alone among 


-our patients, commented on the 
‘change ir his color vision: in associa- 
tion with his neurological illness 
(“things don’t look as bright as they 
used to”): : 

To our knowledge, thase five pa- 
tients coastitute the largest series of 
patients with cerebral dyschromatop- 
sia that kas so far been reported from 
a single source. Our three male 
patients are the only ones with 
acquireddyschromatopsia due to cere- 
bral disease in whom: there is a 
previous:record of normal color vision. 
‘As far aswe know, our series includes 
the only two cases in which the defect 
is the consequence of tumor. 

The localization of the lesion or 
lesions responsible for aequired cere- 

bral dyschromatopsia has recently 
“been studied by Meadows.’ He found 
13. well-described cases of acquired 
cerebral dyschromatopsia in the liter- 
ature and added one patient that he 
had evaluated personaly. Of the 14 


<i patients, seven, all of whom had visual 
<field defects, had bilateral, superior, 


o altitudinal hemianopias, which indi- 


DIN 


éates that: they had bilateral lesions 
' ‘involving the inferior portions of the 
visual cortices or the optic radiations. 
Autopsies were not done in any of 


. these cases. They were done in three 


cof the ether cases and, although none 
of them had exhibited superior altitu- 
dinal defects in the visual fields in 
life, they all had bilateral, inferior, 
occipital lesions in their brains. In two 
of the cases, there was infarction that 
primagily involved the fusiform gyri, 
and in. the third case the lingual gyri 
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were predominantly involved. The 
areas maximally involved correspond 
to Broadman’s areas 18, 19, and 
probably 37. 

Thus, 10 of the 14 patients in that 
series had findings consistent with 
bilateral, inferior, occipital lesions. It 
is possible that bilateral lesions were 
present in the remainder, but the 
available information is not adequate 
to be certain. Meadows inferred that 
these bilateral anterior, inferior, oc- 
cipital lesions were responsible for the 
acquired dyschromatopsia. 

Prosopagnosia is frequently asso- 
ciated with cerebral dyschromatopsia, 
as evidenced by the fact that it was 
present in 12 of Meadows’ 14 cases. 
Since a recent review” of the autopsy 
findings in cases of prosopagnosia has 
shown the predominance of bilateral, 
inferior, oecipitotemporal lesions, this 
is an expected association. Our pa- 
tients’ findings generally support 
Meadows’ conclusions. All of our cases 
had clinical or laboratory evidence of 
bilateral lesions in the posterior 
portions of the cerebral hemispheres. 
Two of our patients had had their 
color vision tested after they devel- 
oped the lesion in the first hemisphere 
and had normal color vision. Only 
when their second hemisphere became 
involved did their color vision become 
impaired. In four of five patients, the 
upper fields on both sides were 
involved, although in one of them 
(case 4) the right superior field defect 
appeared to be due to a temporal lobe 
lesion. Three of our patients had some 
symptoms that suggested impairment 
of face recognition, and in two of 
them testing showed frank prosopag- 
nosia. 

Although the data strongly indicate 
that bilateral lesions are required for 
the developement of generalized cere- 
bral dyschromatopsia, one must ac- 
knowledge the possibility that uni- 
lateral cerebral lesions might cause 
impairment of color perception 
throughout the visual field. DeRenzi 
et al***" and Scotti and Spinnler®* have 
shown that patients with right hemi- 
sphere lesions and visual-field defects 
perform worse than patients with left 
hemisphere lesions or controls on tests 
of color perception. These patients 
also perform worse on tests involving 


face identification?’ However, these 
patients are neither clinically color- 
blind nor prosopagnestic. . ; 


Syndromes Alfecting Color 


The existence of syndromes due to- 
focal brain lesions in which ‘color- 
naming, color reeognition, or color 
perception are either selectively impli- 
cated or selectively spared indicates 
that some area or areas of the cere- 
brum must be reserved for the pereep- - 
tion, recegnition, and naming of 
colors. There have been investigations . 
of the central mechanisms of visual © 
processing, which permit some specu- 
lation abcut the localization of color 
perception in the cerebral hem- 
ispheres. 

The visual cortex of monkeys con- 
tains cells responsive only to stimuliof 
a specific. color. These cells do not: 
respond to white stimuli. Andersen et 
als and his colleagues have demon- . 
strated that there are cells in the 
visual cortex of the monkey that 
respond specifically to blue, «red, 
green, or-yellow stimuli. Trichromatic. 
mechanisms have seen demonstrated- 
in single neurors of the rhesus 
monkey foveal striate cortex; and 
color opponent cells” have also” been | 
demonstrated in ts area. 

If color perception is dependent. on 
the function of these cells or similar” 
cells in man, it is easy to see that. 
cortical blindness would be associated — 
with a concomitant impairment. of 
color vision. It is also possible that 
these celis might have a susceptibility 
to damage that is different from that- 
of the other cells of the visual cortex, 
and there is some evidence to suggest. 
this. : 

For example, these color-sensitive . 
cells may be more vulnerable to the: 
effects of anoxia and pressure than 
are the other ces of the calcarine. 
cortex, since studies performed at 
various: altitudes show that above 
9,000 to 10,800 meters above sea level, 
colors appear lese vibrant." Selective - 
dyschromatopsia {in the absence of 
impaired visual aeuity) could also be 
explained if there were secondary 
color vision areas adjacent to the 
primary visual cortices. That is what. 
the clinical evidence presented by. 
Meadows’ and found in our own cases | 
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_ would suggest. There is experimental 
_ evidence to support the existence in 
_ primates of a prestriate area special- 
ized for the processing of color 
vision. l 
Zeki™ has shown that the prestriate 
cortex of the monkey is anatomically 
organized into “a mosaic of subareas 
into which it may be divided, ... which 
«no doubt reflect a functional division 
of labor within the prestriate cortex 
for handling the various parameters 
of vision.” He investigated a region 
(“the fourth visual area”) that may be 
analogous to the area postulated in 
-< humans to cause loss of color percep- 
tion on a cerebral basis. Zeki has 


< 1, MaeKay’G, Dunlop JC: The cerebral lesions 
“ina ease of complete acquired colour-blindness. 
vo Seott Med Surg J 5:503-512, 1899. 

=. °2 Tamler E: Dissociation of color and form 
_ sense following stroke. Am J Ophthalmol 70:101- 
103, 1970. = : 

3. Meadows JC: Disturbed perception of 


--olours associated with localized cerebral lesions. 


`: Brain 9717:615-632, 1974. 

4.. Geschwind N: The varieties of naming error. 
~ Cortex 3:97-112, 1967, 
i05. Geschwind N, Fusilo M: Color-naming 
-= defects in association with alexia, Arch Neural 

15:187-146, 1966. 

_.¢6. Oxbury JM, Oxbury SM, Humphrey NK: 

Varieties of colour anomia. Brain 92:847-860, 
1969. 

7. Rubens AB, Benson DF: Associative visual 
agnosia. Arch Neurol 24:305-316, 1971. 

MS 8.. Benson DF, Segarra J, Albert ML: Visual 
“> Agnosia-prosopagnosia: A clinicopathologie corre- 
dation. Arch Neurol 30:307-319, 1974. 

wo 9. Geschwind N: Disconnexion syndromes in 
“sanimals: and man. Brain 88:237-294, 585-644, 
1965. 

10, Cumming WJK, Hurwitz LJ, Perl NT: A 
study of a patient who had alexia without 
= agraphia. J Neurol Newrosurg Psychiatry 83:34- 

39, 1970. 

I1- Benson DF, Geschwind N: The alexias, in 
-Vinken PJ, Bruyn GW (eds): Handbook of Clin- 
~ eal Neurology. Amsterdam, North-Holland. Pub- 

lishing Co, 1969, vol 4, pp 112-140. 
<4. Mohr JP, Leicester J, Stoddard LT, et al: 
Right hemianopia with memory and color deficits 


128 Arch Ophthalmo!l—Voi 95, Jan 1977 





found that the neurons within this 
region respond selectively to partic- 
ular wavelengths of light. These 
neurons are organized in .columns 
within which all neurons respond. to 
the same wavelength of light and are 
similar to the neuronal columns in the 
striate cortex that respond to specific 
receptive field orientations. 

Every neurenal unit studied in the 
fourth visual area of the monkey was 
found to be color-coded. Zeki tenta- 
tively suggests that “this is an area in 
which color is emphasized.” Is a 
neuronal system analogous to this one 
located in the area of the lingual and 
fusiform gyri in the human cortex? 
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“Every business or 
profession needs new 
blood. But there 
also has to be a sense 
of continuity.” 


Harris Rayburn is the kind of man 
whose standards and values help to 
shape the personality of a company. 
We, at Smith Miller & Patch, take spe- 
cial pride in honoring him as our 1976 
Representative of the Year. He is, as 
ne indicates, one of our senior repre- 
sentatives. And yet, his perspective 
and enthusiasm for new developments 
in the field make him one of our most 
youthful people. 








“No matter how old 
a drug is, if you don’t 
use it, to you it’s 
a new drug: 


“A drug doesn't have to be a new drug 
to be of current interest. Because older 
drugs have to be continually reexam- 
ined in light of new developments in 
other fields,” says Rayburn. 

“Take the new lenses, or some 
of the new delivery systems for exam- 
ple. My doctors want to know: ‘Are 
they compatible with your Smith Miller 
& Patch drugs? Should | change the 
way I'm using your drugs?’ 

“If | don't have an immediate an- 
swer, you can bet that l'II have one in 
the time it takes to make a phone call. 
And | don't hesitate to pick the brains 
of the doctors that | know are doing 
investigative work. They are often will- 
ing to share their experience, because 
they know that I'll put the information 
to good use with other ophthalmolo- 
gists. In fact, one of the most impor- 
tant lessons I've learned in a lifetime 
of detailing, is the ‘two-way street’ as- 
pect of communications.” 








“It’s not a case of man 
vs. the computer. It’s 
adding the human 


element to computer 
capabilities’ 


“When a transportation strike causes 
delivery problems, it becomes doubly 
important to know just what the avail- 
ability situation is in ‘he area you 
cover. | had a Resident call me a few 
months ago at 10:30 one night: ‘We 
have a 7:30 AM operation scheduled,’ 
he said, ‘and the OR just called to say 
they are out of such-anc-such.’ 

“| looked at my computer print- 
outs and quickly realized ‘hat another 
institution had to have a supply on 
hand. A couple of phone calls later, 
and | had borrowed enowgh material 
to keep the operation scheduled and 
cover the first Fospital until supplies 
could be shipped in. i's not such a 
big deal. But it’s the kind of small ser- 
vice that keeps things functioning 
smoothly.” 


“When an emergency 

arises, it’s nice to know 
you have the back-up 
capabilities” 
“Speaking of late-night phone calls, | 
had another irteresting one recently. 
One of my ophthalmologists had been 
asked to be a substitute lecturer for a 
colleague who had gotten sick. The 
problem was tnat he had only a week 
to prepare. 

“No problem,’ t teld him. | read 
him the list of “ilms that we had in the 
SMP Memorial Film Library on the 
subject. He p cked two. And with a 
quick phone eall and some special 
handling, he had everything he need- 
ed two days later. Any SMP represen- 
tative can do the same thing. All you 
have to do is esk.” 

For details about the SMP Me- 
morial Film Library or cther SMP ser- 
vice materials, see your SMP repre- 
sentative or write SMP Division, 
Cooper Laboratories. 
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‘management problems, 


but nobody did much 
about them. Until the 


SMP ‘Systems’ Program.” 


It's hard to believe that a year has 
gone by since the introduction of the 
free SMP Systems for Managing Your 
Practice Program at the AAOO meet- 
ings in Dallas. We hoped that the pro- 
gram would be well received, and we 
have been especially gratified by the 
overwhelming response. 

We have had letters from oph- 
thalmologists in all parts of the coun- 
try asking whether the program will be 
continued and requesting to be added 
to our list. The answer is, “Yes,” the 
Systems Program is being continued 
for both you and your office assistant. 
It will be produced again by members 
of Medical Economics editorial team, 
with the cooperation of ophthalmology 
practic?-management consultants 
Robert Hirsch and Marian Metzger, 
and it will consist, again, of the same 
kind of high-quality audio-tapes, 
booklets and practical worksheets and 
check-lists that make the program an 
nvaluable aid. 

If you haven't been receiving the 
SMP ‘Systems’ Program and you 
would like to receive it in the future — 
both the Physician and Assistant's 
monthly SMP Bulletins — contact your 





Smith Miller & Patch representative, 
or write on your letterhead to Systems 
for Managing Your Practice, Smith 
Miller & Patch, Div. Cooper Laborato- 
ries (P.R.), Inc., San German, Puerto 
Rico 00753 


“One office in the South 
collected about 80% 
of past due receivables 
in one month after 
they started using the 
‘Systems’ Program.” 
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Pilocar® Twin Pack 
(pilocarpine hydrochlorides 


Composition: P|LOCAR Ophthalmic Solu- 
tions are buffered, stabilized solutions of 
pilocarpine hydrochloride and hydroxy- 
propyl methylcellulose. The solutions are 
available in concentrations of 0.5%, 1%, 
2% 3%, 4% and 6% pilocamine hydro- 
chloride. All the concentratioms, in addition 
to the respective amount of pilccarpine, 
contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edeiate: 0.01% 

in an aqueous, buffered, stabilized solution 
containing potassium chlorice. boric acid 
and sodium carbonate. 


Action: As a miotic for treatment of glau- 
coma, especially open angle glaucoma. 
Indications: As a miotic in the treatment 
of glaucoma, more specifically, the 
chronic simple glaucoma of the open 
angle type. While the closed angle glau- 
coma differs completely from ‘he open 
angle glaucoma, PILOCAR Gphthalmic 
may be used to relieve the tension in 
patients seen-early, during hospital diag- 
nostic tests, and prior to surgery. The most 
prevalent clinical applicatio for PILOCAR 
is in the treatment of glaucoma simplex 
(open angle or chronic glaucoma). 
PILOCAR acts as a miotic te contract the 
pupil and reduce the intraoquiar pressure, 
thereby attaining the desired relief. In 
acute glaucoma, the objective aims at 
opening the anterior chambar to lower 
intraocular pressure by mecical means, 
i.e., PILOCAR, for at least 12 hours prior 
to emergency surgery. 


Warning: For topical ophthalmic use only. 
If signs of sensitivity develap during treat- 
ment or irritation persists 0» increases, 
patient should be advised © discontinue 
use and consult prescribing physician. 
Dosage and Administration: The initial 
dose is one or two drops. Tnis is repeated 
up to six times daily depending on in- 
dividual response. During ecute phases, 
the miotic must also be ins illed into the 
unaffected eye, as it may ba subject to an 
attack of angle closure glaucoma. The 
frequency of instillation and the concen- 
tration of the PILOCAR depends on the 
severity of the glaucoma anc response of 
the patient. The ophthalmcicgist must 
ascertain just how much mictic is neces- 
sary for each individual pasient. 


How Supplied: P|LOCAR TWIN PACK 
each containing 2—15 ml plastic squeeze 
dropper tip bottles — 0.5%, 1%, 2%, 

3%, 4% and 6% pilocarære HCI. Also 
available in single 15 ml. plastic squeeze 
dropper tip bottles...same concentrations. 


Rx SAVINGS FOR YOUR ~ 
GLAUCOMA PATIENTS - 





POPULAR 

"Pilocarpine has long been 
the most popular medication for 
the treatment of primary 
glaucoma...’’* 


PENETRATING 

“Being an alkaloid with the 
differential characteristics 
necessary to traverse the 
fat-water-fat corneal barrier 
pilocarpine penetrates 
into the eye very well after 
topical application.” * 


PRACTICAL 
“Protect your source of 
supply of the eye medications. 
Carry your medicine with 
you when you travel, and keep 
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an extra bctte at work or ; 
in your car "Ë 3 


PRESCRIBING FLEXIBILITY i 
Six potencies for utmost > 
prescribing convenience... 

0.5%, 1%, 2%, 3%, 4%, 6%. 


PRICE 

Substantial savings to the 
pat ent: Pilocar Twin Pack 
is the most economical way 
to provide your patients 
with two 15 ml. bottles of 
medicaticn. 

*Havener, W. 4. Ocular Pharmacology, 
3rd Ed., St. Louis, C. V. Mosby Company 
1974, pp. 262-255. 

+"Living with Glaucoma—Seven Lifetime 


Rules," Am=icen Association of 
Opathalmoicgy,Washington, D.C., 1961. 
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'he Davidson and Hemmendinger Color 
ule as a Color Vision Screening Test 


, Mam R: Biersdorf, PhD 


The Davidson and Hemmendinger 
(DH) color rule was evaluated for color 
vision screening of normal and congenital 

or-detective subjects. Ninety-eight nor- 
mal and 14 color-defective subjects were 
tested on the color rule under Macbeth 





mination of 5,400 K. The color-defec- 


ve subjects were also. tested on. the 
: Nagel anomaloscope, the Farnsworth D- 
5, and the. H-R-R pseudoisochromatic 
ates. The DH color rule. performed as 
accurately as the anomaloscope and was 
superior to the other two tests in detecting 
anomalous trichromats and in discrimi- 
ating protanomaious subjects from deu- 
anomalous subjects. The color rule 
also discriminated dichromats _ from 
anomalous trichromats. For severe color- 
fective. subjects: (dichromats, achro- 
ats), the color rule was more time- 
snsuming. than the other tests and 
scrimination was less certain. Re- 
sponse patterns on the DH color rule and 
sponse variability of the different clas- 
ications. are reported. 
(Arch Ophthalmol 95:134-138, 1877) 





his. study is an investigation. of 
‘the Davidson and Hemmendin- 
‘ger (DH) color rule for the testing of 
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normal and eongenital color vision- 
defective subjects. The color rule was 
originally developed for use in com- 
mercial colorimetric applications.’ Re- 
cently, it has been proposed as a test 
for congenital color-defective subjects 
by Kalmus, who has presented data on 
normal and defective subjects under 
illuminations of different color tem- 
peratures.’ The DH color rule is a slide 


rule device 36.7 x 7.8 em, with two- 
painted movable slides of constant 


brightness. One slide gradually 
changes coler frem purple to green 
through a neatral gray. It is labeled on 


the back with letters A to U. The other- 


slide changes celor from blue to brown 
through neutral gray. It is labeled 
with numbers 1 to 21 on the back. A 
portion of both colored slides appears 
through a rectangular aperture on the 
front of the rule, and the slides are 
adjusted unti a color match is made. 
Then the rule is turned over and the 
number and letter identifying the 
match. can be read, The match 
obtained:is strongly dependent both 
on the color temperature of the illumi- 
nation and on the state of the 
subject’s color visien. 

In the present study, means and 
variability of normal subject matches 
are reported. The responses of various 
congenitally y eolbr-defective subjects 
on the DH color rule have been 
compared with these on the H-R-R 
pseudoisochromatic plates, the Farns- 


worth D-15 panel, 
anomaloscope. | 


METHOD 


and the Nagel 


The color matches reported have been: 


obtained under a Macbeth lamp with a 
color temperature of 5,400 K. (Not all 
Macbeth lamps have the same color 
temperature. The identification. ean. be 
obtained from. a coding scratched on the 
inside rim of the hemispherical glass filter 


bowl and.a communication with the manu- 


facturer.) In administering the test, the 
manipulation of the rule was explained to 


the subject, and he was asked to make the _ 
best match he could by moving the two’. 
slides. Usually the subject could do -this,. 


although occasionally a subject with excel- 
lent discrimination would say that he could 
not find a perfect match (in color and 
brightness) at any position on the slides, 
He was then encouraged to pick out the 


closest match he could make. Subjects were - 
cautioned. to handle the slides only by the 


white ends and not to touch the painted 
surfaces. The initial match was then 
recorded. To facilitate the recording of the 
initial. match, halfway points between 
adjacent number's and letters were marked 
on the back of the two slides.? Then, the 
limits of the matching range were deter- 
mined, starting with the nearest whole 
unit position and moving either slide one 


unit at a time. After each change, the. 
subject was asked if the rule presented a ` 


match (in color and brightness). The match 
positions accepted were marked on a grid- 
lined chart (eg, with Xs), while adjacent 
positions not accepted were marked with a 
different symbol. 

Color-defective subjects were tested on 
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Fig 1.—initiai match points for 98 normal subjects on DH color 


rule at 5,409 K illumination. 












































: Color-Defective Test Resuits* 


Nagel 


Color Rule H-R-R 





Detect 
Deuteranopia — ae 
Deuteranopia - 


16§ 


F Ai —__— 
-> Color} Intensity Range Match} Range 0-15 
73 40 


(No. 
Correct)i 


8/20 D 
11/20 D 
71/20 P 
12/20 P 


Deutan 
39 Deutan 
41 Protan 
Protan 


-o  Deuteranomay 25 16 3 33 7 Nomai 19/20 P 
Deuteranomaly.- 28 20 § 26 7 Normal 19/20U 


Deuteranomaly. 
9. Protanomaly 


17/20 P 
13/20 P 
10/20 P 


4 Normal 
19 Protan 
12 Protan 


oo TT Protanomaly 61 7 2 9 3 Normal 19/20U 


Protanomaly 
Achromat 


*See text for key to numbers. 
+Dashessindicate no unique color match. 







Female: : 


; the DH elor rule and c} three additional 
-< tests. The  H-R-R pseudoisochromatic 

< plates (1967 edition) were also adminis- 
tered uncer the Macbeth lamp at 5,400 K 
following standard imstructions.® The 
‘Farnsworth D-15 test was given under the 

same lamp following instructions with the 

test: Color-defective subjects were also 

tested orea Nagel anomaloseope (Model 1) 

under a state of neutral light adaptation. 

After initial brightness. matching at the 

šo < -ted and green ends of the anomaloscope 
eec stale to detect dichremats, trichromats 
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a] i 3 Normal 16/20P 
NT 1008 NT 0/20 
>55 Random NT 


; 4D indicates deutan; P, protan; U, undetermined; NT, not tested. 
< §lptensity match to extreme red (identical appearance). 


were allowed to make a free match (color 
and brightness). Then the limits of the 
matching range were determined. 


RESULTS 


Normal subjects tested included 98 
volunteers ranging in age from 10 to 
50 years, with most in the range 18 to 
30. They had normal or corrected-to- 
normal visual acuity and had no 
history of eye disease. The initial 
match points for these subjects are 








Fig 2.—Average match points ‘or four protanomalous subjects 
(crosses) and four deuteranomalous (creiss). Soy 


























presented in Fig 1. As ean be-seen, the 
match points duster in the center of 
the chart. Each subject accepted fro: 
one to about ten positions arou 
initial point as color matches. — 

Congenitally color-defective su 
jects included two deuteranopes, ti 
protanepes, four deuteranomalous 
subjects, four pretanomalous subj 
and two achromats. With the exce 
tion of the achromats, all had normal 
or corrected visual. acuity, and all 
subjects were free of eye disease. The 
average match (midpoint of all ac- 
cepted positionsyon the DH color ru 
for ezch anomalous trichromat i 
shown in Fig 2: The protanomalous 
subjects are grouped in the lower left 
quadrant and the deuteranomalo 
are greuped at the upper right. Confu- 
sion lines for reé-preen-defective sub- 
jects run appreximately along the 
diagonal of the chart from lower le! 
to upper right. The protanomalo 
subjects at the lower left, the norma 
subjec:s in the center, and the deuter- 
anomalous subjects at the upper right 
demonstrate the interindividual vari 
ability about this. diagonal. The 
matches accepted by a norma! subject 
generally formed a circular area: 
Some anomalous trichromatic subjects 
accepted a limited number of match 
positions in a circular area like norma 
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ibjects. Other anomalous trichro- 
ats, however, 
latches in an elongated area along 
he diagonal-axis. One subject tested 
as an extreme protanomalous who 
ccepted 19 match positions, ranging 
rom the lower left corner to the 
iiddle of the chart. Since the average 
ateh is more representative: of the 
iscrimination areas in such cases, it 
as been used in Fig 2 in preference to 


Color matches accepted by repre- 
entative dichromats are shown in Fig 
. Both a deuteranope (represented by 
rcles) and a protanope (represented 
y crosses). accepted matches along 
he full extent of the score chart 
iagonal from lower left to upper 
ight. The slopes of both protanope 
natch lines however, were steeper 
han that of both deuteranopes, allow- 
ng for their differentiation. Due to 
he steeper protanope lines intercept- 
ng the top of the score chart, their 
atch lines tended to be shorter than 
hose of the deuteranopes. 
No.-tritanopic subject was found for 
testing in this study. Kalmus reported 
one tritanope who showed a horizontal 
line of match points. 
-Variability of color matching for 
ne trichromatic subjects is presented 
-Fig 4; Numbers were assigned to 
he initial match positions on the A- 
‘U-slide (ie, 1 to 21, respectively) and 
iis number was added to the number 
f the initial match on the other slide.” 
‘his total was a single number charac- 
erizing the initial match for each 
ubject, which was plotted on the 
bscissa. The total number of match 
ositions accepted by each subject was 
hen plotted on the ordinate. The 
ormal subjeets clustered at the mid- 
le of the figure, with a mean initial 
atch of 20.6.and a standard devia- 
on (SD)-of 2.1. The number of match 
ssitions accepted by the normal 
umple: had a mean of 3.2 and a SD of 
g: z : 
-Protanomalous subjects (marked by 
rosses) were at the left end of the 
bscissa, while deuteranomalous sub- 
_jects (open circles) were at the right 
_end-of the abscissa. The number of 
match positions accepted by the 
anomalous trichromats were generally 
similar to that of normal subjects, 


136 Arch Ophthalmol—Vol 95, Jan 1977 





accepted more _. 
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Fig 3.—Alf match points for one protanope (crosses) and one deuteranope (circles). 


"T 
18 





Positions 


Number 





(x+y) Initial Match 


Fig 4.—Each symbol represents number of match positions (ordinate) and initial match 
(sum of bath slides numbers, on abscissa) for one subject: protanomalous crosses: 
normal, filled circles. deuteranomalous, open circies. 


except for the one extreme protanom- 
alous subject who accepted 19 
matches. 

The results cf the color-defective 
subjects. on all cclor tests: are pre- 


sented in the Table. Under Nagel, the -. 
first-column gives the color and the 


free match. The third column gives 
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second column the intensity of the ~ 


the total number of color match posi- . 






tions aceepted on the enomaloscope. 
The two columns under DH color rule 
give thé average matd: and the 
number of accepted match positions. 
Under the H-R-R heading are given 


-the number-correct andthe classifica- 


tion (P-protan, D-deutar, ?-undeter- 
mined). The classificaticr of the red- 
defective (protan) and: zreen-defec- 
tive (deutan) subjects agreed in all 
cases between the DH ecior rule and 
the Nagel anomaloscope. (One pro- 
tanomalous subject was “ot available 
for testing on the amomaloscope. 
However, both the H-R-3 plates and 
the D-15 classified him a protan in 


_ addition to the DH coler rule.) There 
-was also a good corre 
< number of match poaldons accepted 
‘on. the color rule and the ophthalmo- 


tion on the 


scope, with the extreme protanoma- 
lous subject showing en extended 
range also on the anomeoscope. The 
Farnsworth D-15 only discriminated 
two of the eight anomezlous trichro- 
mats from normal. Wit the H-R-R 
plates, only three of the anomalous 
subjects (all protanomaicas) were cor- 
rectly classified, while: two deuter- 
anomalous subjects were erroneously 





~-¢lassified as protanomalcas. 
“The responses of tas achromatic 


o subjects to the DH color mule consisted 





in color matches accepted over a large 
central portion of the seere chart. The 
number of matches acezpted was so 
numerous {although net covering the 
whole chart), that testirg was termi- 
nated short of completion due to the 
excessive time required. 

Additional. normal subjects (18) 
were tested on the DH esior rule with 
a different Macbeth lamp (color tem- 


perature, 6,750 K). The mean and vari- 










ability of these matches was similar to 
-that reported by Kalmus for his 
_ matches under cool white fluorescent 


illumination The meam was shifted 





ae diagonally toward the ber left of the 


-score chart, about three mits from the 


- 5400 K data. 








Henry Hemmendinger has com- 
puted match points om the color rule 
for CIE ‘standard observers under 
various illuminants (written commu- 
nication, Jan 23, 1974} These calcula- 
tions show the match points moving 
from. the vicinity of the present data 
for illuminants C and D along the 
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diagonal to the upper right region of 
the grid for illuminant A (tungsten 
lamp). 


COMMENT 


The DH color rule consists of a 
series of matte paint samples, of 
approximately the same lightness, 
and with chromaticities lying on two 
intersecting lines. in the chromaticity 
plane. For any cbserver and illumi- 
nant, there exists a pair of matching 
samples. The paints have been so 
chosen that the matching pair is 
strongly metameric. As a color 
matching test, it thus differs from the 
H-R-R pseudoisochromatic plates, 
which provide a test of colorimetric 
purity sensitivity (saturation discrim- 
ination).* The DH color rule asa color- 
matching test is similar in principle to 
the anomaloscope. If the Nagel anom- 
aloscope can be considered a dichro- 
matic (involving red and green) test, 
the DH color rule can be considered a 
trichromatic test (involving red, 
green, and blue). The DH celor rule 
thus has the ability to produce a 
unique response for a tritanope as 
well as for red and green-defective 
subjects. 

In this study, the classification of 
protanopes, deuteranopes, protanom- 
alous subjects, and deuteranomalous 
subjects by the DH color rule agreed 
in all eases with results of the anoma- 
loscope. On a grid-lined score chart, 
the color rule separated prcetanoma- 
lous subjects in the lower left 
quadrant from normals in the center 
and from deuteranomalous subjects in 
the upper right quadrant. There is a 
question whether there exist rigid cut- 
off scores separating protanomalous 
from normal subjects on one end and 
normal from deuteranomalous sub- 
jects on the other end. Authorities 
differ on this question in studies 
utilizing the anomaloscope.* While no 
overlap on the DH color rule was 
found in the present data, the sample 
of Kalmus did indicate some overlap 
at both ends of the normal range.’ The 
extent of the present normal range 
indicates approximate scores at the 
two ends for the discrimination of 
protanomalous and deuteranomalous 
subjects. 

The Farnsworth D-15 only detected 









































































two of the eight anomalous subjects 
and correctly classified them. The D- 
15 was orly designed to detect 
severely colcr-de“ective individuals, so 
that it is not surprising that it faile 
to detect mildly anomalous subjects... 

The performance of the H-R-R 
plates was also inferior in classifyin, 
the anoralcus subjects. Three of four 
protanomalous sakjects were correctly 
classified, while two of four deuter-. 
anomalots subjects were erroneously 
classified as protanomalous. Although 
the plates were used under 5,400: K 
illuminatior instead of the iluminan 
C (6,700 K) specified, previous invest 
gations ef the efect of lowering color 
temperature have shown adecrease in 
the number of errors by deuteranoni- 
alous persons aad no effects on prot- 
anomalous subjects.’ It is thus unlike- 
ly that this smal. color temperature 
change was respcnsible for this per- 
formance. Previous studies have 
shown that the H-R-R plates can clas- 
sify some color-defective persons as 
normal,“ and can miselassify protans. 
and deuzans.’ Other investigators also 
conclude that ro pseudoisochromati 
plates are compwtely reliable in classi- 
fying red-greer cefects.* : 

The DH eolor rule correetly discrim- 
inated ancmaleus trichromats from 
dichromats. Pretanopes and deutera- 
nopes aecepted matches along the full 
range cf the ciegonal on the score 
chart, in contrast to the anomalous 
trichromat responses, which were 
limited to one section of the diagonal. 
The H-R-R plates and the D-15 did not 
discriminate between the anomalous 
trichroraats and the dichromats, and 
they were not designed for this task. 

As fer discrimination on the DH 
color rule between the dichromats, the 
slopes of the prctanope and deutera- 
nope ccnfusionm nes appeared differ- 
ent from each other. The- present 
sample is too ‘imited however, to 
determine the reliability of their clas- 
sification. Testing of the dichromats 
takes longer deecause of the: many 
match positioas to be checked, al- 
though it may be possible to develop.a 
shortened proeedure involding. cheek- 
ing the two ends. of the diagonal. The 
H-R-R pates and the D-15 test 
correctly discriminated the. prota- 
nepes from the deuteranopes.. 
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The DH color rule is not an efficient 
t for detecting achromatic subjects, 
since testing becomes too prolonged. 
Shorter tests are available for this 
purpose. 











in--that. normal 


_-protanomalous and. deuter- 


wer left, also provides good diserim- 
ination of color-defective responses: 
Low color temperatures (in the range 
"unfiltered incandescents) however, 


ht quadrant of the score chart, 


difficult. In addition to the. initial 


subject, it is necessary to determine 
the limits of his matching range. The 


138 Arch Ophthalmol—Vol 95, Jan 1977 


lumination quality -is critical ine 
obtaining correct results with the DH _ 
color rule. The use of a 5,400 K color - 
perature appears to be a good 
i responses- 
pear at the center of the score chart —_ 
th equal distances along the diago- 


nomalous responses to appear. Use of © 


6,500 K temperature, while it shifts 
normal responses slightly toward the _ 


move normal matches into the upper 


where discrimination of a deuter- - 
nomalous response is likely. to be | 


atch on the DH color rule by a 


‘initial match by an ! 
lous subject or a d ichromat may. bear : 


little relation te his. color defect. 


Kalmus found age of normal suh a 
jects to be a factor in their matches, 
presumably due to the yellowing of. 
the lens.* No effect of ; 
-in the present sample, 5 
-the limited age range of the majority 3 

of the sample. 
=- The DH color rule. has both advan- 
tages and disadvantages in screening 
< congenital color vision defects. When 
used with the proper ‘illumination, the. 
-color rule is very. sensitive in detecting | 





small degrees of color defect (anoma- 


-lous trichromats) and correctly classi- = 
2 Psychological. Corp: 1947. 


fying them. It also correctly discrimi- 


“nates anomalous trichromats from 
. dichromats: In- these tasks, ; 
-superior to the H-R-R pseudoisoċhro- 
< maticplates and the Farnsworth D-15, 


and equal to the Nagel anomaloseope 
in this study. For severe color-defec- 
tive subjects (diechromats, achromats), 
it was more time-consuming than the 


other tests and the discrimination was 


less certain. 


was found : 
bly due to — 


it was: 


This study was: supported i in part by. grant EY- 


00454 from the Public Health Service. Prof Glenn 
: Fry, PhD, and the Ohio State University College 


of: ‘Optometry allowed use of the Nagel anomalo- , 


-seope. Dennis Tondryk ‘assisted -in conducting 
; this emay 
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A fundus camera that’s back to basics .. . Kowa’s RC-3. It’s lightweight, : 
portable and as easy to use as a conventional camera. Polaroid attachments 
are available, as well as Kowa’s joy stick stand. And you can depend on the fully- 
automatic RC-3 for clear, detailed fundus (external and angle) photos. 


But the full-frame, 35mm RC-3 has one advantage that may not be so obvious: it costs only 
$1595; $580 less than our RC-2 fundus camera. * 


Get your hands on Kowa’s new RC-3... from Keeler. 


*Check the RC-2 for even greater versatility. Features include: 2x magnification, focusing 
seale, specially designed monochromatic interference filters (for fluorescein only), film winding 
indicator, shutter lock, film winding knob (both sides), and photo numbering device. 
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A New Simple Method 


for Canalicular Intubation 


Gerard M. Shannon, MD, MSc; John N. Negrey. Jr, MD Jehn J. Siliquini, MD 


eè A series of ten patients had canalic- 
ular intubation with Teflon and Silastic 
tubing. Our experience has shown that 
Silastic tubing appears to be more pliable, 
has good capillary action, and causes 
less irritation within the canalicular sys- 
tem than polyethylene or Teflon tubing. 
Five patients had very good results, three 
patients were improved, and there were 
two failures. 

We believe that this technique is useful 
in selected cases where there is an 
obstructed canaliculus near its junction 
with the sac. There should be only 
minimal scarring in the medial canthal 
area for the greatest chance of success 
with this method. 

(Arch Ophthalmol 95:141-142, 1977) 


rauma and infection to the cana- 
licular system often result in 
permanent scarring and obstruction. 
The epiphora that results is quite 
annoying and has stimulated ophthal- 
mologists to devise many surgical 
procedures that are designed to recan- 
alize a stenotic canaliculuss. Often, 
even though the surgery is successful 
in eliminating the obstruction, the 
tearing persists because of the dam- 
age to the lacrimal pump mechanism. 
In order for tears to drain properly 
into the lacrimal sac, the orbicularis 
muscle of the lower lid must aid in the 
delivery of the tears into the canalic- 
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From the Oculoplastie Department, Wills Eye 
Hospital, Philadelphia. 

Reprint requests to Oculoplastie Department, 
Wills Eye Hospital, 1601 Spring Garden St, Phil- 
adelphia, PA 19130 (Dr Shannon). 


uli. After contraetion of the orbicu- 
laris, negative pressure develops in 
the lacrimal sac, and tears are sucked 
into the canaliccli. Thus, the proper 
drainage of tears requires not only 
patent canaliculi, but also a func- 
tioning lacrimal pump system. 





Fig 1.—Teflon intravenous catheter, metal- 
lic clip, and Silastic tubing. 


Fig 2.—Teflon intravenous catheter with 
tubing imserted im position in inferior 
canalicu us. Catreter with lacrimal probe 
inserted and placed in superior canalicu- 
lus. 
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Fig 3.—Diagram showing tubing in position 
being drawn out nostril by hemostat. 


Fig 4.—Proper position of tubing in patient 
postoperatively to remain four to six 
months. 





In order to repair or reconstruct the 
canaliculi after injury or infection, 
large-diameter suture material has 
been used, both absorbable and nonab- 
sorbable. Both polyethylene and sili- 
cone rubber tubing*' have been used 
by other investigators.'? Metallic 
probes, Veirs rods, wires, Quickert 
probes," ete, have also all been utilized. 
These probes are, of course, not left in 
to maintain patency. Rather, they are 
inserted for a predetermined period of 
time and then removed. Since the 
results of using these methods have 
been discouraging at times, we are 
now working with a new method of 
recanalizing a damaged canalicular 
system. 


Anatomy 


The canaliculi are approximately 10 
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mm long and consist of a vertical 
section 2 mm long and a horizontal 
section 8 mm long. The vertical 
section begins with the punctum, 
which lies m the apex of the lacrimal 
papillae. The canaliculi are approxi- 
mately 0.5 mm in diameter. The cana- 
liculi join te form a common duct that 
empties into the lacrimal sac, which is 
approximately 14 mm long in the 
adult. The canaliculi are lined by stra- 
tified epithliam and the walls are 
made up of dense connective tissue, 
which helps maintain an open lumen. 
The lacrimal sac empties into the 
nasolacrima duct, which can be di- 
vided into a interosseous section 12 
mm long anc another 5 mm long in the 
meatal part. The duct usually empties 
under the inferior meatus in the 
nose. 


Lacrimal Tests 


Obstructioa the canaliculus can 
be demonstrated by probing, or lack of 
irrigation with saline. With obstruc- 


` tion in the sac the saline will reflux 


back out the opposite canaliculus. 


MATERIALS AND METHOD 


An intravenous catheter, size 18, with 
the plastic tip aut off, is placed on a size 00 
to 1 Bowman probe (Fig 1). The catheter 
and the probe are inserted into the inferior 
canaliculus (Fiz 2). The probe is then 
removed. One ead of the Silastic tubing is 
threaded inte the catheter and then into 
the opening made for a dacryocystorhinos- 
tomy. The precedure is then repeated with 
the superior canaliculus, using the other 
end of the Silastic tube. A hemostat is used 
to pull the Silastic tubing down through the 
nose (Fig 2). The catheters are then 
discarded. A tartalum clip is used to clip 
the Silastic tubing together. Excess tubing 
is left in place for four to six weeks (Fig 
4). 


RESULTS 


To date, there have been ten 
patients intubated with either Teflon 
or Silastic tubing. All patients have 
had either previous or simultaneous 


dacryocystorhinostomies. Although 
our patient numbers are limited, it 
appears that the Silastic tubing is 
more pliable, has good capillary» 
action, and causes less irritation with- 
in the canalicular system than poly- 


ethylene or Teflon tubing. Two of our - 


patients were not helped by our 
method of intubation. One subse- 
quently had the insertion of a Jones 
tube,’ which has alleviated his prob- 
lem. Three patients were improved, 
but not completely free from epipho- 
ra. Five patients noted no tearing 
after the tubes were removed. 

At the present time, only Silastic 
tubing is being used for canalicular 
intubation in the Oculoplastie Depart- 
ment at Wills Eye Hospital. 


COMMENT 


We believe that this technique is 
useful in selected cases where there is 
an obstructed canaliculus near its 
junction with the sac. There should be 
minimal scarring in the medial can- 
thal area. Certainly a greater patient 
population and a longer-term follow- 
up will determine whether our method 
of intubation of the canalicular sys- 
tem will be an improvement over the 
other methods previously mentioned. 
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- Cautery Applications 


_ to Relieve Punctal Stenosis 


William Fein, MD 


e Applications of cautery «othe mucosa 
and muscle at the base of the lacrimal 
papillae car result in_reteaction of the 
walis of the punctum, oeaan 
patency. 

. A relationship may exis: between the 
cause of stenosis of the lacrimal papillae 
and stenosis at other junetere points in 
the lacrimalsexcretory system. 

(Arch Ophthalmol 95:145-146, 1977) 


he-entrance to the vertical portion 

of the lacrimal cenaliculus can 
easily be eccluded by eny of several 
disorders: atresia may result from a 
thin. membrane grow ng over the 
punctum or from conjusetival phimo- 
sis: a membrane may be the cause of 
congenital impatency of the punc- 
tum": scarred muscle can constrict the 
lumen:a narrowed lumen also may be 
occluded by a pur ‘of thickened 
< mueus. 
Procedures to overcame these disor- 
ders have included the three-snip 
procedure suggested by Hoffman in 
1904, ard- more recently, largely 
- replaced | by the one-snip procedure of 
Jones. Snip procedures ‘are not indi- 
-eated uniess dilations of the punctum 
are not effective. Techniques that can 
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be tried before resorting to the snip 


procedure include the indwelling su- 
ture described by Fox,’ and silicone 
intubation of the canaliculi with Gibbs 
probes.’ Other conservative treatment 
consists of cauterizing the obstructing 
epithelium with 5% silver nitrate solu- 
tion. 

A method of opening stenotic lacri- 
mal puncta will be described that is 
based on a different philosophical 
concept: traction rather than dilation. 
Ziegler’ popularized the idea of using 
cautery to create scars whose contrac- 
tion results in lid position changes. 


ANATOMY 


It will be recalled that the vertical 
canaliculus consists of a mucosal shaft 
surrounded by a ring of very dense 
fibrous connective tissue. The fibers 
of the orbicularis muscle are around 
this in sphincter-like form and are 
eovered by the external membrane of 
the papillae itself. 


PRELIMINARY EXAMINATION 


A patient who complains of tearing, 
and who has an adequate tear forma- 
tion and obstructed lacrimal puncta, is 
tested for patency of the remainder of 
the lacrimal excretory system. This 
test includes use of a 0.5-mm diame- 
ter, irrigating lacrimal probe. The 
stenotic punctum is dilated with this 
irrigating probe to obtain entrance to 
the horizontal portion of the canalicu- 


_ contact lers has Seen deemed. necessary 











































lus. The prebe ¿s passed along the 
entire herizonta’ canaliculus to test 
the patency of the common internal 
punctum. If this latter structure is 
open, and only minimal pressure on 
the connecting syringe is required to 
allow suecessful irrigation, the re- 
mainder of the excretory system. i 
deemed pat ent and the patient 
considered for the next step. At this 
point, it is extremely. important tow 
warn the petien: that the procedure to ` 
be used results im increased tearing 
until the healing process is complete, - 
three to four weeks hence. In addition, 
a schedule of postoperative office 
visits must be adhered to during thë 
healing period. Finally, the patient is — 
given the usua? caveat: the procedure 
may not be effective at all, 


PROCEDURE _ 


This sargery has Been performed only on 
lower peneta and only in. cases. where ‘the.- 
upper aad lower pancta are both: occluded. 
The procedure ispecformed with a fraction 
of a milliliter of 1@ lidocaine injected into. 
the aréa of the punctum. No protective. 






thus far. In every-case surgery has-been- 
performed with the aid of a slit lamp or an” 
operating micresezpe.. 

With the pateri’s eye directed upward: : 
the lower lid ic dightly everted: until the: 
punctum 5 directed toward the operator: 
(Fig 1} The penetum and vertical canalis 
calus are thea dilated briefly and the- 
dilator is remeved from the field. ‘Under © 
direct ‘visaalizetien, cautery is applied to 
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Fig 1.—Under operating microscope or slit 
lamp, with patient's eye directed upward, 
lower lid is slightly everted until punctum is 
directed toward operator. 


the base of the lacrimal papilla (Fig 2). 
Care is taken that the cautery penetrates 


only through the surface epithelium and 


just into the muscle layer (Fig 3). A deeper 
penetration may cause scarring of the 
connective tissue ring or of the mucosal 
lumen itself. This scarring would result in 
constriction of the lumen and failure of the 
procedure. The cauteries used have been 
small, battery-powered applicators whose 
tips do not glow brightly. In an earlier 
trial, it was found that more powerful 
cauterizing instruments usually caused 
excessive scarring. 

The goal is to cause retraction of the 
tissues surrounding the punctum, in order 
to pull it open. Topical gentamicin sulfate 
(Ganamycin) is prescribed and the patient 
is instructed to return daily for dilation 
and irrigation for one week, then once a 
week for three additional weeks. 


RESULTS 


This procedure was performed on 35 
puncta in 29 patients. Four of the 
patients who had bilateral procedures 


= and three patients with unilateral 


procedures showed no improvement at 
the end of two months. All of the other 
patients demonstrated objective im- 
provement in their tearing conditions. 
For most of the patients the objective 
improvement consisted of recovery of 
conjunctival fluorescein from the in- 
ferior nasal meatus. 

In four patients with bilateral 
involvement, the procedure was not 
performed on the second eye until two 
months had elapsed from the time of 


146 Arch Ophthalmol—Vol 95, Jan 1977 


- i A 
E NT AR Ter E tT 





Fig 2.—After dilation, cautery is applied 
near base of papilla. 


the first surgery. During the first 
postoperative phase, the puncta of 
both lower lids were dilated even 
though only one had been treated. The 
untreated puncta did not remain di- 
lated in any of these patients. This 
latter finding was to be expected since 
all the patients had undergone courses 
of dilation prior to their being 
referred for this treatment. One 
patient with bilateral stenosis re- 
ceived an indwelling suture through 
one punctum as described by Fox, 
and cautery applications to the other 
lower punctum. Ten weeks postopera- 
tively, I found no difference in the 
appearance and function of the two 
sides. 

Of the 28 apparently successfully 
treated puncta, 24 were still available 
for follow-up after one year. Reexam- 
ination at that time revealed tearing 
symptoms had returned in nine cases. 
Further examination showed that the 
treated punctum had reclosed. In each 
of these cases it was also found that 
the common internal punctum had 
become somewhat stenosed. This un- 
expected finding probably indicates 
one of two situations: either the 
cautery application to the laerimal 
papilla can, in some cases, cause 
stenosis of the common internal punc- 
tum, or the same disease process orig- 
inally causing stenosis at the lacrimal 
papilla can cause stenosis of the 
common interna! punctum. The latter 





Fig 3.—Opening of punctum is due to 
retraction of surrounding tissues. 


situation appears more likely since 
presurgical testing disclosed that 
some patients had obstructions in the 
lacrimal excretory systems at loca- 
tions other than the external punc- 
tum. Duke-Elder, in discussing the 
nasolacrimal duct, states that stenosis 
usually occurs at the point of junction 
of the lacrimal sac and nasolacrimal 
duct, and less frequently at the lower 
ostium.’ Apparently then, stenosis 
might be expected at the beginning 
and the end of each individual 
segment of the lacrimal excretory 
system. Stenosis at any juncture point 
in the system may indicate future 
stenosis at other juncture points. 


Key Words.—Tearing; cautery; lacrimal 
papillae; puncta; stenosis. 
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AMNS Gar 


Bleph-10 (sodium sulfaceta- 
mide) is effective in conjunc- 
tivitis, corneal ulcer, bleph- 
aritis and other superficial 
ocular infections triggered 
by susceptible organisms. 


Bleph-10 exerts a bacterio- 
static effect against a wide 
range of gram-positive and 
gram-negative bacteria. And 
it does so with a 10% formu- 
lation that provides a com- 
bination of therapeutic effec- 
tiveness and the cooling, 





soothing cc mfort ofthe Liqui- 
film? (polyvinyl aleohol) ve- 
hicle. And the Liquifilm in 
Bleph-10 also resists washout 
and protects aga_nst corneal 
drying...more so than is pos- 
sible with an aqueous vehicle. 


For these reasons, more and, 
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moving to Bleph-. Specify 
Bleph-10 on your next sulfa 
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Portrait of a revolution 


in intraocular surgery 


Iuminating 
Asymmetric-Point 
Pic 









Lens procedures 
Cutter/suction probe provides simultane- 
ous cutting and suction through the pars 
plana with minimal risk of trauma to ante- 
rior chamber tissue in traumatic or con- 
genital cataract procedures. 


Sone Hiluminating 


Bulinose Ins 





Leukoma adherens reduction 
Illuminating bullnose pic permits separa- 
tion of iris/cornea adherence through tiny 
incisions in the pars plana ciliaris. Pic al- 
lows surgeon to create cleavage plane at 
posterior corneal surface. 


Corneal 
att I Surface Lens Cutter/Suction 
Membrane | Probe 








Retinal “ 
Membrane 


Retinal/periretinal membranectomy 


Ocutome system permits removal of ret- 
inal surface or periretinal membrane with 
less risk of retinal injury than rotary 
suction cutters. 


Anterior Corneal 
Vitreous ‘Surface Lens Cutter/Suction 
liluminator | Probe 





Vitreous surgery 


As both cutting rate and suction are under 
precise control of surgeon, opacities or 
other vitreous artifacts can be removed 
with minimal traction on retinal or vitre- 
Ous base tissue. 


Comeal 
eal Surface Lens — Cutter/Suction 
Membrane | Probe 


Optic Nerve 
(vascularized 
stalk) 





Vitreous membrane removal 
Specially designed Ocutome surgical in- 
struments facilitate membrane removal 
whether taut, transparent and anchored 
to optic nerve, or mobile and textured. 


Murninati 
Iris Spatula 


Comea 





Iris surgery 
Reduction of prolapsed iris is accom- 
plished with minimal damage to cornea, 
lens and ciliary tissues. Pupillary opening 
can be reshaped through pars plana 
incisions without danger of spooling. 


One-surgeon, two-handed microsurgery through the pars plana ciliaris 


The Ocutome™closed-eye system allows 
more precise surgical manipulation than most 
open-sky techniques while reducing the po- 
tential for traumatic or accidental damage to 
fragile intraocular structures. 

At the heart of the system is an integrated 
set of surgical instruments including cutter/ 
suction probe plus illuminating or infusing pics 
and probes—each only 0.89 mm in diameter. 
Their small size permits the use of tiny self- 
healing 1.4 mm stab incisions. 

Infusion and illumination are independent of 
the cutter/suction probe, enabling the surgeon 
to maintain normal tension at all times, and to 
illuminate whatever area he chooses. 

Cutting rate, vacuum, infusion rate and in- 
tensity of illumination are under the surgeons 
control at all times. 


Safe zone visualization. A specially designed 
transcorneal illuminator visualizes the safe 
zone for pars plana ciliaris incisions by pro- 
jecting an image of the intraocular structure 
onto the sclera, where the darker ciliary struc- 
tures appear as distinct bands. 


OCUTOME 


Miniaturized Intraocular Surgical System 























Reciprocating action 
precludes danger 

of spooling. Cutter 
always stops in open 
position 


Effective cutting 
orifice adjustable 
without removing 
probe from eye 


Suction channel 
(Safety interlock 
prevents suction 
without cutting action) 


Hard chrome surface 
retains sharpness 
without 
self-sharpening that 
sometimes yields 
microscopic metal 
fragments 






0.89 mm overall 
diameter lessens risk 
of iatrogenic 
complications 


™ Corneal surface lenses. As an aid to microsur- 


gical viewing, the system includes aset of flex- 
ible, self-adhering lenses that require neither 
sutures nor irrigation. 


Surgical instruments. All Ocutome surgical in- 
struments are designed with beveled or 
rounded leading edges to minimize entry 
trauma, and all combine illumination and/or in- 
fusion with surgical function in a 0.89 mm 
diameter shaft. Included are three illuminating 
probes, four illuminating pics, three infusing 
pics, and an illuminating stab needle. 


More information. For a comprehensive bro- 
chure, appointment with sales representative 
or delivery information, write us at the address 


tolkfree number’ 800-227-0591. 


toll-free number: 


E l Berkeley Bio-Engineering, Inc. 


600 McCormick Street, San Leandro, CA 94577 
415-568-6800 ` 
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a Clinicopathologic Case Report 


Edited by WilKam H. Spencer, MD 


, Pacific Medical Center; San Francisco 94115 


"Climatic Droplet Keratopathy 





in a 16-Year-Old Boy . 





<e Primary climatic droplet degeneration - 


„Of the cornea that consisted of band- 
-shaped keratopathy and superficial sphe- 
roidal golden opacities occurred in a 16- 
year-old boy. Light microscopy showed 
proteinaceous deposits in the superficial 
corneal stroma. Electron microscopy con- 
firmed: the colloidal nature: of this mate- 
rial. 
{Arch Opithalmo! 95: 149-1 51, 1977) 


Niimatie droplet keratopathy, also 

‘known as Labrader keratopathy 

is an acquired degenerative corneal 

disease that has been observed with 

. some frequency. amorg elderly pa- 

tients. The occurrence of this condi- 

-tion in the young is rare. The follow- 

ing is a report of climatic droplet 

keratopathy in a teenage boy, with a 
histologic description of his lesion. 


REPORT OF A CASE 


“A 16-year-old boy was seen at the 
: ‘Francis 1. Proetor Foundation (University 
“of California Medical Canter, San Fran- 
cisco) in November 1974, because of bilat- 
éral_ progressive blurring of vision of three 
< years duration. Ocular examination 
showed a best corrected visual acuity of 20/ 
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60 in the right eye, and 20/70 in the left 
eye; the intraocular pressure was 12 mm 
Hg in each eye by applanation. Slit-lamp 
examination showed nasal and temporal 
pingueculae on both eyes. The cornea on 
both sides showed -a symmetrical band- 
shaped lesion occupying the interpalpebral 
area (Fig 1). The corneal lesion consisted of 
“dusty” subepithelial opacities in the 
superficial stroma. The opacities were 
closely grouped in some areas, but other 
areas were clear, giving rise to a “Swiss 
cheese” appearance. Dispersed among the 
grayish opacities were spherical golden 
opacities of various sizes that looked like 
“droplets.” The corneal epithelium was 
normal, as was the patient’s corneal sensi- 
tivity. The tear lysozyme content and the 
results of the Schirmer test were normal. 
The blood calcium value was 9.9 mg/100 ml 
and the serum cholesterol level was 133 
mg/100 ml. 

In January 1975, a lamellar keratectomy 
was performed on the left eye; visual 
acuity improved to 20/40 with a contact 
lens after the operation. 

The excised corneal tissue was fixed in a 
3.7% formaldehyde solution and was em- 
bedded in paraffin by the method of 
Zimmerman et al‘ for electron microscopy. 
Both nasal and temporal pingueculae were 
excised on the left side in April 1975. One 
was fixed in a 3.7% formaldehyde solution 
for light microscopy, and the other was 
fixed in a 8% glutaraldehyde solution for 
electron microscopy. 


HISTOLOGIC FINDINGS 


The corneal section showed homo- 
geneous globular deposits of various 
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sizes in the superficial stroma, and-the 
globular deposits were noted to re- 
place the Bowmen layer in some areas. 
The globules stamed red with the 
Mallory (Fig 2) and ‘grayish. with 
Masson trichrome. There was-no posi- 
tive staining for fat with-oil red 0 or 
for calcium with wen Kossa. : 
The canjunctival biopsy. specimen << 
showed the typical findings of pin- 
guecula ‘by both tight, and electron- 
microscepy. 
With the electren microscope, there 
were homogeneous electrondense de- 
posits in the superficial. corneal stro- 
ma (Fig 3). Degenerating fibroblasts“ 
were seen in tie samé area, but did» 
not contain any material that resem- 
bled the deposits: The deposits were. 
also occasionally seen in the Bowman 
layer (ig 3, inset). With higher. 
magnifieation, they were found to 
consist of a dense central core (Fig 4) 
surrounded by granular material. The 
border was feathery where the depos- 
its were intermigled with collagen: 
fibers. 


COMMENT 


This conditior has been described ~ 
under many names, reflecting geo- 
graphical location, clinical ap- 
pearance, histoehemical findings, or 
etiological facters. Bietti et al de=- 
scribed severe corneal involvement in 
patients from Africa. that he termed 
hyaline nodular-dystrophy.’ The ter ; 











Fig 1.—Clinical appearance of climatic droplet keratopathy. Fig 2.—Histologic section of cornea in Fig 1 showing deposits in 


Labrador keratopathy was coined by 
Freedman,’ who reported a series of 
cases of patients with bilateral corneal 
degeneration from Labrador in east- 
ern Canada. Fraunfelder and asso- 
ciates‘ named the condition spheroidal 
degeneration. In their series, the 
condition was found to increase in oc- 
currence with age; 45% of their 
patients were older than age 50, and 
in patients below age 30, no spheroidal 
degeneration was seen. Klintworth 
referred to the condition as chronic 
actinic keratopathy, and suggested 
that it was a sequel to the cumulative 
effect of chronic actinic irradiation.’ 

The term climatic droplet keratop- 
athy was recently used by Freedman’ 
and Garner et al’ with justification. 
They realized that the condition is 
geographically widespread (lesions 
from one area differing from others 
only in the degree of severity), and 
that it is related to exposure to various 
elements. 

This condition has been suggested 
to arise as a result of exposure to 
climatic extremes, such as the cold 
atmosphere of Labrador with low 
humidity’ and the high temperatures 
of East Africa,’ both of which lead to 
tear evaporation. Injuries from the 
wind-blown dust of East Africa or 
snow and ice particles from storms in 
Labrador are believed to be contribu- 
tory factors. A more important factor 
in the cause of the disease may be 
exposure to ultraviolet radiation from 
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superficial stroma. Epithelium is intact (Mallory, original magnifi- 
cation x 580). 


Fig 3.—Cormeal epithelial basal cells (a), Bowman layer (b), and corneal stroma (c) 
adjacent to Bowman layer, with globules consisting of electron-dense material 
surrounded by broken-down collagen (d) (original magnification x 2,2025). Inset, Higher 
magnification of globules within Bowman layer (original magnification x 21,000). 
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located deep in stroma. Dense core (a) of deposit is surrounded by granular material (b), 
with feathery border around edge (c) (original magnification X 25,500). Inset, Smaller 
deposit within deep stroma with electron-dense material (a) and granular substance 


bordering and sometimes covering the dense core (b) (original 


x 24,000). 


the sun. In support of this assumption 
is Etzine and Kaufman’s* report of 
cases from South Africa and the 
report of Klintworth frem the south- 
eastern United States,’ where sand or 
snow particles do not play a role. 

Most of the reported eases are men 
older than 50 years. The youngest 
reported patient was 13 years old,” but 
this case was a unilateral secondary 
type according to Fraunfelder and 
associates’ classification.‘ Brownstein 
et al" and Christensen" reported cases 
with primary corneal involvement in 
the young; both patients were 18- 
year-old men. Our case is the third 
noted in a young man. It is important 
to realize that this condition is not 
limited to the elderly. 

There is agreement on the fact that 
the deposited material is proteina- 
ceous.™ "=" According to Brownstein 
et al,” the material is best character- 
ized as an elastotic degeneration of 
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magnification 


collagen fibrils. They believe that 
alteration of the corneal ground 
substance and abnormal cells, either 
stromal or epithelial, may possibly 
also contribute to its formation. Gar- 
ner"! believes that it is keratinoid that 
may be deposited by keratinized 
corneal epithelium.’ According to 
Christensen, the material is a sulfur- 
rich protein, a product of degenerat- 
ing ground substance.'’ Hanna and 
Fraunfelder*® believe the material, 
which is protein in nature, is a product 
of abnormal stromal fibrocytes of the 
cornea and conjunctiva. Klintworth’® 
has noted the association of corneal 
concretions, which are proteinaceous 
in nature, with conjunctival elastosis 
(pingueculae). His suggestion is note- 
worthy in that the abnormal material 
arises in the pericorneal conjunctival 
connective tissue from whence it 
diffuses into and deposits in the 
superficial corneal stroma. The source 





of the deposited material, therefore, is 
not clear at this stage. On the basis of 
morphological changes, the dense de- 
posited material seems to be the end 
product af a degenerative process in 
collagen fibers, and the granular 
material s probably an intermediate 
form in tne process. 

It is a mown fact that the deposited 
material is confined to the superficial 
stroma. Lamellar keratectomy, there- 
fore, is the operatien of choice, if the 
deposits are derse enough to impair 
vision. 


This stuy was supported in part by Public 
Health Service granis BY-0094, EY-01597, and 
EY-00799 fsom the National Eye Institute. 

Roderick 3iswell, MD: referred this patient for 
examination. 


References 


1, Zimmerman LE, Font RL, Ts’o MO, et al: 
Application of electren microscopy to histopatho- 
logic diagrosis. Trens Am Acad Ophthalmol 
Otolaryngol 76:101-1C7, 1972. 

2. Bietti GB, Guerra P, Ferraris de Gaspara 
PF: La dystrophie cernsenne nodulaire en cein- 
ture des pays tropicaax à sol aride: Contributions 
cliniques et anatomopathologiques. Bull Mem Soc 
Fr Ophthaimol 68:108- 128, 1955. 

3. Freedman A: Labrador keratopathy. Arch 
Ophthalmol 74:198-2€2, 2968. 

4. Fraunfelder FT Hanna C, Parker JM: Sphe- 
roid degeneration of the cornea and conjunctiva: 
I. Clinical course ane characteristics. Am J 
Ophthalmo? 74:821-828, 1972. 

5. Klintworth GK. Chronic actinic keratopa- 
thy: A cordition associated with conjunctival 
elastosis (pinguecula2) and typified by character- 
istic extracellular coneretions. Am J Pathol 
67:327-342, 1972. 

6. Freedman A: Climatic droplet keratopathy: 
I. Clinical espects. Arce Ophthalmol 89:193-197, 
1973. 

7. Garner A, Morgan G, Tripathi RC: Climatic 
droplet keratopathy: lI. Pathologic findings. 
Arch Ophtaalmol 9198-204, 1973. 

8. Etzine S, Kaufman JCE: Band-shaped nodu- 
lar dystrophy of the cornea. Am J Ophthalmol 
57:760-763, 1964. 

9. Browastein S, Eocrigues MM, Fine BS, et al: 
The elastotie nature of hyaline corneal deposits: 
A histochemical, fluorescent and electron micro- 
scopic examination, Am J Ophthalmol 75:799-809, 
1973. 

10. Christensen GE: Proteinaceous corneal 
degeneration: A histochemical study. Arch Oph- 
thalmol 8230-32, 1973. 

11. Garrer A: Keratinoid corneal degenera- 
tion. Br J Ophthalraol 54:769-780, 1970. 

12. D’Alena P, Wood I: Labrador keratopathy: 
A microscepe study. Am J Ophthalmol 74:430-435, 
1972. 

13. Hanna C, Fraunfelder FT: Spheroid degen- 
eration of the cornea and conjunctiva: I Pathol- 
ogy. Am J Ophthaimal 74:829-839, 1972. 


Climatic Drople! Keratonathy—Ahmad et al 151 


CEN 


g] 


4 
| 


Feature Photo 


Edited by David D. Donaldson, MD 
Massachusetts Eye and Ear Infirmary 
243 Charles St, Boston, MA 02114 


Strangulated Hye 


Patricia Bateman, MD, Jens Hetland-Eriksen, MD, Kampala, Uganda 


One week previous to examination, 
the right eye of this 38-year-old man 
was injured by a stick. The eye was 
proptosed, gangrenous, and desiccat- 
ed, and the lids were in apposition 
behind the globe (Fig 1 and 2). The 
left eye was normal. Enucleation was 
performed, at which time no injury to 
the lids was found. 





Fig 2 
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375 page manual 
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Live Surgery 
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Maximum comfort for 

_all your patients. 

For new patients, Comfort Drops helps bridge the 
adjustment to hard contact lenses. For long-term 

_ wearers, including the aphakic patient, Comfort 

_ Drops relieves irritation and 
lens awareness, and re- 
stores maximum comfort— 
without requiring removal 
of lenses from the eyes or f 
affecting visual acuity. 
Comfort Drops is the 
most comfortable con- 

-~ ditioner available. Fi 
It cushions, rewets, 
cleans and cools. 

- Noother condi- 
tioner offers your 
patients as much. 











Effective cleaning aids 
visual acuity. 
Nonionic surface active agents in a formulation 
_ providing optimum surface tension provide Comfort 
__ Drops with effective lens cleaning capability which 
aids visual acuity without irritation. After instilling 
FR Comfort Drops, the 
normal blinking ac- 
tion of the eyelid is 
all that is required 
to wash the lens free 
of accumulated resi- 
: due. Two drops of 
Comfort Drops in the eye prior to lens insertion 
rinses the eye of potentially irritating deposits. 
Result—a cleaner lens. 





Comfort Drops rewets 
without lens removal. 


In-use lens wetting requires a unique combination 
of ingredients. The Comfort Drops combination of 
surfactant and polymers provides an optimum 
contact angle—which affords Rn A 
exceptional wetting efficiency. faa 









Comfort Drops cushions 


‘without blurring. 


The combination of ‘ 
PVP and selected 
agents is carefully 
balancedtocush- % 
ion away lens aware- 4 
ness without blurr- 
ing the vision. ri 

Cushioning is achieved by coating the lens surface 
with a continuous 24-micron film—about triple the 
thickness of the normal precorneal tear film. 


Only Comfort Drops cools 
and soothes. 


Alone among conditioners, Comfort Drops contains 
a cooling agent. Thus, Comfort Drops refreshes and 
cools the eyes, relieving irritation. Also, Comfort 
Drops is isotonic. The formulation matches the 
osmotic pressure of lacrimal fluid to assure a 
soothing feeling on instillation. 
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Topcon Advances Projection Perimetry 


Another Important Step. 


The SBP-17 is recognized for its Other significant advantages of the 
accuracy and ease of operation in SBP-11 include: 

critical perimetry field testing because @ Reproducible environmental condi- 

of our constant monitoring for improve- tions for accuracy in subsequent 
ments made possible through new examinations. 

technological developments. @ Constant monitoring of patients 

One such improved feature on the fixation with sighting telescope. 
SBP-11 is a new device for occluding @ Automatic recording probe with man- 
the target. Its smoothness and silence ual override (standard equipment.) 








enables the operator to achieve optimum 
accuracy of measurements. 


These features combined with a reasonable price and IMMEDIATE 
AVAILABILITY should make the Topcon SBP-11 your first choice for keeping 
in step with today’s sophisticated diagnostic techniques. Contact your 
Topcon distributor or write us for details. 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 
July 5 through September 9, 1977 


Held in conjunction with the Northern California Universities: 

University of California, San Francisco 

University of the Pacific at the Pacific Medical Center 

University of California, Davis 

Stanford University 
Sections include Anatomy, Electron Microscopy, Microbiology and Immu- 
nology, Pathology, Physiology, Biochemistry, Embryology and Genetics, 
Motility, Pharmacology and Toxicology, Neuro-ophthalmology, Optics and 
Theory of Refraction. 
Instructors include Doctors C. Beard, P. Boeder, B. Crawford, A. Della- 
porta, P. Ellis, W. R. Green, M. Hall, J. Hetherington, Jr., M. Hogan, 
A. Jampolsky, H. Kolder, R. O’Connor, G. Paris, K. Richardson, A. R. 
Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson and many 
others on the faculty of 60. 
Tuition is $675.00. For further information and application forms, please 
write to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford 
Medical Center, Stanford, California 94305. 


















Re ad fo Nobody knows eyes like an ophthalmologist. 
Serve r you That’s why we believe products like 
Cortisporin Ophthalmic Ointment and 
Suspension should be prescribed only by 
physicians with special training and 
knowledge in ophthalmology... and why we 
promote these products only to specialists 
such as you. 


Cortisporin® Ophthalmic Preparations 


~~~ Pseudomonas 
POLYMYXIN B Haemophilus 


Klebsiella 

Aerobacter 
NEOMYCIN Escherichia 
Proteus 
Corynebacterium 
Staphylococcus 
Streptococcus 
only) Pneumococcus in vitro spec 


BACITRACIN 
(in ointment 


Wide antibacterial spectrum; 
gentle anti-inflammatory action 

e antibacterial activity against most 
pathogens likely to be involved in 
ophthalmic infections accessible to local 
therapy 

e gentle anti-inflammatory action to alleviate 
swelling, pain, itching, and inhibit corneal 
neovascularization 

e two convenient sterile forms d 


Please see next page for brief summary of PA cribing information. 





The Glaucoma Service of the Wills Eye Hospital announces its Annual 
Glaucoma Course, March 31- April 2, 1977. The Faculty includes Paul R. | 
Lichter, Richard J. Simmons, Thomas D. Duane, William H. Annesley, Jr., | 
George L. Spaeth and other members of the Glaucoma Staff. Stephen M. 
Drance will deliver the second Edmund B. Spaeth Lectureship. 


The cost will be $175 ($50 for residents with accompanying letter from Department Chief), 
which includes course, meals and a concert. 


For information please contact: 
Kenneth W. Benjamin, M.D. 
1419 Spruce Street 
Philadelphia, Pennsylvania 19102 
(215) 546- 2412 | 
Sponsored by Thomas Jefferson University and the Pennsylvania Academy of Gphthalmelogy 
and Otelaryngology. 


As an organization accredited for continuing medical education, the Wills Eye Hospital- 
Jeffersen Medical College certifies that this continuing medical education offering meets the 
criteria for 17 credit hours in Category 1 of the Physician's Recognition Award af the American. 
Medica! Associatior. 
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When you want the finest in photography, 
the choice is Nikon. So when your slit-lamp 
is built by Nikon, and designed to take 
Nikon photographic equip- 
ment, you know you re 
going to record accurate 
photographic impressions 
oe of your patients’ eyes. 
Let Sr This versatile Nikon 
t 6 Zoom-Photo Slit Lamp offers 
optional photographic acces- 
sories—a photographic attachment 
complete with strobe adaptor, flash 
tube and power source; background 
illumination filter; and choice of 
Nikkormat FT-2 or Nikon F-2 camera 
body. Accessories are also available to 
permit cine photography and closed-circuit tele- 
vision transmission. For even greater usefulness 
in educational applications, a teaching head is available. 

The Nikon Zoom-Photo Slit Lamp gives you continuously variable zoom optics 
from 7x to 35x. And the optics are Nikon, for sharpness throughout the range. 

Its coaxial-mounted slit controls permit you to adjust both horizontal and vertical slit config- 
urations with one hand. Add to that its 10x high-eyepoint widefield eyepieces, a Hruby lens, 
adjustable chin and head rest, fixation light, and a built-in transformer for the slit illuminator, 
and you have an instrument of traditiona! Nikon quality. 

Your patients will be impressed at having their eyes examined with a Nikon. You will be 
impressed with the performance. 

Write or phone for a color brochure. Nikon Instrument Division, Ophthalmic Dept., 
Ehrenreich Photo-Optical Industries ff ‚623 Stewart Avenue. Garden City, New York 11530. 
Phone (516) 222-0200. 
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News and Comment 





° Glaucoma Congress.~The III Inter- 
national Glaucoma Congress spon- 
sored by the American Sdciety of 


~Contemporary Ophthalmolbgy will be 


held in Tokyo, Japan, May 12-13, 1978. 
It is one ef the satellite meetings of 
the International Congress of Oph- 
thalmology in Kyoto. For inZormation, 
contact Secretary, Amerizen Society 
of Contemporary Ophthalawlogy, 6 N 
Michigan Ave, Chicago, 1 60602. 


Ophthalmic Plastic | Surgery.—A 
course on-Ophthalmic Plastic Surgery 
will be he'd at the University of Cali- 


fornia in San Francisco, March 3 to 4, 
1977. For further informazion, contact 
Dr J: Ear! Rathbun at the University 


of California in San Frare sco. 


Ophthaimic Trends.—A..lontinuous 
Review. ef Ophthalmic ‘Trends, pre- 
sented By the Memoral Hospital 
Medical Center of Long Seach Uni- 
versity of California, Irvme, will be 
held aboard the Pacific Princess, Feb 
4 to 11, 1977. For information contact 
the Center for Health Edm=ation, 2801 
Atlantic Ave, Long Beaea CA 90801. 


Glaucoma Surgery “vorkshop.—A 


“Glaucoma Surgery Workshop will be 


held at Duke University Sye Center, 
Durham, NC, February -Č to 12, 1977. 
This pregram is sponsoced by the 
Veterans Administratier (VA) for 
ophthalmologists in the VA program. 
However, all ophthalmclogists are 
invited for the grand rounds on Satur- 
day, Feb 12. For further mformation, 
contact Dr Bruce Shields at Duke 
University Eye Center. 


Alumni Meeting.—The eleventh an- 


- nual alumni meeting of the University 
(Of Texas Medical Branch, Department 
- of Ophthalmology will be held March 


26, 1977 in the Clinical SGences Audi- 
torium, Galveston, Texas. The guest 
speaker will be Dr Paw Lichter, and 
for information please contact Dr 
Daniel L. Roper in Galveston. 


Contact Lens Fitting.-The Rudolph 
Ellender Medical Foundation will hold 
its 17th annual instructicnal course in 
contact lens fitting by tae ophthalmol- 
ogist Feb 17 te 19, 1377 in New 
Orleans, just before the Mardi Gras 
celebration. The course will be held at 
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the Fairmont Hotel. For information 
contact Dr Joseph A. Baldone, Roof, 
Delta Towers, New Orleans, LA 70112. 


Fight fer Sight Awards.—Fight for 
Sight Inc, announced that last year it 
awarded 18 postdoctoral research fel- 
lowships, 12 student fellowships, four 
clinical research service grants, and 11 
travel awards. It will continue its 
policy of encouraging younger investi- 
gators to pursue a career in sight 
research. Priority is given to the 
support of pilot projects. Applications 
for 1977-1978 awards are being 
accepted until March 1, 1977. For 
information and application forms, 
contact Fight for Sight Inc, 41 West 
57th St, New York, NY 10019. 


Jules Stein Lecture and Seminar.— 
The eighth annual Jules Stein Lecture 
and Postgraduate Seminar will be 
presented at the Century Plaza Hotel, 
Los Angeles, on Thursday and Friday, 
April 21 and 22, 1977. The seminar 
topic is “Diagnosis and Clinical Man- 
agement of Glaucoma.” The Jules 
Stein Lecture will be delivered by 
Frederick C. Blodi, MD. Guest faculty 
for the seminar will include: Douglas 
R. Anderson, MD; Paul Henkind, MD; 
Irving H. Leopold, MD; Samuel D. 
McPherson, Jr, MD; Steven M. Podos, 
MD; Gerald L. Portney, MD; Stephen 
J. Ryan, MD; Robert N. Shaffer, MD; 
and David M. Worthen, MD. The 
program cochairmen are: Robert E. 
Christensen, MD, and Alan L. Shabo, 
MD. For information, write to Jules 
Stein Eye Institute, UCLA School of 
Medicine, Los Angeles, CA 90024. 


American Diopter and Decibel Socie- 
ty.~The next meeting of the Amer- 
ican Diepter and Decibel Society will 
be held at the Mountain Shadows Ho- 
tel, Scottsdale, Ariz, April 2 to 8, 1978. 
For information contact E. A. Ritten- 
house, MD, 522 Walnut St, MeKees- 
port, PA 15132. 


Snell Memorial Lecture.—The Roch- 
ester Ophthalmological Society has 
invited Frederick C. Blodi, MD, De- 
partment of Ophthalmology, Univer- 
sity Hospitals, lowa City, to give the 
22nd annual Albert C. Snell Memorial 
Lecture in Rochester, NY, on Thurs- 
day, April 7, 1977. The title of his 
lecture will be “Some Aspects of Cho- 
roidal Melanoma.” There will be an 
afternoon clinical session at the Uni- 





versity of Rochester Medical Center, 
followed by an ev eaing dinner and thé: 
Memorial Lecture ai the’ University. 
Club. For information contact program 
chairman, Eugene A. Cimino, MD, 20N- 
Goodman St, Rochester, NY 14607. 


Annual Glaucoma Course.—The Glau- ~ 
coma Service of the Wills Eye Hospi-» 
tal annouaces its annual glaucoma 
course, March 31 to: April 2, 1977, 17 
credit hours. The faculty includes Paul 
R. Lichter; Richard J. Simmons, Tho- 
mas D, Duane, William H. Annesley, 
Jr, George L. Spaeth, and other 
members of the glaucoma staff. Dr 
Stephen M. Drene of Vancouver, 
British Co.umbia, will give the second `: 
Edmund 3. Spaeth Lectureship. For 
information please contact Kenneth. - 
W. Benjamin, MD; 1419 Spruce St, 
Philadelphia, PA 1102. 


Current: Developments in Dyslexia.— 
The Page and Wiliam Black Post- 
graduate School of Medicine of the 
Mount Sinai Schoel of Medicine, in 
association with the Orton Society, is- 
sponsoring a postgraduate course en- 
titled "Dyslexia. -Current Devel- 
opments.” The course is under the 
direction: of Virginia Lubkin, MD, 
FACS, and there willbe guest... 
lecturers; The course will be held 
Saturday. Jan 22, 1977, from 9 am to 5 
pm, Mount Sinai Medical Center, New- 
York, category | credit, AMA Physi- 
cian’s credit awerd: Apply to Director, 
Page and William Black Postgraduate ... 
School ef: Mecicme, 
School of Medicine: Fifth Avenue and -- 
100th Street, New. York, NY 10029 or 
telephone (212) 358-6737. 


Retinal Disease Program.~The Me- 
morial Hospita? Medical Center of 
Long Beach-Un: versity of California, 
Irvine, Center “or Health Education 
will present a two-day program on 
retinal d seases March 11 and 12, 1977. 
For infermatior write Executive Sec- 
retary, Center for Health. Education, ° 
2801 Atlantic Ave, Long Beach, CA 
90801. 


Alumni Day at University ‘of Chica- . 


go.-The annual Alumni Day of the. © 


University of Chicago will be held the 
afternoon of March 2, 1977. Irving H: 
Leopold, MD, s the guest of ‘honor. 
There ere no feses. For further infor= 
mation write te Frederick A. Mausolf, 

MD, Department of Ophthalmology, : 
950 E 59th St, CHicago, IL-60687. - 
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;alendar of Events 


1977 


February 


: Durham, NG: Feb 10-72. i 
Anterior Segment: Diseases and Surgery, Estelle 
> Doheny Foundation; Los Angeles, Feb 23-25. 


te March 
Alumni Day, University. of Chicago, March 2. 


Of California, San Francisco; March 3-4. 
Program. on Retinal Diseases, Irvine, Calif, 
“March 11-21. : 
onference on Vestibulo-Oculomotor Distur- 
bances,. University of Toronto. March 14-4 6. 
Pan-American Association. of Ophthalmology, 
. Santiago, Chile, March 20-25. 

_ Alumni Meeting, University of Texas, Galveston, 
“March 26. 


< Diseases, Jekyll Island, Ga, March 28-30. 


April 


Annual Glaucoma Course, Wills Eye Hospital, 
Philadelphia, April 1-2. 

: Pan-Pacific Surgical. Association, Hilton Ha- 
wailan Village Hotel, Honolulu, April 1-7. - 
American Diopter and Decibel Society, Scotts- 
== dale, Ariz, April:-2-8. 

Albert C. Snell Memorial Lecture and Clinical 
| Meeting, Rochester, NY, April 7. 
Microsurgery Course, Downstate Medical Cen- 
ter, Brooklyn: April 14-20. ee 
Symposium on. Disorder of Ocular. Motility: 
--Neurophyslological. and Clinica Aspects, 













_ Freiburg,Germany, April 15-17. 

New Orleans Academy of Ophthalmology Sym- 
_-posium on Strabismus, New Orleans, April 16- 

BBD ees 
Jules Stein Lecture and Postgraduate Seminar, 

. Century Plaza Hotel, Los Angeles, Apri 21- 


‘Pacific Coast Oto-Ophthalmological Society, 
Tucson, Ariz, April 24-28. 
Association for Research in Vision and Ophthai- 
mology, Sarasota, Fla, April 25-29. 

May 


Problem Solving in Strabismus, Royal Biscayne 
Hotel, Key Biscayne, Fla, May 1-4. 
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Glaucoma Surgery Workshop, Duke University, 


Ophthalmic Plastic Surgery Course: University 


- National Meeting on Corneal and- External. 


. International Society for Geographical Ophthal- 


mology, Tunisia, May 1-5. 


-American Board of Ophthalmology Oral Exami- - 


nation, Ses Francisco, May 4-7, 
Conference on impaired Vision in Childhood, 
Jerusalem, May 8-13. 
Barraquer international Course, Barcelona, 
Spain, May 15-26. 


June 


Philadelphia Pediatric Ophthalmology Society, 
Cherry Hili, N4, June 11-14. 
AMA Annuai Cenvantion, San Francisco, May 
18-23. 
Corneal Congress, Roya! Festival Hall, London, 
June 29-July 7. 


September 


l International Congress. of Neurogenetics and 


Neuro-Ophthaimology, Nijmegen, the Nether- 
jands, Sept 8-70. 

German Ophtnatmoiogical Society, Heidelberg, 
Sept 18-21 


Gctober 


Division oft- Ophthalmology: American Academy 
of Ophthalmology and Otolaryngology, Dallas, 
Oct 2-7. 

American Board of Ophthalmology Oral Exami- 
nation, Philadeiphia, Oct 16-19. 

Latin American Council on Strabismus, Guaru- 
ja. Brazil, Oct 16-29. f 
American Collage of Surgeons, Clinical Con- 

gress, Dallas, Oct 17-21. 


November 


Workshop on Ħeuro-Ophthalmology, lowa City, 
Nov-10-12. ; 

Seminar on Current Concepts in Ophthalmic 
Plastic Surgery, Juies Stein Eye Institute, Los 
Angeles, Now 12. 


December 


American Board of Ophthalmology Oral Exami- 
nation, St Losis. Dec 8-11. 


1978 


January 


OKAP and Written Examination of American z 


. Board of Ophthalmology, Jan: 21. H 
Puget Sound Academy of Ophthalmology, Seat- 
tle, Jan 21-22, 


April 


American Board of Ophthalmology Oral. Exami- 
nation, Philadelphia, April 23-26, 


May 


Association for Research in Vision and Ophthal- 
mology, Sarasota, Fla, May 1-5. 

internationali Medical Contact Lens Symposium, 
Kyoto, Japan, May 9-10. 

International. Conference: on 


i Myöpia, Yokö- 
hama, Japan, May 10-12. i : ; 


internationa! Strabismological . Association, 


Kyoto, Japan, May 10-12. 

International Glaucoma Congress, Tokyo, May 
12-13. 

International Congress of Ophthalmology, Kyo- 
to, Japan, May 14-20. 

international Congress tor Eye. Research, Mie, 
Tobo, Nemu-no-Sato, Japan, May: 20-22. 

Pacific Coast Oto-Ophthaimologicai Society, 
Newport Beach, Calif, May 21-25. 


June 


AMA Annual Convention, St-Louis, June17-22" 


October 


American College of: Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. 

American Board of Ophthalmology Oral Exami- 
nation, San Francisco, Oct 25-28. 


1979 


January 


OKAP and Written Examination, American 
Board of Ophthalmology, Jan 20. 


Calenda? of Events 
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less size 
less weight 
less cost 


Kowa zives you less of what you'd expect in a slit 
lamp. Portable and hand-held, the Kowa SL weighs 
only 3% Ibs. And at $1295, it’s the least expensive slit 
lamp microscope currently available. But the SL's 
performance and capability put it in the same class as 
the heavyweights. It easily adapts to your patient— 
in or cut of the examination room—and functions even 
in a fully-lit environment. Other features include: 
































@ Office hanging stand (pictured) with 
automatic on/off control. 

@ Ideal for contact lens examination. 
@ Choice of three slit widths or lengths. 
@ Built-in green and cobalt filters. 

@ Built-in scale in .05 graduations. 

@ Adjustable spot illumination. 

@ Free from glare or reflection. 

@ Optional hruby lens; joy-stick stand. 


Consider cost, convenience 
and @pability 

... taen call for details 
on the Kowa SL. 


Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.~. 10001 


EK Aikce 


er 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 e (215) 353-4350 
«vith the future in sight 









Feb. 4-5, 1977 (Course 1)* 
| BINKHORST PRINCIPLE LENSES 


-< TOPICS 
- Observation Live Surgery 
Video Observation of All Techniques 
_ Pre- and Post-Operative Care 
_ Complications 
IOL Power Calculations 
-Practice Session - Animal and Cadaver Eyes 


Retinal and Corneal Care 
with Intraocular Lenses 


400-Page Manual 


FACULTY 


“John J. Alpar, M.D. 
"Ralph D. Anderson, M.D. 
"John P. Beale, M.D. 

1. “Henry M. Clayman, M.D. 

= John J. Darin, M.D. 
| Donald E. Dickerson, M.D, 
-*Robert C. Drews, M.D. 
“Richard Elander, M.D. 
=*Miles A. Galin, M.D. 
-Jdohn E. Gilmore, M.D. 
‘Robert Hare, M.D. 
“David A. Hiles, M.D. 


Guest Lecturers 


“Henry Hirschman, M.D. 
Kenneth J. Hoffer, M.D. 
Richard L. Holmes, M.D. 

“Norman S. Jaffe, M.D. 
Otto H. Jungschaffer, M.D. 
Jeremy E. Levenson, M.D. 

“Malcolm A. McCannel, M.D. 

*Mary C. Michelis, M.D. 

*Donald L. Praeger M.D. 
Dennis D: Shepard, M.D. 

*Bradley R. Straatsma, M.D. 
Murry K. Weber, M.D. 
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INTRAOCULAR LENS 
IMPLANTATION COURSE 
SANTA MONICA HOSPITAL MEDICAL CENTER 


Oldest continuous implantation course in the United States 





Feb. 7-8, 1977 (Course II) 
CHOYCE MARK VIII 


ANTERIOR CHAMBER LENS 


TOPICS 

Observation Live Surgery 

Video Observation of All Techniques 
Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 

Practice Session - Animal Eyes 
Surgical Instrumentation 

Manual 


FACULTY 


D. Peter Choyce, M.S., FRCS Essex, England 
Lawrence D. Castleman, M.D. 
John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
Richard Elander, M.D. 
John E. Gilmore, M.D. 
Robert Hare, M.D. 
Kenneth J. Hoffer, M.D. 
Richard L. Holmes, M.D. 
Otto H. Jungschaffer, M.D. 
Jeremy E. Levenson, M.D. 
Murry K. Weber, M.D. 
Please Detach Here 
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SANTA MONICA HOSPITAL MEDICAL CENTER 
1 225 t5th Street, Santa Monica, California 90404 


et 451-1511, Ext. 2148 ° 



























T a e Se OY a a a a ata + 
FEE SCHEDULE 
O Feb. 4-5 Binkhorst (Course |) $600 O Feb. 7-8 Choyce (Course lI) $600 
O Combination Course | & II - $1000 
2 “Additional dates, Binkhorst (Course 1!) Fee: $600 
Check one O April 1-2. O June 3-4 OAug.5-6 OOct.7-8 ONov.4-5 oO Dec. 2-3 
| Name Phone 
Address 
City Zip 
Make check payable to Santa Monica Hospital Medical Center and mail to Jeanne Harris 
CHARLIE RUGGLES OPHTHALMOLOGY DEPARTMENT 





Ptosis, by Crowell Beard, MD, 288 pp, 818 ilus, 
$32.50, CV Mosby Co, 19%. < 

l The first edition of Ptos- s is a classic 

„inthis field. It has probaly been read 

_ by more surgeons intereszed in ptosis 


than all other manuscripts on this’ 


subject combined. The second edition 
updates and expands the excellence of 
its parent copy. Dr Beard s experience 

_ with ptosis cases has near:y doubled in 

the seven years that have passed since 
his first book was written. He de- 
scribes those changes in kis technique 
and advances and deletiens made by 
others that he feels are practical. 
The book is well organized, is easily 
read, and is pleasantly free of edito- 
> rial errors. Dr Beard’s practical and 
__ efficacious approach to ptosis surgery 
_ is well described in this book. The text 
and illustrations so well complement 
each other with precise detail that it is 
hard to believe that the author and 
artist are not one. Certainly the close 
working relationship between Dr 
Beard and Mrs Joan Esperson Wed- 
dell contribute to the clarity of this 
text. 

I would be remiss if I did not relate 
my disappointment that the aponeu- 
rotic approach to ptosis was given so 
little space. In my prejudiced view- 
„point, this is the most exciting and 
important advance in ptosis since Dr 
eard’s first edition. While Dr 
eard’s main concern is in demon- 
trating those practical procedures 
“that have stood the test of time, I feel 
_ that present results with aponeurotic 

repairs and advancements warrant 
“dissemination of this technique to 
those surgeons interested in ptosis. 

With the proper application of this 

technique and a working knowledge 

of the anatomy of this region, I feel 
this technique will have fewer compli- 
cations than many of these presently 
used. 

In the anatomy sectien of this book 
two anatomical points that are con- 
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troversial were noted. In discussing 
the Müller muscle, Dr Beard notes 
that it is about 15 mm wide. In dissec- 
tions of this region, I have noted the 
Miiller muscle inserting along the 
entire upper border of tarsus and 
therefore believe it to be about 25 mm 
in width. Dr Beard describes the 
peripheral arterial arcade as lying in 
the pretarsal space. In cases that I 
have examined, the peripheral arcade 
is located in the Müller muscle just 
above the upper edge of tarsus. 

In summary, I consider this book to 
be excellent, and recommend it to all 
those surgeons either in practice or 
training with an interest in ptosis. Dr 
Beard’s experience and results with 
ptosis cases are unexcelled. Fortu- 
nately, some men such as Dr Beard 
can transmit their experience to 
others. I am sure this text will enjoy 
even greater success than its first 
edition. 

RICHARD L. ANDERSEN, MD 
Iowa City 


Cataract Surgery and its Complications. ed 2, by 
Norman S. Jaffe, MD, 503 pp, with illus, $48.50, 
CV Mosby Co, 1976. 

The fact that this book needed a 
second edition only four years after 
the first edition was published speaks 
for the popularity and importance of 
this work. There is no question that 
this is the most outstanding book on 
cataract operations that has appeared 
in the last decades. Nothing like this 
has been on the market since Kirby’s 
books were published. 

Dr Jaffe has done a yeoman’s job 
and brought together a tremendous 
amount of information both from the 
literature and from his own vast expe- 
rience concerned with the surgical 
techniques and the complications of 
this operation. In the first part of the 
book dealing with surgical techniques, 
the chapter on postoperative corneal 
astigmatism is quite sophisticated 
and based on the author’s own calcula- 
tions and observations. Thereisa new 
chapter on phakoemulsification con- 
tributed by Dr Charles D. Kelman. Of 
greatest interest is the chapter on 
intraocular lens implantation. Dr 
Jaffe, who is one of the pioneers of 
this type of operation in the United 
States, has consistently maintained a 
conservative and most rational ap- 
proach to this procedure. His indica- 
tions are well taken and his list of 
contraindications should be read by 
anybody who is even remotely consid- 


ering this new type ef operation. The- 
author stresses, among others, that an 
intraocular lens implant would not be 
indicated in a youag patient, in a one- 
eyed patient, or m a patient with a 
poor result in the first eye. 

The second pert of the book is 
concerned with complications of cata- 
ract operations. Tre discussion here is 
nearly eneyclopedie and very little 
could be added by anybody to the most | 
scholarly and ertizal review of all- 
possible surgical complications during z 
or after a cataract extraction. 

This bock should be in the hands of < 
every ophthalmologist who does cata- 
ract operations. Ht #% one of the best z 
ophthalmologic beo«s that has recent- 
ly appeared on the market and it will 
remain a credit to che author. = 

Frepesick C. BLopr, MD 
lowe City ; 















































Nuclear Ophthalmobg= edited by Millard N. : 
Croll, MD, Luther W. Brady, MD, Paul Carmi-- 
chael, MD, and Robe:zt ¥ Wallner, DO, 284 pp, 
with illus, $35, John Wiler & Sons, 1976. 

This book is a collection. of papers 
presented at a symposium on nuclear 
ophthalmology ke at the Hahne- 
mann Medical Cellege in Philadelphia 
in Marck 1975. Al the editors are 
connected with the Department of - 
Radiation Therasy and Nuclear Medi- =- 
cine at Hahnemars Medical College. 
A cosponsor of the symposium was the = 
Retina Service o? tne Wills Eye Hospi- 
tal. we 

The introducterr:chapters deal with _ 
the physical funcamentals and the- 
discussion on ratispharmaceuticals is: 
especially informative for the ophthal- 
mologist. The zortact detection of 
uveal lesions with radionuclides is 
discussed in several chapters empha- 
sizing the importance of “P and the 
great value of tnis test in diagnosing | 
malignant choroidal lesions. Scintig- 
raphy of ocular esions by using radio- 
pharmaceuticals fer a noncontact de- 
tection is not often used in this coun- _ 
try. Several chapters deal with the 
physical aspects of this test, and its- 
clinical application is presented by a- 
group of physicians from Bordeaux, 
France. The rde of radioisotopes in- 
orbital Giseases.is-discussed by several 
authors but of special interest and 
importance is the chapter on nuclear 
dacrocystograpay by a group from 
Duke University. 

It is interest.nz to note that one of.. 
the authors of -ha chapter on intrade- 
ular dynamic function studies, Dr 

























another book, Nuclear Ophthalmology. 
-- (WB Saunders, Co, 1976). This book 
~ deals in much more detail with nuclear 
- dynamic studies of the aqueous humor 
-flow and of uvea retinal metabolism. 
: FREDERICK C. BLop1, MD 
Iowa City 


= A Decision-Oriented Manual of Retinoscopy, by 
Stephen Mark Weinstock, MD, and Jonathan 
Dine Wirtschafter, MS, MD, FACS, 104 pp, 43 
illus, $11.50, paper $7.75, Springfield, Il, Charles 
Thomas Publisher, 1976. 

-This manual is a well-written and 
effectively illustrated guide to streak 
-Yetinoscopy.. Although it is intended 


instruction, there is much that the 
seasoned practitioner will find useful. 


tribute to the techniques of the late 
Jack: C. Copeland who introduced 
Streak retinoscopy in the United 
States. 

~The decision-oriented method for 
_ performing retinoscopy consists of 13 
steps, which can be practiced and 
‚perfected utilizing a schematic eye. 
-Each step is carefully explained and 
-diagramed in sequence. Practice exer- 


J. O'Rourke from the University of | 
Connecticut, has just come out with 


The succinct text is an analysis and a” 





cises with the schematic eye provide 


‘Opportunities to test the techniques 


and skills of the retinoscopist. A flow 
chart of the decision-oriented method 
summarizes the technique. In most 
patients, the number of steps can be 
reduced from the 13 described by the 
authors. The final chapter briefly 
describes and illustrates the optics of 
retinoscopy. 

This manual is highly recommended 
for ophthalmie residents and practi- 
tioners as well as those in optometry 
and allied fields who wish to learn 
retinoscopy. 

Tuomas A. WEINGEIST, MD, PHD 
Iewa City 


Immunapataology of the Eye, by A.H.S. Rahi, 
BSc, MD, PhD, and A. Garner, MD, PhD, 


> MRCPath, 343 pp, with illus, $37, Oxford, 


England. Blackwell Scientific 
1976. 

This is an excellent book that fills a 
definite veid. Immunology and immu- 
nopathology have made tremendous 
progress in the last decade. The appli- 
cation af these sciences to ocular prob- 
lems has become more and more 
important. The recent international 
symposium on immunology and im- 
munopathology of the eye attests to 


Publications, 


Edmund Benjamin Spaeth, MD 





this fact. This symposium was held in 
Strasbourg, France, in May 1974, and 
the transactions have now become 
available in print as Ocular Immunt 
Responses (published by S Karger, 
Basel, Switzerland, 1976). The first 
modern treatise on ocular immunopa- 
thology was published by W. Böke in 
1968. 

The first chapters of this book deal 
with the general aspects of immune 
mechanisms and their applications to 
the eye. These chapters are precise 
and concise and will prove to be 
invaluable for the general ophthalmol- 
ogist. They are easily read and will 
bring anybody up to the present. 
status of the art in the various aspects 
of immune mechanisms. The second 
part of the book deals with the various 
ocular structures as they are affected 
by pathologic processes elicited by-an 
immune mechanism. These chapters 
are surveys only, but are comple- 
mented with an excellent list of 
references, 

All in all, this is a book on- an. 
important aspect of modern ophthal- 


mic pathology, and any ophthalmolo- ~- 


gist who would like to keep abreast in 
this field will greatly benefit by 
reading this book. 
Frepericx C. BLopi, MD 
Iowa City 





dmund Benjamin Spaeth, MD, or 
E Aug 18, 1976, died in Chestnut 
Hill after a short illness. He grad- 
uated from the University o? Buffalc 
and had practiced ophthalmology in 
Philadelphia since 1927. He was a 
professor at the Graduate School of 
Medicine of the University of Penn- 
sylvania from 1934 to 1955. 

Dr Spaeth was greatly interested in 
ophthalmic surgery and was one of the 
founders of the American Board of 
Plastic Surgery. He also was instru- 
mental in establishing the Interna- 
tional College of Surgeons and the 
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American Society of Ophthalmie Plas- 
tic and Reconstructive Surgery. 

His life was characterized by enthu- 
siasm and fearlessness, virtues that 
appear to have fallen out of fashion. 
As one of his close friends, Ashley 


Montagu, said of him, “He was an 
outstanding example of what I have 
long taught, specifically, to die young 
as late in life as possible,” 

Dr. Spaeth is survived by his wife, 
his four sons (two of whom are 
ophthalmologists), grandchildren, and 
a sister. 

GEORGE SPAETH, MD 








TWO GOOD REASONS FOR CHOOSING 
HYDROCURVE 


THERMAL DISINFECTION 


Hydrotherm™ Il patient unit -a unique 
disinfection system which eliminates 
the need for steam heat. Heat is 
transmitted to the HydroCurve” 
Carrying Case by direct conduction. 
The safety and efficacy of heat as a 
disinfection agent with the 
HydroCurve® (hefilcon A) Contact 
Lens PHP* is retained without having 
to add distilled water to the unit. 


Patient convenience assures patient : 


compliance with proper hygienic 
methods. There is more than 
sufficient safety in the disinfection 
process and the lower heat will 
reduce the possibility of surface 
build-up on lenses which have not 
been properly cleaned. 


No matter which method you prefer, 
HydroCurve’ offers you the flexibility 
of choice. Now you can provide the 
disinfection system that best suits 
your patients’ individual needs. For 
full informaticn about all HydroCurve” 
products and supplies, call now, toll 
free 800-854-2790. In California 
800-542-6000. 


CHEMICAL DISINFECTION 


An alternative system has new been 
cleared for use with the HydsoCurve™ 
(hefilcon A) Contact Lens PHP*- 
chemical disinfection. It’s the only 
chemical system available for soft 
lens disinfection in this country. It 
consists of FLEXSOL” disinfection 
and storage solution, NORMOL 
rinsing solution and PREFLEX” 
cleaning solution. 


<> HYDROCURVE =" 


A Subsidiary of Continuous Curve ContactiLenses, Inc. 
8006 Engineer Road, San Diege, California 92111 


Hydrocurve® Soft Lenses, Inc.* PHP (U.S. Pat. 3721,657) 
Trademark of Automated Optics, Inc. 





Macula Conference 
March 31, April 1 and 2, Royal Sonesta Hotel, New Orleans 


A TUTORIAL CONFERENCE SPONSORED BY TOURO INFIRMARY EYE RESEARCH DIVISION. 





International Faculty to include: 


_ Program to Include Lectures, Dr. Alan Bird Dr. Myron Yanoff 
Panels & Workshops on: London, Philadelphia, 
: England Pennsylvania 
Histopathology Tumors Dr. Emanuel Rosen Dr. Lawrence Yannuzzi 
RPE & Choroidal | Retinal Vascular = Manchester, None 
Disease Disease Dr. Howard Schatz Dr. Kurt A. Gitter 
Optic Nerve Diabetes San Francisco, Program Chairman 
California New Orleans, 
Hereditary | Photocoagulation 5, Martin Vogel Louisiana 
Disease Treatment Essen, 
Germany 
De aS ee Si a oe 1 
Registration 


Macula Conference 
March 31, April 1 and 2, New Orleans, Louisiana 











Name 

Address 

Registration Fee: $195.00 — Practicing Ophthalmologists Make Checks Macula Conference 
($225 After March 15) Payable to: 1413 Delachaise St. 
$100 — Residents and Technicians N. O., La. 70715 
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- Muscle Relaxants in Myasthenia 
Gravis 


To the Edstor.-I read with interest 
the recent: paper, “Rapid Eye Move- 
ments in Myasthenia. Gravis,” by 
Cogan et al. The deseription of the 
eye movements and extraocular mus- 
cle pareses in myasthenia gravis are 
similar to. those frequently seen after 
small doses of tubocurarine chloride. 
Small doses of tubceurarine are 
REEK administered intravencasly by anes- 
thesiolegists to awaker patients to 
prevent fasciculation and muscle 
| pains from succinylcholine. 

The explanation of the eye phenom- 
ena in myasthenia gravis by Cogan et 
al, being based on different types of 
musele fibers in the extraocular mus- 
cles; has also been used tc explain the 
tonic soritractions sometimes seen 
following administratien of succinyl- 
choline* 

Katz and Eakins’. studied the 
effects of muscle relaxants on the 

y extraocular muscle of zke cat. They 
{<o found that the depolarizing muscle 
- Yelazarts, succinyleholine and deca- 
_ methorium, caused a conic contrac- 
= tion of the superior rectus muscle and 
a twitch response in the tibialis ante- 
rior muscle. The nondepplarizing mus- 
cle relaxants, tubocurarine and gal- 
lamine- triethiodide, cepressed the 
twitch wesponse of the superior rectus 
and tibialis anterior muscle. 

There is a theory that a circulating 
curaredilee substance {lays a role in 
myasthenia gravis. THis is supported 
by the birth of babies auffering from 

oca temporary myasthenia state to 
“mothers with myasthenia gravis. 
These babies respondec fo the admin- 
stration-of neostigm ne, and they 
~ became asymptomatic within 
weeks of birth.’ 
ae observations once again em- 
— phasize the similarity af the effects of 
 dmirástered tubocurarine and myas- 
thenia gravis. 














R. Batan Smith, MD 
Pittseurgh 


1. CozamDG, Yee RD, Gittirger J: Rapid eye 
movements in myasthenia gravis. Arch Ophthal- 
mol 94:T082- 2085, 1976. 

2. Smith EB: Succinylchai me and the forced 
duction tesi. Ophthalmic Surgery 5:53-55, 1974. 

-c 8, Katz RL, Eakins KE A comparison of 
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the effects of neuromuscular blocking agents and 
cholinesterase inhibitors on the tibialis anterior 
and superior rectus muscles of the cat. 
J Pharmacol Experim Ther 152:304-312, 1965. 

4. Osserman KE: Myasthenia Gravis. New 
York, Grune & Stratton Inc, 1958. 


Surgical Repair for Distichiasis 


To the Editor.—The article “Surgical 
Repair for Distichiasis, Trichiasis, and 
Entropion” by William Fein that 
appeared in the ARCHIVES (94:809-810, 
1976) suggests that a lid splitting with 
manipulation of the base of the lashes 
in the anterior lamella followed by an 
anterior lamella recession surgically 
corrects distichiasis, cicatricial entro- 
pion, and trichiasis. This is an excel- 
lent procedure for trichiasis, which is 
misdirected lashes of the anterior 
lamella. However, the procedure 
should have no beneficial effect in 
distichiasis, which is an accessory row 
of abnormal lashes in the tarsal 
portion of the eyelid that occupies the 
site of the meibomian glands. A poste- 
rior lamella operation is required to 
correct distichiasis. 

The term distichiasis is generally 
reserved for those congenital cases of 
an abnormal accessory row of lashes 
stemming from the meibomian gland 
orifices. While it requires a bastard- 
ization of the term, I find “aquired 
distichiasis” to be more useful to 
describe those cases as seen in severe 
chemical injuries to the eyelids, 
Stevens-Johnson syndrome, and ocu- 
lar pemphigoid, in which metaplasia 
of the meibomian glands gives rise to 
the production of aberrant lashes 
from their orifices. 

RICHARD L. ANDERSON, MD 
Iowa City 


In Reply.—Dr Anderson’s comments 
indicate that I did not sufficiently 
clarify the potential of this surgical 
technique. There appears to be no 
difficulty in appreciating the efficacy 
of this method in repairing lash prob- 
lems due to disease of the anterior 
lamella. The posterior lamella, how- 
ever, is also accessible through this 
incision. If the offending lashes origi- 
nate in the meibomian glands of the 
tarsel plate, direct visualization en- 
ables the surgeon to currette, excise, 
or electroepilate these hairs at their 


bases. As is showr in Fig 3 of the 
article, the lid-splitzing incision allows 
inspection of and aecess to the Pases 
of the lashes whether they originate : 
in the anterior or the posterior 
lamella. ; 
Inversion of lashes due to epibleph- 
aron alsa can be treated by. this- 
technique, if the eengenital problem 
does not resolve spentaneously. 
WinuiamM Fein, MD 
Beverly Hills, Calif 


Survey of Ophtha'mology 


To the Editor--Eernard Schwartz, 
MD, PhD), who is editor-in-chief of the 
Survey of Ophtaatnology, has drawn: 
to my attention a misconception about 
the Survey in my article, “Searching 
the Literature and Computerized Ser- 
vices in Ophthalmology,” which ap- 
peared in the June issue of the 
ARCHIVES (94:909-218, 1976), :- 
Since 1968, the Survey of Ophthal- 
mology Aas ingreasingly become: a. 
review and educational journal, with. 
the proportion cf abstracts decreasing 
correspondingly. In the issues for 
volume 19 {of which No. 6, May-June 
1975 was the last I saw before I 
submitted my masaiscript for publica- 
tion), 88 of 404 pages. (22%) were: 
devoted to abstracts. I regret that the 
“old” Survey, which I frequently used, 
left my subconseious with such a 
persistent after-image. 
Witam K. BEATTY, us 
Chieago 


Syntactic Errors 


To the Editor.—T32 October 1976 issue 
of the ArcHIVES addressed in editorial 
and epistolary fashion the desirability 
of proper use of language. These 
praiseworthy edmonitions may have _ 
honed my grammatical sensibility, for. 
when I read the article “Autosomal: 
Recessive Retinitis Pigmentosa. and 
Coats Disease,” published in the same. 
issue, I detected amumber of syntactic 
errors that might be worth calling to 
your attention. ; 
In tke “Comment” section of this 
interesting artide, we are informed- 
that “retinitis pigmentosa and coats. . 
disease” have “existed” in the oph= ` 
thalmic literatar=and occurred in “the 
same individual,” 
instance, infrequently. I submit that 
the authors intended to say the 
reports of the two conditions “exist” 
in the literature or “have been 
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albeit in the latter © 









































diseases have occurred or even existed 
-in a human being, but I can’t bring 
-MInyself to believe that one of my 
favorite journals could be similarly 
afflicted. ~ 
However, when I read, toward the 
end of the article, that “there were no 
afferent and efferent vessels leading 
to and from a tumor-mass,” I admit I 
had some second thoughts. Could this 
be a case of exudative literary redun- 
dancy? What else can afferent and 
“efferent vessels do except go to and 
from, unless they go to or from? 
-— In conclusion, let me assure you and 
-the readers of the ArcHives that my 
“comments are not intended to induce 
plasmatic vasculosis” (whatever that 
-means—see Arch Ophthalmol 94:1742, 
1976—same clear and concise authors). 
_ My intent isto encourage the eminent 
and scientifically qualified contribu- 
tors to the ARCHIVES to use language 
so that it will mean to their readers 
xactly what they intended to con- 
vey. 
: Kevin Hints, MD 
Waterville, Me 


-Dr Hills comments are well taken. 
itis perhaps unavoidable that occa- 
tionally a grammatical slip will oceur 
mone of our articles. However, it is 
most reassuring to know that some 
“readers peruse these articles so care- 
ully that they pick up small but 
mportant. deviations from the good 
usage of the English language.—Eb. 


Appropriate Antibiotics in Orbital 
Cellulitis 


la the Editor.—In regard te the article 
by Watters.et al, “Acute Orbital Cellu- 
litis,” which appeared in the May 1976 

sue of the ARCHIVES (94:785-788, 
1976), J wish to bring to the attention 
of other ophthalmologists that Hae- 
ophilus influenzae type b represents 
very common cause of orbital cellu- 
itis as well as other life-threatening 
illnesses such. as meningitis and epi- 
glottitis, Prior to 1971 almost all 
strains of H influenzae type b were 
sensitive to ampicillin, but since then, 
an -inereasing number have been 
found to be resistant to it. Currently, 
_to treat children who are suspected of 
having a life-threatening disease that 
is potentially due to H influenzae with 
chloramphenicol (100 mg/kg/day) is 
considered good pediatric practice 
-tntil the physician is certain that the 
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published,” Iam well aware that these 





organism is sensitive to ampicillin, at 


which time therapy may be continued 
with chloramphenicol or altered to 
ampicillin. This therapeutic approach 
includes children with suspected or 
proved severe disease due to H 
influenzae type b, which includes 
meningitis, cellulitis, septicemia, ar- 
thritis, and epiglottitis. See, for exam- 
ple, the statement by the American 
Pediatric Committee on Infectious 
Diseases in Fediatries (55:145-146, 
1975). 

Although Watters et al allude to the 
problem cf the therapy of children 
with severe disease due to H influen- 
zae type b, they imply that a physician 
may sabstitute another drug for 
ampicillin if resistance to ampicillin is 
demonstrated. On the contrary, good 
pediatric practiee now indicates that 
the physician should initiate therapy 
with a suitable drug, such as ehloram- 
phenico’, at standard doses unless and 
until the infecting organism is known 
to be ampicillin-sensitive. I hope that 
practiciag ophthalmologists will not 
misunderstand this vital point. 

LAURA GUTMAN, MD 
Durham, NC 


Human Tear pH 


To the Edřor.—The article “Human 
Tear pE” by Carney and Hill in the 
May ARCHIVES (94:821-824, 1976) con- 
cludes, among other things, that tears 
are more acid in the morning, taken 
from a yet unopened eye (average pH, 
7.25) then later in the day (pH, 7.45; 
P< .005). The authors put forward 


_ the thecry that this is related to a 


possible increase of acid byproducts 
associated with the relative anaerobic 
conditions during sleep. 

Another explanation may be that 
the loss ef carbon dioxide (CO.) in the 
open eye alcalizes the tear fluid. Hind 
and Goyan‘ showed that in an open 
system, the pH rese about 0.3 pH units 
inthe course of ene minute. 

In calves eyes, Pedersen? found a 
tear pH of 7.44 + 0.007 using miero- 
capillary giass electrodes. However, 
corrected for CO. (40 mm Hg), the pH 
was 7:29 + 8.003. 

When I estimated the pH in normal 
eyes by bromothymol blue-stained 


lacrimal river and read the indicator ` 


color in vivo in the slit lamp, I found a 
pH less than or equal to 7.0.°° The 
great difference between the results 
could perhaps partly be explained by 











escape of CQ, in the microelectrode-  * 
technique used by Carney. 
Mocens S. Norn, MD 
Copenhagen > 


i, Hind HW, Goyan FM: The hydrogen ion 
concentration and osmotic properties of lacrimal 
fuid. J Am Pharmcol Aske 38:477-479, 1949. 

2. Pedersen KB: Excrétion: of some drugs in 
bovine tears. Acta: Pharmacol Toxicol 32:455-466, 
1973. 

3..Norn MS: Hydrogen ion concentration of 
tear fluid {estimated on the basis of a bromothy- 
mol-blue-dyed. lacrimal streak). Acta Ophthal 
46:189-200, 1968. : 

4. Norn MS: Bromothymol blue (vital staining 
of conjunctiva and cornea). Acta Ophthal 46:231- 
242, 1968, : 

5. Norn MS: External Eye: Methods of Exami- 
nation. 200 pp. Copenhagen, Seriptor, 1974. 


In Reply.-Dr Gutman has made an 
important point. Because of the possi- 
ble complications of untreated or in- 
adequately treated orbital cellulitis 
(including cavernous. sinus thrombo- 
sis, meningitis, and brain abscess), it 
is important that appropriate antibi- 
oties be chosen and used promptly in 
high dosages. Since the time of sub- 
mission of our manuscipt, strains. of . 
ampicillin-resistant H influenzae type 
b have appeared in Pittsburgh and in 
many other areas. A new recom- 
mendation from the Committee on 
Infectious Diseases of the American 
Academy of Pediatrics has been 
published (Pediatrics 57:417, 1976), 
which again emphasizes the impor- 
tance of initial treatment with a 
parenteral penicillin and intravenous 
chloramphenicol for suspected or 
proved severe disease due to H 
influenzae type b, but, perhaps inad- 
vertently, it does not mention celluli- 
tis, not even orbital cellulitis. 

Orbital cellulitis should be included 
in this recommendation if the patient 
is less than 5 years old, and particu-. 
larly if the patient is less than 1 year. 
This opinion is based on the age distri- 
bution of our 104 patients; the range 
was 2 weeks to 14 years, with 77 less 
than 5 years old and 30 less than 1 
year. It is important to note, however, 
that all 20 of our children with docu- 
mented H influenzae bacteremia were 
less than 5 years old and that they 
represented 26% of the orbital cellu- 
litis in this age group. Moreover, 13.o0f 
our children with positive ‘blood cul- 
tures for H influenzae were less than 
l year old, and they represented 43% 
of the patients in this age group. 

Ricuarp H; Micnaris, MD 
Davip A. Hives, MD 
Philadelphia 
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Itsa 
Fact of Life... 


the older 
we get 
the fewer tears 
we produce." 


A 


4 Liquifilm 
rs Tears... 


the optimum substitute 
for inadequate tears. 


1. de Roetth Sr., A.: Lacrimation in Normal Eyes, Arch Ophth, 49:185, 1953. 
2. Theodore, F.H.: External Eye Problems in the Elderly, Geriatrics, Apr. 1975, pp 69-39- 
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ae ~ SCHOOL OF MEDIC 
MEDICAL COLLEGE OF GEORGIA 
PRESENTS 


Practical Aspects of 
CORNEAL AND EXTERNAL EYE 
DISEASE 


March 28-30, 1977. 


Holiday Inn of Jekyll Island 


GUEST FACULTY: 
ROBERT P. BURNS, M.D. CLAES H. DOHLMAN, M.D. 
| ROBERT A. HYNDIUK, M.D. 


FEE: $150 
FOR INFORMATION CONTACT DIVISION OF 
CONTINUING EDUCATION, MEDICAL COLLEGE 

OF GEORGIA, AUGUSTA, GEORGIA 30901. 
PHONE 404/828-3967 




























Jekyll Island, Georgia 
































Insecticides, fungicides, 
disinfectants, fertilizers-- 
these are just a few of 
SS the thousands of chemical 
5 koe) agents used by farmers 
a h, ' z. and gardeners that are 
¥ eS “" potentially dangerous to 
ALAN their health. 
O 

~~ eee," <5 
S Liste 


Attracts and holds 
fixation for 
Ophthalmoscopy, 
Tonography, Slit lamp. 
Retinoscopy, etc. 


TWO MODELS 
Watchit® Sr. — about size af 
20/400 E- white light bulbs 

i (replaceable from front prn) — 
» Attracts young and old excellent for 20 foot lanes, even 
» Bulbs light sequentially to pull with high refractive errors 
ation centrally without glasses. $99.50 ea 


All solid state—no moving Watchit© Jr.— about size of 








For quick, ready infor- 

mation on these hazards, 
there’s a valuable guide: 
HEALTH HAZARDS IN . 
FARMING & GARDENING. 
Prepared by the AMA, it 
provides authoritative, “sk 
detailed information on ` 
these health hazards and 7 
their emergency treatment. 


FARMING AND — tesce"yous.copy (S122) 


FARMING & GARDENING, 



















pas~ -only the light appears 20/200 E — red LED's {solid P- ite: Order Dept. 
to move state brilliant red lamps). Used GARDENING a penis i 
Sv a.c. 50/80 HZ (other in pairs to right a teft of chair ciation, 535 N. Dearborn 
voltages available) or singly for mirror lanes and t Chi iH. 60610. 

` s Controlled from switches in shorter distances. $89.50 ee. MAY BE S ee 







< your present console, Ohio residents add 5.5% sales tax. 







HARMFUL TO 
YOUR PATIENTS’ 
HEALTH 


OCUTRON COMPANY DEPT. AO1 
22500 So. Woodland Rd, Shaker Hts.. Ohio 44122 
. Please ship. Watchit(s) checked below: 

Cy Eheck enclosed— Ocutron pays postage in U.S.A. 
“} Bill me plus postage ©) Senior ©] Junior 
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It's the Original! 
t's the (Haag-Streib 
Slit Lamp 900 


HAAG STREIT 


Originals have value in the healing 
arts as well as in the fine arts. 

The Haag-Streit Slit Lamp 900 is a 
prime example. 


A product of decades of skill, the Slit 
Lamp 900 is made by the world’s 
ophthalmological instrument leader. 
It is in worldwide use. Some 10905 are 
at work in the U.S. alone. The 990 has 
features sometimes imitated but 
never duplicated; a “joystick” control 
for one-hand operation. a non- 
dazzling fixation target and others. 

It comes with a full line of associated 
equipment including photographic 
and depth-measuring devices. 

The Slit Lamp 900 is a masterpiece of 
original instrumentation as are all 
Haag-Streit products. 

If you are ready to make the lifetime 
investment that owning a true onginal 
represents, contact your Haag-Streit 
dealer. They will be glad to send you 
full information on the Slit Lamp 900 
and our many other fine products. 


Haag-Streit Service, Inc. 


Subsidiary of Haag-Streit AG., Berne, Switzerland 


P.O. Box 127, 6 Industrial Park 
Waldwick, New Jersey 07463 
(201) 445-1110 








and 
THOMAS JEFFERSON UNIVERSITY 
Arnounces 


A COURSE IN DISEASES OF THE OCULAR 
FUNDUS IN PEDIATRIC AND ADOLESCENT PATIENTS 


“(or everything you ever wanted to know about the peciatric fundus and were afraid to ask) 
- Dates: March 4th and 5th, 1977 
Place: -Marriott Motor Hotel 


City Line Avenue and Monument Road 
Philadelphia, Pennsylvania 


The guest lecturer will be: 
AUGUST F. DEUTMAN, M.D. 


Professor of Ophthalmology, Nijmegen, Netherlands 


Faculty will include: 





-William H. Annesley, Jr., M.D. Peter V. Palena, M.D. 
V. Bernardino, M.D. Charles J. Rife, M.D. 
Joseph H. Calhoun, M.D. Lov K. Sarin, M.D. 
Jay L. Federman, M.D: Norman J. Schatz, M.D: 
Richard Goldberg; M.D. Jerry A. Shields, M.D. 
Robinson D. Harley, M.D. John B: Siegfried, Ph.D. 
Larry E: Magargal, M.D. George L. Spaeth, M.D. 
Donelson- R. Manley, M.D. Wiliam Tasman, M.D. 
P- Robb McDonald, M.D. Albert Zimmermann, M.D. 

Registration Fee: $175.00 Residents and Fellows: $100.00 


| Garden Street, Philadelphia, Pennsylvania 19120. Telephone (215) 972-6275 


AMA. 











THE RETINA SERVICE OF THE WILLS EYE HOSPITAL 


ap Requests for information should be directed to the Retina Service of the Wills Eye Hospital, 1601 Spring 


- This course is acceptable for 12 credit hours in category | for the Physician's Recognition Award of the 
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As (Epinephrine Bitartrate 1 1.82%) i PRODUCT #29'/2 


e Effective in maintaining lowered intraocular pressure in — 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open Ane gl aucona” o ooo 


~ MUROCOLL e Aids in breaking posterior synechiae in uveitis. 
EPINEPHRINE 1% 
{Epinephrine Bitarteate 162%) 
#2, 
Prasarvative-Chlorobutanol 05) 
STRRILE OPHTHALMIC 


p in gyt every 3 or A bours. 3 


isenlorae. 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chl orobutanol 0.5% as a : 
cre # preservative and bacteriostatic agent is also available 2s Muroco Epinephrine 
rasnwacal ason e 3E) 2% (as Bitartrate 3.64%), Product #29. F 


APE MIBERTE SF 
QANCY 69, MASS USA 


e Bustoring saiyeg sey pe: NOUS Ny 





Both solutions also have Sodium Bisulfite as preservative, Sccium Chi oride 
and distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available . 7.9 sc. glass bottle 
Use with caution in presence of hypertension. with plastic drepaer. > ony ; 





Patient does not have to refrigerate above solutions. 





Complete Oprthalmological Originators of " 
Formulary Available On Request Stabilized Epineph: ine Colyn a 


BECKER ET AL. TR. SEC. A.M,A. 188, 1961 
Muro preparations are available to all pharmacies and hospitals through 


their drug wholesaler, or may be obtained directly from our laboratories 
by indica: ating their usual source of supply. 


MURO PHARMACAL | LABORATORIES © : 
a> ‘Area Code 617 - 479-2620 : 












Liberty Si Street - > = Quincy, M 
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DATE: APRIL 4-6, 1977 
PLACE: HOLIDAY INN, UNION SQUARE 


FEE: AAPO DUES PAYING MEMBERS $60 


NON-MEMBERS $85 

RESIDENTS AND FELLOWS $60 
. SPOUSES $25 
 CO-CHAIRMEN: HENRY METZ, M.D. 


- COSTENBADER 

LECTURER: MR. T.K. LYLE 

GUEST SPEAKERS: 

(PARTIAL LIST) CROWELL BEARD, M.D. ARTHUR JAMPOLSKY, M.D. 


_ For further information contact Continuing Education. Pacific Medical Center, P.O. Box 7999, San Francisco, Ca. 
94120 Tel. (415) 563-4321, ext. 2761 





AMERICAN ASSOCIATION OF PEDIATRIC OPHTHALMOLOGY 







SAN FRANCISCO, CALIFORNIA 








EARL STERN, M.D. 













JACK CRAWFORD, M.D. ANDREW MCCORMICK, M.D. 
ROBISON HARLEY, M.D. MARSHALL PARKS, M.D. 
EUGENE HELVESTON, M.D. EDWARD RABB, M.D. 

H. DUNBAR HOSKINS, M.D. ROBERT REINECKE, M.D. 









JUNE -11, 12,13 and 14, 1977 — CHERRY HILL HYATT HOUSE, CHERRY HILL, N. J. 






“Complications in Pediatric Ophthalmology” 


To be presented at the 10th Annual Session of the 
PHILADELPHIA PEDIATRIC OPHTHALMOLOGY SOCIETY 


CHILDREN'S HOSPITAL OF PHILADELPHIA, UNIVERSITY OF PENNSYLVANIA 
ST. CHRISTOPHER'S HOSPITAL FOR CHILDREN. TEMPLE UNIVERSITY 
WILLS EYE HOSPITAL. AFFILIATED WITH THOMAS JEFFERSON UNIVERSITY 


IN HONOR OF ROBISON D. HARLEY, M.D. 










TOPICS: e Neuro-ophthalmology e Plastic Surgery e Cataract Surgery 
e Pharmacology e Contact Lenses e Refraction 
e Corneal ‘Diseases ə Anesthesia e Strabismus 
ə Retinal Diseases e Glaucomas e Medicoiegal Problems 






GUEST SPEAKERS 
Drs, Joseph H. Calhoun- Oliver Dabezies - David Friendly - Roger Hiatt - G. Peter Halberg - Eugene Helveston 
Charles D. Kelman - Phillip Knapp- Henry Metz - Marshall M. Parks - Edward L. Raab - Robert D. Reinecke 
Kenneth Richardson - Harold G. Scheie - Jerry A. Shields - David B. Soll - William S. Tasman 
David Shaffer - Peter Laibson - Matthew Rabinowicz - Anthony Caputo - and more. 








(10 minutes from downtown. Philadelphia) 






REGISTRATION FEE: $175.00 


For further information write: Harold P. Koller, M.D. 
1601 Spring Garden Street 
Philadelphia, Pa. 19130 - 













Our Small Pupil Feature 
has been Copied 
But Never Equaled 


UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE 


Provides best stereoscopic view of fundus ‘ 
in every clinical case 





Binocular observation 
through small or 
undilated dupils 





Routine posterior pole 
observation through 
dilated pupils 





Optimized view and COMFORTABLE improved headband with soft. thick foam pads 
illumination >f fundus 
periphery EASY TO USE built in convergence...no accommodation 





ys U required... precision optics 
f i RELIABLE rugged wiring and pressure positive lamp contacts 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 + Telex 94-0533 


widely dilated pupils. Better 
vision around opacities in 
transpareat media 





New York Medical College 


Ophthalmological 
Jominar on 
Anterior Jedmont 
Surgery 


Aboard the 
new steamboat, 
Th 
Misstsstpot 
Queen 
May 28-dune 4, 1977 





It's all happening aboard the Missis- 
sippi Queen — a new, completely 
air-conditioned luxury vessel. With 
deluxe staterooms, gourmet dining, a 
swimming pool, gym, sauna, cinema- 
scope theater, elevators, the world’s 
largest calliope and more right on 
board. In short, the Mississippi Queen 
offers every luxury found on the most 
modern cruise ships, in a setting mod- 
eled after the riverboats of the 1800’s. 


Our week-long adventure on the Mis- 
sissippi includes ports-of-call in 
places like Natchez, Baton Rouge and 
New Orleans. Fascinating shore ex- 
cursions, adapted to the scientific 
program, have been arranged. 


Join us for this exciting academic ex- 
perience. Reserve your week on the 
Mississippi Queen today. 


Program 


SATURDAY, MAY 28 
Arrive on board, stateroom assignments 
4-6 PM — Mini Glaucoma Symposium 
Washington University 
N.Y. Medical College 
Dr. Allan Kolker: 
Ocular Hypertension, an Overview 
Dr. Michael Kass: 
Compliance to Ocular Therapy 
Dr. Stephen Obstbaum: 
What Drug to Choose 
Dr. Miles A. Galin: 
Surgery: Why, When & How 


7-9 — Buffet Dinner 


9-10 PM — “Steamboating on the Missis- 
sippi” Mr. Don Deming 


SUNDAY, MAY 29 
9-12 AM — Intensive Course for Implant 
Surgeons — Dr. Norman Jaffe, 
Dr. Miles A. Galin 
How to Choose the Appropriate Implant 
How to Modify Cataract Surgery to Make 
Implant Surgery Simpler 
Implant Insertion: Pitfalls and Instru- 
mentation 
Closed Eye Techniques for Implant 
Placement 
Early Post-Op Management 
Long Term Management 


4-7 PM — Small groups will discuss with 
Drs. Jaffe & Galin, Mr. Ernest Ford 
(Rayner) & Mr. Gene Beckstein 
(Coburn): 

Criteria for Determining IOL Quality 
How an IOL is Manufactured 
Appropriate Sterilizing Techniques 
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: Metiods of f Examining an Eye with an IOL 
The FDA 
“The Best Way to Start 


9-9:39 PM — Dr. Howard Stein 
lfusions of Magic 


MONDAY, MAY 30 


9-12 AM — Prevention & Management of 
~~ Implant Complications 
Er. Norman Jaffe, Dr. Stephen Obstbaum 
Se’sction of the Proper Case: 
Specular Microscopy 
Corneal Pachometry 
< Management c? Operative Problems: 
The Non-Moabile Pupil, Positive Pressure 
#itreous Loss, Pre-Existing Iris Colobo- 
anata, Persistent Ooze 
: Immediate Post-Op Problems: 
= --nflammation, Synechia Formation, 
= Dislocation, Shallow Chamber, 
‘Sorneal Edema 


1-4 °M — Smal! groups will discuss with rep- 

-esentatives of Rodenstock: 

instruments te Evaluate Retinal Function in 
the Presence of Cataract 
Simplified Methods to Refract the Implant 
Əatient: A Unique Refractor 

Examination of the Posterior Pole of the 
Implant Patient 


4-6. °M — Mini Symposium: Anterior Segment 
Vitreous Problems 
University of Tennessee 

University of Miami 

D:. Steve Charles: 
“Management of Vitreous Loss 
De. David Meyer: 
Management of Vitreous to the Cornea 
Dr. Daniel Eichenbaum: 

Management of Condensed Vitreous & 
Membrane Formation 


2-6-30 PM Special Lecture 
The Optic Nerve in Glaucoma, 
Dr. Alan Mandel 


~ 9-19 PM — Art Auction & Raffle Conducted by 
Galerie 99. Miami Beach 


_ TUESDAY, MAY 31 
~ 9-12 AM — The Vitreous 
o Dr. Norman Jaffe, Dr. Nicholas Douvas 
Nature of the Vitreous, Embryology of the 
|: Vitreous, How Does the Vitreous Damage 
the Cornea & the Retina 
An Overview of Available Instruments to 
Handle the Vitreous 


> 3-€ PM — The Setoextractor in Anterior 
Segment Surgery, Dr. Nicholas Douvas 


9 FM — An Evening with Comedienne 
Lucille Gould 


WZDNESDAY, JUNE 1 

9-:2.AM — Anterior Segment Reconstructive 
Problems 

A Surgical Extravaganza in the 

Riverboat Theater 



















































































- Surgical Treatment of the Dry Eye 

Surgical Treatment of the Teary Eye ee 

Surgical Treatment of Corneal Changes | Due cee 
to Preptosis, Enophthalmos, 
Lagophthalmos 

2-5 PM — Step by Step Surgary of Ihtmocular 

Lens Implantation, a Film Fiesta inthe - 

Riverboat Theater 


THURSDAY, JUNE 2 
9-12 AM — Intracapsular vs. Extracapsular 
Cataract Extraction 
Dr. Nicholas Douvas, Dr. Daniel E chenbaum 
Techniques of Intracapsu ar Extraction. 
Techniques of Extracapsular Extraction 
Long Term Results: 
Vision 
Cystoid Macular Edema 
Secondary Procedures 


3-6 PM — The Rotoextractor in Posterior 
Segment Surgery ` EE 
Dr. Nicholas Douvas, Dr. Daniel Eichenbaum - 


9-11 PM — Jazz Festival 


FRIDAY, JUNE 3 
9-12 AM — The Implant Alternative 
Dr. Herbert Gould 
Hard Contact Lenses 
Soft Contact-Lenses 
Continuous Wear Contac? Lenses 
3-6 PM — Step by Step Techniques for Fitting 
Hard & Soft Contact Lenses 
Dr. Alan Isen, Dr. Robert Mortisen 
6-7 PM — Cocktail Party sponsored By 
The Delta Queen Steamboat Company: 


SATURDAY, JUNE 4 


Recuperation & arrival in New Orleans. 


For information and reservations; contact 


GROUP CONSULTANTS INTERNATIONAL : 


70 Glen Cove Road, Roslyn Hei 
(516) 484-5055, 
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$ 
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a quick reference to the AMA's 
large collection of medical films... 






and it’s yours free with the coupon below 
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You'll find nearly 100 pages of medical motion picture titles 
and descriptions in this new catalog—well over 300 titles and 
many of them brand new! Ali are available on a loan basis for 
a slight service charge. 


Reserve your copy today—supply is limited. 


American Medical Association Sv 
535 N. Dearborn St. 

Chicago, ill. 60610 

ATTN: Dept. of Audio Visual 

Self Learning Programs. 


Please send me your catalog: 
AMA Medical Health Film Library 
4976 when it’s ready. 
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INCORPORATED 1969 





YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant Ir Ophthalmology! : 








CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, Ophthalmic 
Assistant-A, and Ophthalmic Technician. Examination may be waived for the Ophthalmic 
Assistant-B who meets certain criteria. The oral/practical test for Ophthalmic Technicians is 
given in September at the annual meeting of the Joint Commission on Allied Health Personnel in 

~~ Ophthalmology. Help your assistant to participate in this program sponsored by physicians 
representing ail of the major organizations in ophthalmology. 









Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 





: JOINT COMMISSION. 
~CAHPO does not discriminate on ON ALLIED HEALTH PERSONNEL 
the basis of race, color, nationality, or IN OPHTHALMOLOGY 


ethnic origin. 












1575 University Avenue 
St. Paul, Minnesota 55104 










THE NEW OPHTHALMIC AP 
MEDICATION TRAY BY 
DIVERSATRONICS, INC. 
















This ultra-high quality, nearly indestructable medica- l 
ion tray will serve you like an extra hand. it offers you 
the mest efficient and spacially economic way to | 

f 





diversatronics 
456 Parkway, Broomall, Pa. 19008 
(215) 356-3998 


-organize your medications (size 4’ wide by 1112” long) T 
and is cesigned to hold all brands of ophthalmic medica- 
trons, t includes a plastic fluorescein strip holder. | 


The tray is of heavy guage aluminum, can easily be 


Please send me 
trays at $23.95 each 





Please send me 
mounting brackets at $2.00 each 





immersed for sterilization and its non-slip rubber feet | 
prever? scratching surfaces. 
It comes in brushed alloy finish and a wall mounting | Enclosed is my check for ——————— Please bill me 
bracket is also available. 








. > E j Name 
No exarmmation area is complete 
à without at least one Address — 





er | City 
ALSO AVAILABLE FROM | 
KEELER OPTICAL PRODUCTS, INC. State Zip 
























Accommodative esotropia may prevent 
achild from develoging the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To heip determine if there 

is an accommodative basis for the eso- 
tropia, one drop of PHOSPHOLINE IODIDE 
0.125% may be insti ed daily in each eye, 


prior to retiring, for two or three weeks. 





_ Treatment... lf there is a significant 
“accommodative factor present, the con- 


tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effert, and fusion can be 
maintained. 

df surgery is necessary, postoperative use 


-of PHOSPHOLINE ‘ODIDE may help 
correct a residual caviation. 





aa HOTHIOPHATE 
IODIDE FOR OPHTHALMIC 


~ SOLUTION) 


in the diagnosis and 
treatment of accom- 
modative esotropia 














BRIEF SUMMARY 
{For fuil prescribing information, see peckage cee 


PHOSPHOLINE IODIDE? a 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIZ SOLUTION) - 


PHOSPHOLINE IODIDE is a long-acting cholinestesase inhibitor: for. : 
topical use. 

indications: Glaucoma— Chronic ope rangle gascoma. Subacute. 
or chronic angle-closure glaucoma after iridectomswor where-surgery 
is refused or contraindicated. Certain non-uveite: secondary types of. 
glaucoma, especially glaucoma following cataractsurgery. 

Accommodative esotropia — Concomitant esetrapias with a a signite 
icant accommodative component. ; 
Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glautoma., dus tithe possibility of 
increasing angie block. 

3. Hypersensitivity to the active or inactive ingreciants. 

Warnings: 1. Use in Pregnency: Safe use of anticheunesterase medica- 
tions during pregnancy has not deen established, Tor has the absence 
of adverse effects on the fetus or on ths respirator of the neonate. = 

2. Succinyicholine should be admirsstered orly with great caution, if 
at all, prior to or during general anesthesia to paties receiving ante. 
cholinesterase medication because of possible tes; iiratory or cardio: : 
vascular collapse. 

3. Caution should be observed in treating glaac: oma with : 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic antichcinesterase medications for 
myasthenia gravis, because of possib e adverse actiitive effects: 
Precautions: 1. Gonioscopy is recommended pror ‘initiation oftherap ; 

2. Where there is a quiescent uveiti¢-or a histaryef this condition. 
anticholinesterase therapy should be avoided or osd cautiously be- 
cause of the intense and persistent miosis and ciliary muscle, contrac: : 
tion that may occur. : 

3. While systemic effects are infrequent, proper use of the drug. re 
quires digital compression of the nascacrimal cues fora minute ortwo 
following instillation to minimize drainage into the masa! chamber with 
its extensive absorption area, The hands shouldbe washed immediately š 
following instillation. : 

4. Temporary discontinuance of medication 6 recessary if: salvation. 2 
urinary incontinence, diarrhea, profuse sweating muscle weakness,” 
respiratory difficulties, or cardiac irregularities eccur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed.to 
carbamate or organophosphate type -nsecticidesind pesticides [pro 
fessional gardeners, farmers, workers in plants manufacturing or ==> 
formulating such products, etc.) should be warned of the additive... 
systemic effects possible from absorption of the pesticide through the- 
respiratory tract or skin. During periods of exposwse to such pesticides; 
the wearing of respiratory masks, ang frequen? washing and clothing 
changes may be advisable. ; 

6. Anticholinesterase drugs should: Je used withxextrerne caution, iat 
all, in patients with marked vagotonia, bronchial asthma, spastic gas: : 
trointestinal disturbances. peptic ulcer, pronounce” bradycardia and. 
hypotension, recent myocardial infarction, epilepsy. parkinsonism, and a 
other disorders that may respond adversely to. agoni effects... = : 

7. Anticholinesterase drugs shouldbe empleyee prior to ophthalmic: 
surgery only as a considered risk because of the =ossible occurrence 
of hyphema. : 

8. PHOSPHOLINE IODIDE shouic be. used witt-great: caution, if at 
all, where there is a prior history of regnai detachment. 

Adverse Reactions: 1. Although the telationstup../ any, of retinal dë- 
tachment to the administration of PHOSPHOL NE ODIDE has not 
been established. retinal detachment has beer reported in a few cases. ~ 
during the use of PHOSPHOLINE IC DIDE in adui patients without a 
previous history of this disorder. 

2. Stinging. burning, lacrimation, lid rnuscietwething, ‘conjunctival | 
and ciliary redness, browache, induced myopia with visual blurring 
may occur. 

3. Activation of latent iritis or uveitis may occur : 
4. iris cysts may form, and if treatment is costiaged, may enlarge 
and obscure vision. This occurrence is more freqgent in children. The 
cysts usually shrink upor discontinuance of the medication reduction 

in strength of the drops or frequency-of instillation Rarely, they may 
rupture or break free inte the aqueots. Reguler exarninations are ad- 
visable when the drug is being presc“ibed for the geatment of - 
accommodative esotropia. ‘ 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under émticholinesterase. : 
therapy have been reported; routing examinations should accompany. 
prolonged use. EE 

7. Paradoxical increase in intraoctlar pressure may follow anti- 
cholinesterase instillation. This maybe alleviatec. Sy prescribing a 
sympathomimetic mydriatic such as phenylephiine. : 
Overdosage: Antidotes are atropine. 2 mg pareseraily; PROTOPAM® 
CHLORIDE (pratidoxime chicride), 25 mg per ke intravenously, 
artificial respiration should be given # necessary. — 

How Supplied: Four potencies are available. i Seng package for dis- 
pensing 0.03% solution, 3.0 mg pac <age for 8.02% solution. 6.25 mg | 
package for 0.125% solution: 12.5 mg package fer’ 0.25% solution: Also 
contains potassium acetate (sodiurr hydroxide st acetic acid may have 
been incorporated to adjust pH during manuracturing), chiorobutanol 
(chloral derivative). mannitol, boric acid and exsmcated sodium. 
phosphate. 








youa, | The Ophthalmos Division 
<E |. AYERST LABORATORIES 
fmsm* | New York, N.Y. 10017 
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_ SPECIAL GUEST 
_ LECTURER: 







: Topics: : 




























1732.Canal St. 


USA 
Ph: 504-524-9729 


February 17-18-19: 1977 





New Orleans-70112 


_ SEVENTEENTH ANNUAL INSTRUCTIONAL COURSE 


IN 


CONTACT LENS FITTING BY 
THE OPHTHALMOLOGIST 


NEW ORLEANS 


Sponsored by 


"THE RUDOLPH ELLENDER MEDICAL FOUNDATION 
_/A.M.A.-approved as continuing medical education program 
: (Twenty Hours Credit in Category 1) 


Fairmont Hotei, New Orleans 
$185.00 ($75.00 Ophthalmology 
Residents) 
JAMES V, AQUAVELLA, M.D., 
Rochester, New York 
JOS. A. BALDONE, M:D:, New Grieans 
HERSCHELL BOYD, M.D., 
Bellevue, Washington 
OLIVER H. DABEZIES, M.D., 
New Orleans 
G. PETER HALBERG, M.D., 
New York City 
JACK HARTSTEIN; MD., St. Louis 
STEPHEN KELLY, M.D., New York City 
KENNETH I. MIGHAILE, M.D., 
Philadelphia 
WHITNEY G. SAMPSON, M.D., 
Houston 
TOM SPRING, M.D. Kew, Austrailia 
HAROLD A. STEIN, M.D., Searbcrough, 
Ontario 
RICHARD C.: TROUTMAN, M.D., 
New York City 
Saturday, February 19, 1977-Corneal 
Surgical Techniques. at Cataract 
Surgery to Facilitate Contact Lens 
Fitting 
Conventional hard contact lenses, hy- 
drophilic soft gel lenses, silicone lenses, 
oxygen permeable hard contact enses, 
aspheric, variable focus lenses, end 
intraocular lens implants. 
Basic Lectures—by Industry—Ne addi- 
tional. fee, Thursday and Friday even- 
ings, February 17-18, 1977 


- Special convention: hotel rates for Mardi Gras (tc a 
dimited number. of registrants) MARDI GRAS DAY is 
: Tuesday, February 22, 1977 


For further information contact: 
“Jos. A. Baldone, M.D. 
Roof, Delta Towers, 


LADIES DAY ACTIVITIES 
Usually French Quarter and 
Garden District Tours 
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FIFTEENTH ANNUAL 





NEW YORK EYE AND EAR INFIRMARY 





ADVANCED CONTACT LENS SMPOSIUM 


SPONSORED BY 


THE POST GRADUATE INSTITUTE 


AND THE 
CONTACT LENS DIVISION 
AND CORNEAL CLINICS 

OF THE 


NEW YORK EYE AND EAR INFIRMARY 


MAY 20, 1976 








MARRIOTT’S ESSEX HOUSE 


NEW YORK CITY 


“ADVANCES IN HARD LENSES” 


“NEW MATERIALS” 
“INTRA OCULAR LENSES” 





JORGE N. BUXTON, M.D. 
FRANK B. HOEFLE, M.D. 
JAMES J. KOVERMAN 



























GUEST SPEAKERS TO BE ANNOUNCED 
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Registration Fee: 
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For registration and further information; please write: 





Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 









os x2 sk sk oe ak 
















$100.90 (Luncheon and Cocktail Reception included) 
Residents: $50.00 
















Introducing 


The Anterior Segment 
OCUTOME 


Intraocular Surgical System 


The first miniaturized precision 
instrument for anterior segment microsurgery. 


This exciting advance in surgical technology 
achieves a new level of performance and 
safety for such procedures as pupillary 
membrane removal, pupillary reshaping, post- 
cataract membrane removal, adherent leu- 
koma reduction and anterior vitrectomies. 


Safe, effective cutting action—because 
the cutter reciprocates instead of rotates, 
there is virtually no danger of pulling iris 
creating iridodialysis or of spooling vitre- 
ous resulting in retinal detachment. 
Surgeon-controlled suction — permits 
more precise control of suction force to 
minimize retinal trauma. 

Miniaturized — provides a mechanical 
cutter in a size desirable for microsur- 
gery. 

Eliminates shock hazard—the Ocutome 
cutter is air-powered, eliminating exposure 
to electrical hazards. 


Completely autoclavable —all parts of the 
cutter can be quickly autoclaved and reused. 
Saves time—a!long with the exclusive 
Twinbore™ disposable tubing, the air- 
powered Ocutome cutter saves precious 
set-up and clean-up time. 








The Anterior Segment Ocuzome System 
(Model 810) offers the same basic tech- 
nology as the complete Ocutome System. 
It features the same autoclavable cutter/ 
suction probe—which combines a pneu- 
matic shear and suction chennel in a tiny 
0.89 mm probe—plus control console 
and all necessary accessories (tool kit, 
lubrication fluid, callecticn bottle, probe/ 
console tubing)... at a cost of less than 
$6,000. 


With the addition of tae Ocutome 
Surgical Illuminator Control Console, 
O'Malley Corneal Surface Lenses and 
Surgical Pics, the Model 810 can be 
augmented to serve as a complete pars 
plana surgical system. 


For comprehensive technical informa- 
tion, return the coupon or call our 
toll-free number: 300-227-0591 

(in California call 

415-568-6800). 


| peed oN gra re acters ee! go a erm hye Pe Ae 


Berkeley Bio-Engineering, Inc. 

600 McCormick St., San Leandro, CA 94577 
Gentlemen: 

[] Please forward comprehensive infor- 
mation on the Model 810 Antenor Segment 
Ocutome System. 

C] laminterested inthe corp ete Ocutome 
System for pars plana surgical procedures. 


Name 


Hospital 
Address 














Zip 
Phone 
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BEL BERKELEY BIO-ENGINEERING, INC. 


600 McCORMICK STREET, SAN LEANDRO. CA 94577 











Retina Research Fund of St. Mary's Hospital & Medical Center, San Francisco 


announces 


RETINA | 
‘WORKSHOPS 


including... 





. Fluorescein Angiographic Interpretation 
Diagnosis and Treatment of Retinal and Macular Disease 


Current Thinking in Retinal Detachment Surgery 


FOUR WORKSHOPS, SPRING, 1977 


Workshop #1: Friday and Saturday, February 25 & 26, 1977, 
at the Hyatt on Union Square, San Francisco. 


Workshop #2: Friday and Saturday, March 25 & 26, 1977, 
at the Hyatt on Union Square, San Francisco. 


Workshop *3: - Thursday — Saturday, April 28 — 30, 1977, 
at the Silverado Country Club, Napa Valley. 


Workshop #4: Thursday — Saturday, May 26 — 28, 1977, 
at the Quail Lodge, Carmel Valley. 


< Course Instructor, Howard Schatz, M.D. y 


Guest Instructors 
Kurt Gitter, M.D. — Workshop #1 
Emanuel Rosen, M.D. — — Workshop #2 
Fred Davidorf, M.D. — — Workshop #3 
Tom Puron, M.D. — SNOT mA 


He The enrollment for ach workshop is limited to 40 in order to maximize tiie opportunity 


oo Tor individual instruction and participation. Pre-registration is necessary. 


Address inquiries to: Medical Staff Secretary, St. Mary’s Hospital & Medical Center, 
pes 450 Stanyan Street, San Francisco, California 94117. 


(or call 415/921-4860) 











ALL EYES FOCUS ON HARPER AND ROWS 


5 LOOSE LEAF VOLUMES 
FOR PROGRESSIVE, PRACTICING OPHTHALMOLOGISTS... 


ONE COMPLETE, EVER-CURRENT REFERENCE 





CLINICAL | 
OPHTHALMOLOGY | 


edited by Thomas D. Duane, M.D., Ph.D, FACS. 


benefits you cant afford to miss: 


You are informed, on a regular basis, 
of all that is new, including 
advances in techniques of 
ophthalmic surgery. 
- Appropriate equipment, and 
rationale of its use, is reviewed. 
+ No charge for preview! Harper and 
Row will send you CLINICAL OPHTHALMOLOGY, 
ALL 5 VOLUMES, for a generous 30-day, 
no-cost examination. 


loose leaf concept: new pages for old! 

First set of easy-to-insert revision 

pages automatically will be sent to 

CLINICAL OPHTHALMOLOGY subscribers at no 

extra charge, along with instructions ne a OS Se E 


on how and where to insert new pages. | : 
Revisions im future years are optional. Harper & Row Publishers, Inc. 


Loose Leaf Reference, 2350 Virginia Ave. 
look what you get: | Hagerstown, MD 21740 

5 loose leaf volumes, 

concise and comprehensive 
- 3,000 pages 
+ 212 chapters encompassing 

the entire field of ophthalmology 
* all information clinical in scope 


| Please send me on 30-day approval or phone 301-733-2700 (ask for Mrs. Taylor): 
* 156 impressive contributors, | 


O CLINICAL OPHTHALMOLOGY, 5 VOLS., $275 

O Enclosed is my check for $275 (We pay postage, handling.) 

CO Please bil! me full amount, $275, plus postage, hand inc, $3.90 
O Please bill me $ per month. ($10 minimum.) 























experts in their specialties Nama Sense ont) 
* 3,030 clear illustrations 
and photos, plus 6 color plates Adress 
* 367 tables and figures 
for fast analyses City State —________ Zip 


* 8x 10”, easy-to-handle size No deposit; no interest; no carrying charge. 
* annual revision service Postage and handling costs will be included in installments. 
* “separate computerized index, JAN.77 AOO 
updated for new revision pages | r 
. 
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OCULOPLASTIC—OCULARIST 
FELLOWSHIPS 
Of The 
NEW YORK MEDICAL COLLEGE 


Pre/Post-Op Care 
Surgical Assisting 
Liability Insurance 
Staff Appointment 
Artificial Eye Lab 
Limited Funding 


Inquire: 


P. Guibor, M.D. & M. Guibor, C.O. 
630 Park Ave., New York, NY 10021 








Harvard Medical School 
Department of 
Continuing Education 
Announces a Course in 
Neuro-Ophthalmology 
April 18-22, 1977. 

At the Copley Plaza Hotel, Boston 


Under the direction of 


DAVID G. COGAN, M.D., 
and SHIRLEY H. WRAY, M.D., M.R.C.P., Ph.D 


of the 
MASSACHUSETTS EYE AND EAR INFIRMARY 


This course is arranged primarily for neurologists, neurosurgeons, 
and ophthalmologists interested’ in neuro-ophthalmology. It is 
designed to illustrate and amplify the essentials in the neurology of 
the ocular motor and visual systems. 

Special attention is given to the neuro-ophthalmic evaluation of 
the patient with emphasis on neuro radiology of the visual system 
and recent advances in diagnostic procedures. Instruction is 
conducted insofar as possible on an informal discussional basis, using 
live demonstrations as well as televised and cine recordings. A 
tentative schedule of the program is provided on the reverse side of 
the announcement. 

Time is also devoted to bringing the participants up to date with 
current research allied to neuro-ophthalmology, an innovation 
enthusiastically received in 1974. In addition, this year a special 
symposium will be devoted to the nero ae manifestations 
of Multiple Sclerosis. The faculty will include: 


D. Frank Benson, M.D. 
Don C. Bienfang, M.D. 
Emilio Bizzi, M.D. 


Professor I. McDonald 
Robert G. Ojemann, M.D. 
Glenn H. Roberson, M.D. 
David G. Cogan, M.D. Marjorie Seybold, M.D. 

C. Miller Fisher, M.D. William H. Sweet, M.D. 
David H. Hubel, M.D. M. Kenneth Wolf, M.D. 
Simmons Lessell, M.D. Shirley H. Wray, M.D., Ph.D. 
David S. Zee, M.D. 








I together... now. 





With D-mag—the demagnetizing 
console from Diversatronics. 


If you’re solving your magnetization problem 
by pulling individual instruments and sutures 
away from a hand-held coil, you haven’t 

heard about Diversatronics’ D-mag console. 


Now, demagnetization is automatic and 
all-at-once. D-mag’s advanced circuitry 
collapses a rapidly alternating magnetic field 
to effect complete demagnetization of a 
whole set of instruments (and sutures still in 
sterile packages) in a fraction of a second. 
And all you do is push a button. 


The choice is yours: one-at-a-time, or D-mag. Why not use this convenient form to place your order? 


Please send me my D-mag. 
Enclosed is my check for $289 
Please bill me later. 


KC 4Keele: 


..with the future in sight 








456 Parkway, 
Broomall, Pa. 19008 
(215) EL 6-3995 


cS SS = = 


ADDR 


CITY. 





ESS 





STATE ZIP. 
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“Boy, you must have had a big night. 
Look at your eyes!” 


Everyone who suffers from blepharitis has heard a remark 
like that. Probably many times. 

There's no question that an untreated, uncontrolled 
episode of blepharitis can give a patient's eyes that “out 
all night” look. And tke discomfort of itching and irri- 
tation, not to mention the unsightly crusting, can make 
a patient feel worse than he or she looks. 

Blephamide® brings the symptoms of nonpurulent 
blepharitis under control* This time-tested sulfa/steroid 
combination provides the anti-infective and anti- 
inflammatory effectiveness required in a condition 


This drug has been evaluated as possibly effective for this indication. See brie? summary 


BLEPHAMIDE LIQUIFILM — OPHTHALMIC SUSPENSION 
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many clinicians consider to be of dual etiology. And 
the phenylephrine in Blephamide rapidly whitens 
engorged ocular tissue while the Liquifilm® vehicle 


cools and soothes. 

Help your patients avoid these unfounded accusa- 
tions about an overactive night-life. Prescribe Blephamide 
for nonpurulent blepharitis. Night-ewls or not, they'll 
appreciate it. 


Blephamide citi 


phenylephrine HCI 0.12% 


sodium sulfacetamide 10.0%, prednisolene acetate-0.2 
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Irvine, California “Pointe Claire, P.Q., Canada 





SMR pon K dlen arid s so we 


Our Maxi Chair 





created the Maxi—to give you the best 
of both worlds. 


First, for the sake of your patients, our 
patented Travel-Ease™ pad. It moves 
freely with the patient over separate 
support cushions and won’t tug or pull 
clothing. 


Next, a retracting footrest. So patients 
can sit or rise with feet safely planted on 
the floor. 


And for you, of course, our adjustable 


armrests. Providing easy, close-in access. 


We also give you a base that allows 360° 
rotation. 


SMR SHOW SCHEDULE 


Ear Research Institute 
256 S. Lake Street, Los Angeles, California 
Jan. 17-21, 1977 


Middle Section Trielogical—Marriott Hotel 
Cleveland, Ohio—Jan. 21-23, 1977 


Mid Winter Clinical Course in Ophthalmology 
& Otolaryngology 
Hilton Hotel, Los Angeles, California—Jan. 23-28, 1977 


Florida Mid Winter Seminar, Americana Hotel 
Miami Beach, Florida, Jan. 30-Feb. 5, 1977 
Shambaugh Winter Symposium, Wildwood Inn 
Snowmass, Colorado—Feb. 12-19, 1977 










And three separate motors, providing 
fast, accurate control of all power 
movements, lift, recline and headrest. 
With the highest vertical elevation of any 
chair commercially available. 


Plus dual controls that allow left- or 
right-side operation. 


The Maxi at $1595.00 for doctors who 
don’t want to strain their patience. 
Now 4-6 weeks delivery. 
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960 W. 16th Street, Newport 
Beach, CA 92663 


SMR Catalog — 


_ SMR’s all-new catalog is ; 

- something you won’t want to 
miss. Over 400 separate items 
make it-one of the most 
complete factory direct | 

. references fer treatment room 
equipment, instruments and 
“supplies. Yet it’s easy to work 
with because it was designed 

with the user in mind. For 

reference, tabbed index pages 
-separate theitemsby — 
category. And a table of 

contents tells exactly where 

‘yowli find a particular 

product. - 


And there’s more: a locseleaf, 
three-ring binder makes it 
simple to add new pages. So: 

_ you’ ll always be informed of 
the latest additions to the 
SMR line. Not to mention our 

= money-saving Special _ 

S Package Buys. And for your 

convenience, the cataleg 
-contains order forms that 
-make shopping by mail a 
breeze. To receive your own 
copy of the SMR Catalog, just 

clip the coupon below and 
mail itt to us today. 








-į Please send me my personal 
| copy of the new SMR Catalog. 
I would like information on: 
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The day goes better when 
_ your patient goes home with 
Temps‘ post-cataract glasses. 


Little failures become little accomplishments 
when your aphakic patients can see the 
difference. Temps glasses help — starting 

as soon as the bandages are removed. 
They're optically excellent, light, and 
attractive. 

Your choice of clear or tinted lenses, 
single vision or bifocal, +9, +10, +11, or 
+13, narrow or wide P.D. Have the hospital 
stock them for quick availability. 

We'll be glad to send ordering infor- 


matien. Mentor Division of Codman, 
Randolph, Mass. 02368. (617) 961-2300. 
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After 2lweeks,threeofthese 
epinephrines looked pretty muddy. 


Day 1 
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Code: Az water, B2 Eppy-N 2%, C2 Epifrin Ya%, D2 Eppy 2%, E2 Epinal 12%. 


Hipifrin epinephrine uc) WAS Clear as water 


Oxidation, as evidenced by color change, 
is a well known problem with epinephrines. 
Numerous undesirable effects such as melanin 
deposits, nasolacrimal duct obstruction and 
ocular irritation have been associated with the 
oxidized compound. 

For years we have told you about the supe- 
rior stability of Epifrin® (epinephrine HCl). But 
recently, some other epinephrine makers have 
started talking about their “new, improved” 
formulations and enhanced stability. So we ran 
a comparison test, simulating actual patient use 
conditions* as closely as possible. The results are 
dramatically depicted in the unretouched photos 


Only Epifrin® cpm 


INDICATIONS Chronic simple glaucoma. CONTRAINDICATIONS Should 
not be used in patients who have had an attack of narrow angle gla 
since dilation of the pupil may trigger an acute attack. WARNINGS Ur 
able side reactions may include: eye pain or ache, browache, head: 
conjunctival hyperemia and allergic lid reactions. Adrenachrome depo 
in the conjunctiva and cornea after prolonged epinephrine therapy have 
been reported. Epinephrine has been reported to produce macular edema 


©1976 Allergan Pharmaceuticals 












on this page. From the start, Epifrin demon- 
strates superior stability. 

Aside from protecting your patients from the 
risks associated with oxidized epinephrine, 
Epifrin maintains full potency through the 
normal use period; eliminates waste; provides 
unmatched economy. And patients, especially 
the elderly, appreciate the convenience and 
safety of the Epifrin breakproof, spillproof plastic 
dropper-tip bottle. 

Look at the photos again. Which product 
would you want in your patients’ eyes? Or yours? 


*For details.consult your Allergan representative or write 
directly to Allergan. 


ephrine Ho) NAS it all. 


in some aphaxic patients and should be used with caution in these patients. 
PRECAUTIONS Epinephrine in any form is relatively uncomfortable upon 
instillation. However, discomfort lessens as the concentration of epinephrine 
decreases. Should be used with caution in patients with a narrow angle since 
dilation of the pupil may trigger an acute attack of glaucoma. HOW 

0.25% strength available in 15cc. plastic dropper bottles, 0.5%, 1.0% and 2.0% 
in 5cc. and l&c. plastic dropper bottles. On prescription only. E 


AllRCAN Irvine, CA 
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That’s why there’s| 
STATROL. (oymyxinB, Neomycin) 


The antibiotics most frequently used for ocular infection contain Polya B 
and Neomycin. Statrol solution contains 16,250 units of Polymyxin Band 3.8 
of Neomycin — more than any other topical ophthalmic antibiotic. . ` 


Statrol’s spectrum is broad enough to inhibit most major ophthalmie: 
pathogens. It’s formulated in the soothing Isopto® a bey 
Vehicle for greater patient comfort and longër ie 
ocular retention time. It offers the dosage i 
flexibility of both drops and a 

sterile ointment. And Statrol 

is promoted only to the 

ophthalmologist. 
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TEARS Naturale 


Artificial Tears 


Designed 
For Dry Eyes 


Tears Naturale Ís the only artificial 
| tear containing DUASORB®, a 
system of water soluble 
mucomimetic polymers with a 
: = r ¥ marked affinity for both the 
DUASO! SLYMER 4 WA OAT coneal surface and the tear film 
a | : + itself. 
p E f MUCIN DEFICIENT dry eyes are 
= helped by the Tears Naturale 
¿| polymers that adsorb to the 
a corneal surface, replace deficient 
~ mucin, and enhance corneal 
wettability. 


= AQUEOUS DEFICIENT dry eves 
-benefit from the polymeric system in 
Tears Naturale interacting with the 
tear film itself. The long, crain-like 
polymers bind together the 
weakened tear film, making it stronger, 

more stable, and much less likely to 
prematurely break apart. 


LOW VISCOSITY. The viscosity of Tears Naturale is virtually the same 
as that of normal tears. Patient complaints of blurring of vision, 
stickiness, and crusting on lids are virtually eliminated. 











(LIPID LAYER NOT SHOWN) 


Now Available in Economical 30 ml Size 


TEARS Naturale 


Mucomimetic Activity With Low Viscosity 


Alcon Laboratories, Inc., Fort Worth, Texas 761C1 


TEARS NATURALE® Artificial Tears 
CONTAINS: Duasorb® water soluble polymeric system. Preservative: Benzalkonium Chloride 0.01%. Disodium Ecstate 0.05%. 
HOW SUPPLIED: ¥2 fl. oz. and 1 fl. oz. plastic bottles 
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_E Pluribus Unum. 


Out of all the electro microscopes in the world, one is 
unique: the Zeiss EM9S-2. t's the world’s easiest-to-operate 
electron micrascope in the 7#, 60,000X range (its sister instru- 
tment, the Zeiss EM-10, is ihe world’s easiest-to-operate high 
resolution, hizh power electsan microscope.) 

But it's more than tha. In these inflationary times, it’s 
one of the wsest investmemts you can make. 

Every Zeiss EM-9 ever made is still in use! They never 
become obsclete, can always be updated, always keep their 


Carl Zeiss, Inc., 444 5th Svenue, N.Y., N.Y. 10018 (212) 730-4400. 


market value, make your teaching grants go farther. 
And the price is reassuringly anci-inflationary—dquality 
always costs less in the long run. 

This is all possible because the EM-9 was designed with 
the future in mind, And good design is a coin that keeps its 
value and can’t be counterfeited. 

For complete details, call or write Rudolf Partsch. 


Nationwide Service. 


Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 


Los Angeles, San Francisco Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or eall (416) 449-4660. 
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For The Highest Quality 
intraocular Lenses in The World 


The Rayner Intraocular Lens is the oldest continu- 
ously-produced lens. Through experience and 
overwhelming Clinical success Rayner has earned 
æsolid reputaticn for quality and reliability. 

The optical portion of all Rayner Intraocular Lenses 
is made from medical grade Perspex CQ. The loop 
support system is made from nylon 66. 7 
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lenses. For further information on training programs or our products, 

please contact us. E RER 

Professional Prođucts Division 

ic ici i i Coburn Optical industries, Inc. 
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The Ceiling Mountfor all 
Zeiss Operation Microscop P 


1. Frees the O. R. floor of clutter 
2. Has absolutely noiseless 2-speed action 
= 3. Retracts 21” so surgical fields are fully cleared 
~ when no microsurgery is in progress 
4, Has a fast disconnect coupling for removal of the 
-< microscope 
5. Can be controlled with utmost precision by hand 
or foot panel 
6. Adapts to any ceiling height 
: 7. Accepts all attachments, including cameras and 
- co-observation tubes 
8. Has proven totally reliable in operation 


For complete details, write Carl Zeiss, Inc. 444 Fifth Avene, oe 
New York, N. Y. 10018. Or phone (212) 730-4400. SESS 
: In Canada: write, Carl Zeiss Canada Ltd., 45 Valleyorook D~ ‘ive, oe 

Don Mills, Ontario, M3B 2S6. Or phone (416) 449-4660. T 
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and | (6) year, in that order. References to books should include (1) 
author(s), (2) chapter title (if any), (8) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume end 
edition numbers, specific pages, and name of translator should be 
included ‘when appropriate. The author is responsible for the 
“accuracy and completeness of the references and for their correct. 
: text citation, 


a > Arch Ophthalmol—Vol 95, Feb 1977 








Metrication.—All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Illustrations.—Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 


style throughout the journal. Magnification and stain should be — 


provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 
An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 
Tilustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 


contribution, the author’s share is $275.00 for up to-six square- 


finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (85 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.—Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher’s permission to reprint should be 
submitted to the ArcHIVvES after the manuscript has been formally 
accepted, 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical x 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 


l headings, on a separate sheet of 22 x 28 cm (8% x 11-inch) paper. 


Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all hegds and stubs. Each table must have 
a title. 


Instructions for Authors 








Muro 
Ointment 
Sodium Chloride 57% 


MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 


An ointment of hypertonic sodium chloride solution ia a 
base of lanolin, liquid petrolatum and white petrolature. 


Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30ce 


À A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affectec 
eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies anc 
hospitals through their drug wholesaler. 
Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


T MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street « Quincy, Mass. 02169 
Area Code 617 - 479-2680 











Glauco vice of the Wilis Eye Hospital announces its Annual | , 
Glaucoma Course, ‘March 31- April 2, 1977. The Faculty includes Paul R. 

Lichter, Richard J. Simmons, Thomas D. Duane, William H. Annesley, Jr., 
George L. Spaeth and other members of the Glaucoma Staff. Stephen M. 
Drance will deliver the second Edmund B. Spaeth Lectureship. 






The cost will be $175 ($50 for residents with accompanying letter from Department Chief), 
Which includes course, meals and a concert. 
















For informatien please contact: 
Kenneth W. Benjamin, M.D. 
1419 Spruce Street 

Philadelphia, Pennsylvania 19102 

5 (215) 546- 2412 

Sponsored by Thomas Jefferson University and the Pennsylvania Academy of OPACHI ANY 
nd Otolaryngology. 









As an organization accredited for continuing medical education, the Wills Eye Hospital- | — 
_ Jefferson Medical College certifies that this continuing medical education offering meets the | 
criteria for 17 credit hours in Category 1 of the Physician's Recognition Award of the American 
Medical Association. 






FOURTH MERCY BAPTIST 
2 EYE SEMINAR 


niece deo 
















OCULOPLASTIC—OCULARIST 
FELLOWSHIPS 
Of The 
NEW YORK MEDICAL COLLEGE 


-< A POTPOURRI OF 
~OCULOPLASTIC SURGERY 


unday, April 17, 1977 9 AM-5 PM 


oe Pierre Guibor, M.D., New York 
__ Marsha Buibor, Ocularist, New York i 
William L. Walter, M.D., St. Louis | 
:- Carlos Pappalardo, M.D., St. Louis i 
-= John: Delfino, D.D.S., St. Louis | 





Pre/Post-Op Care 
Surgical Assisting 
Liability Insurance 
Staff Appointment 
Artificial Eye Lab 
Limited Funding 








a New Developments in Oculoplastic | 
Surgery : 

"Special Techniques i 
Cosmetic Blepharoplasty i 
-Management of Anophthalmos i 
Fractures of the Orbital Floor 

Bae 


Registration: $60.00 (includes luncheon) 
sident Salou $20.00 




















Inquire: 
‘P. Guibor, M.D. & M. Guibor, C.O. | 
630 Park Ave., New York, NY 10021 


Credit: -8 Hours Category | CME | 
2 Nercy Baptist Eye Seminars = 
| 
} 
4 









< $tJohns. Mercy Medical Center 
“615 South New Ballas Road: os 
St. Louis, Missouri 63141. o 































EA NE EYE 


Portrait of a revolution 


in intraocular surgery 


Illuminating 
Asymmetric-Point 
Lens Pic 





Lens procedures 
Cutter/suction probe provides simultane- 
ous cutting and suction through the pars 
plana with minimal risk of trauma to ante- 
rior chamber tissue in traumatic or con- 
genital cataract procedures. 





Leukoma adherens reduction 
Illuminating bullnose pic permits separa- 
tion of iris/cornea adherence through tiny 
incisions in the pars plana ciliaris. Pic al- 
lows surgeon to create cleavage plane at 
posterior corneal surface. 


Corneal 
koslig A Surface Lens Cutter/Suction 
Membrane 


| Probe 





Retinal/periretinal membranectomy 
Ocutome system permits removal of ret- 
inal surface or periretinal membrane with 
less risk of retinal injury than rotary 
suction cutters. 





Corneal 
Vitreous Surface Lens Cutter/Suction 
Illuminator | Probe 
| | 





Vitreous surgery 
As both cutting rate and suction are under 
precise control of surgeon, opacities or 
other vitreous artifacts can be removed 
with minimal traction on retinal or vitre- 
ous base tissue. 


Comeal 
tht Be Surface Lens Cutter/Suction 
Membrane Probe 





Vitreous membrane removal 
Specially designed Ocutome surgical in- 
struments facilitate membrane removal 
whether taut, transaarent and anchored 
to optic nerve, cr mobile and textured. 





Iris surgery 
Reduction of prolapsed iris is accom- 
plished with minimal damage to cornea, 
lens and ciliary tissues. Pupillary opening 
can be reshaped through pars plana 
incisions without danger of spooling. 


One-surgeon, two-handed microsurgery through the pars plana ciliaris 


The Ocutome™closed-eye system allows 
- more precise surgical manipulation than most 
open-sky techniques while reducing the po- 
tential for traumatic or accidental damage to 
fragile intraocular structures. 

At the heart of the system is an integrated 
set of surgical instruments including cutter/ 
suction probe plus illuminating or infusing pics 
and probes—each only 0.89 mm in diameter. 
Their small size permits the use of tiny self- 
healing 1.4 mm stab incisions. 

Infusion and illumination are independent of 
the cutter/suction probe, enabling the surgeon 
to maintain normal tension at all times, and to 
illuminate whatever area he chooses. 

Cutting rate, vacuum, infusion rate and in- 
tensity of illumination are under the surgeons 
control at all times. 


` Safe zone visualization. A specially designed 
transcorneal illuminator visualizes the safe 


- zone for pars plana ciliaris incisions by pro- 


jecting an image of the intraocular structure 
onto the sclera, where the darker ciliary struc- 
- tures appeareas distinct bands. 


OCUTOME 


Miniaturized Intraocular Surgical System 


Reciprocating action 
preciudes danger 

of spooling. Cutter 
always stops in open 
position 


Effective cutting 

orifice adjustable 
without removing 
probe from eye 
















Suction channel. 
(Safety interlock 
prevents suction 
without cutting action) 


Hard chrome surface 
retains sharpness 
without 
self-sharpening that 
sometimes yields 
microscopic metal 
fragments 


0.89 mm overall 
diameter lessens risk 

of iatrogenic 

complications. 





Corneal surface lenses. As an aid to microsur- 
gical viewing, the system includes a set of flex- 
ible, self-adhering lenses that require neither 
sutures nor irrigation. 


Surgical instruments. A |Ocutome surgical in- 
struments are designed with beveled or 
rounded leading edges to minimize entry 
trauma, and al combine illumination and/or in- 
fusion with surgical function ina 0.89 mm 
diameter shaft. Includec are three illuminating 
probes, four illuminating pics, three infusing 
pics, and an il uminating stab needle. 


More information. Fer a comprehensive bro- 
chure, appointment with sales representative 
or delivery information, write us at the address 


below cae” §6800-227-0591. 


toll-free number. 
Berkeley Bio-Engineering, Inc. 


600 McCormick Street, San Leandro, CA 94577 
415-568-6800 $ 





| 








Harvard Medical School 
Department of 
Continuing Education 
Announces a Course in 
Neuro-Ophthalmology 
April 18-22, 1977. 


At the Copley Plaza Hotel, Boston 
Under the direction of 
DAVID G. COGAN, M.D., 
and SHIRLEY H. WRAY, M.D., M.R.C.P., Ph.D 


of the 
MASSACHUSETTS EYE AND EAR INFIRMARY 


This course is arranged primarily for neurologists, neurosurgeons, 
and ophthalmologists interested in neuro-ophthalmology. It is designed 
to illustrate and amplify the essentials in the neurology of the ocular 
motor and visual systems. 

Special attention is given to the neuro-ophthalmic evaluation of the 
patient with emphasis on neuroradiology of the visual system and 
recent advances in diagnostic procedures. Instruction is conducted 
insofar as possible on an informal discussional basis, using live demon- 
strations as well as televised and cine recordings. A tentative schedule 
of the program is provided on the reverse side of the announcement. 

Time is also devoted to bringing the participants up to date with 
current research allied to neuro-ophthalmology, an innovation enthu- 
siastically received in 1974, In addition, this year a special symposium 
will be devoted to the neuro-ophthalmic manifestations of Muntiple 
Sclerosis. The faculty will include: 


D. Frank Benson, M.D. Professor I. McDonald 

Don C. Bienfang, M.D. Robert G. Ojemann, M.D. 

Emilio Bizzi, M.D. Glenn H. Roberson, M.D. 

David G. Cogan, M.D. Marjorie Seybold, MD. 

C. Miller Fisher, M.D. William H. Sweet, MD. 

David H. Hubel, M.D. M. Kenneth Wolf, M.D. 

Simmons Lessell, M.D. Shirley H. Wray, M.D., Ph.D. 
David S. Zee, M.D. 










h Self-correcting needle 
i Fincmposition, depth 
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PERMA TWEEZ* ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.45 


O Invoice after 30 days 

O Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT. AO-82 

1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. 
r e a aS 
STREET 
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IN. 
brand of 


gentamicin sulfate, usp 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-sol- 
uble antibiotic of the aminoglycoside group active 
against a wide variety of pathogenic gram-negative 
and gam Ositive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile, 
aqueous solution buffered to approximately pH 7 for 
use in the eye. Each mi. contains gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin), disodium phos- 
phate, monosodium phosphate, sodium chloride, 
and benzalkonium chloride as a preservative. 

_GARAMYCIN Ophthalmic Ointment is a sterile 
ointment, each gram containing gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin) in a bland base of 
white petrolatum, with methylparaben and propylpar- 
aben as preservatives. 

ACTIONS The gram-positive bacteria against which 
gentamicin sulfate is active include coagulase-posi- 
tive and coagulase-negative staphylococci, moluding 
certain strains that are resistant to penicillin; Group 
beta-hemolytic and nonhemolytic streptococci; and 
Diplococcus pneumoniae. The gram-negative bac- 
teria against which gentamicin sulfate is active in- 
clude certain strains of Pseudomonas aeruginosa, 
indole-positive and indole-negative Proteus species, 
Escherichia coli, Klebsiella pneumoniae (Friedland- 
er's bacillus), Haemophilus influenzae and Haemo- 
philus aegyptius (Koch-Weeks bacillus), Aerobacter 
aerogenes, Moraxella lacunata (diplobacillus of 
Morax-Axenfeld), and Neisseria species, including 
Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients 
treated with gentamicin at the present time, this may 
Occur in the future as resistance has been produced 
with eee vitro by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are indicated in the topical treatment 
Ofinfections of the external eye and its adnexa caused 
by susceptible bacteria. Such infections embrace 
patel ty tangs keratitis and keratoconjunctivitis, cor- 
neal ulcers, blepharitis and blepharoconjunctivitis, 
acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic 
Solution and Ointment are contraindicated in pa- 
tients with known hypersensitivity to any of the com- 


onents. 

WARNINGS GARAMYCIN Ophthalmic Solution is 
not for injection. It should never be injected subcon- 
junctivally, nor should it be directly introduced into 
the anterior chamber of the eye. es 
PRECAUTIONS Prolonged use of topical antibi- 
otics may give rise to overgrowth of nonsusceptible 
organisms, such as fungi. Should this occur, or if irri- 
tation or hypersensitivity to any component of the 
drug develops, discontinue use of the preparation 
and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transientirritation has been 
reported with the use of GARAMYCIN Ophthalmic 
Solution. 

Occasional burning or stinging may occur with the 
use of GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN 
Ophthalmic Solution: instill one or two drops into the 
affected eye every four hours. In severe Infections, 
dosage may be increased to as much as two drops 
once avery hour. 

GARAMYCINOphthalmic Ointment: apply a small 
amount to the affected Sya two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solu- 
tion—Sterile, 5-m|. plastic dropper bottle, sterile, 
boxes of one and six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment-— Sterile, 
%-Ounce tube, boxes of oneand six. Store away from 
heat. NOVEMBER 1973 

For complete details, consult package insert or litera- 
ture available from your Schering Representative; or 
Professional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 


° Schering Corporation 
Kenilworth, N.J. 07033 
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@ Clears up infections of external 
eye and adnexa due to a wide 
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of: H. influenzae; E. coli; K. pneu- 
moniae; M. lacunata; Enterobacter 
_aerogenes (formerly Aerobacter); 
° CH. @egyptius and Neisseria sp., 
$e. including N. gonorrhoeae. 
* Gram-positive: susceptible strains 
of: staphylococci and streptococ- 
ci, including D. pneumoniae. 


Gram-negative: susceptiblestrains 
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AMERICAN ASSOCIATION OCF PEDIATRIC > OPHTHALMOLOGY 


_ DATE: APRIL 4-6, 1977 


PLACE: HOLIDAY INN, UNION SQUARE 
. SAN FRANCISCO, CALIFORNIA 


AAPO DUES PAYING MEMBERS | 
NON-MEMBERS $85 
RESIDENTS AND FELLOWS $60 
SPOUSES 


CO-CHAIRMEN: HENRY METZ, M.D. 
EARL STERN, M.D. 
















FEE: 














- COSTENBADER 
- LECTURER: MR. T.K. LYLE 


GUEST SPEAKERS: 
(PARTIAL LIST) CROWELL BEARD, M.D. ARTHUR JAMPOLSKY, M.D. 















JACK CRAWFORD, M.D. ANDREW MCCORMICK, M.D, 
ROBISON HARLEY, M.D. MARSHALL PARKS, M. D. 
EUGENE HELVESTON, M.D. EDWARD RABB, M.D. 

H. DUNBAR HOSKINS, M.D. ROBERT REINECKE, M.D. 









For further information contact Continuing Education, Pacific Medical Center, P.O. Box 7999, San Francisco, Ca. : 
94120 Tel. (415) 563-4321, ext. 2761 















THE CONTACT LENS DEPARTMENT OF 
WILLS EYE HOSPITAL AND 
JEFFERSON MEDICAL COLLEGE 
Present the 
THIRD ANNUAL 
CONTACT LENS CONFERENCE 


To be held at the Howard Johnson's Regency Hotel 
Atlantic City, New Jersey 
May 5-7, 1977 







Attentte, and-holds 
fixation for 
Ophthalmoscopy, 
Tonography, Slit lamp, 
Retinoscopy, etc. 


TWO MODELS 
Watchit©Sr. — about size of 
20/400 E—white light bulbs 
(replaceable from front parn.) — 
‘Attracts young and old excellent for 20 foot lanes, even 



































Faculty for the courses will include: 


Joseph A. Baldone; M.D. John F. Morgan, M.D. 
Heriberto E. Buch, M.D. Sidney G.-Radbill, M.D. 
Oliver H. Dabezies, M.D. Harold A. Stein, M.D. 
























Bulbs light:sequentially to pull with high refractive errors Antonio Gasset; M.D. Vasilios J. Kalogredis, J.D. 

< fixation centrally without glasses. $99.50 ea, G. Peter Halberg, M.D. L. Dean Clements 

e Ali solid state—no moving © Watchit® Jr. —about size of Jack Hartstein, M.D. Gerald Feldman, Ph.D. 
parts —only the light appears 20/200 E ted LED's {solid Paul R, Honan; M.D. Herbert L, Koslow 










: to Move: State brillant ted lamps). Used 
© iby ac. 50/80 HZ (other in-pairs toright and left of chair 
ages available) or singly- for mirror lanes and 
ontrolled from’ switches in shorter distances. $89.50 ea. Tuition will be $150 for practicing Ophthalmologists, $75 
-your present-console. -Ohio residents add 5.5% sales tax. for Residents, $75 for sponsored Technicians: and $50 
for Women’s Activities. Fees include. ‘social events: 
-OCUTRON COMPANY DEPT. A02 Welcoming Wine & Cheese Party, Dinner Dance, and : 
22500 So. Woodland Rd, Shaker Hts. Ohio 44122 Atlantic City Casino. 
: Please ship Watchit(s) checked below: : : 
-0 Check enclosed — Ocutron pays postage WUSA. | This conference is acceptable for 12 credit hours in 
O Bil me plus postage O Senior T] Junior Category: | for the Physician's Recognition Award of t 
| American Medical Association. 


Edward Jennings, M.D. Gladace Michaile, M.A. 
Kenneth |. Michaile, M.D., Program Chairman 





















Dr. : 
“Addr oe For further information, please contact: Kenneth. o 
oe | -Michaile, M.D., 1930 Chestnut Street, Philadelphia, Penn- 
syivania 19103. 











Cry 
NPN GG, RVUE (hefilcon A) Contact Lens PHP* 
the predictable soft lens with RSD 
forthe dltimnatein professionalism: 





$ MILTON ROY COMPANY, P.O. Box 4899, Sarasota, Fl. 33578 


O Please send more information on NATURVUE®. O R5D™ Charts 
O Have a salesman call for an appointment. — Phone me. 


Wantage he ee PO 3 
Address y 
City State 








































DESCRIPTION — The Naturvue*{ħefiicon A) Contact Lens PHP*is 
a hemispherical shell 9t approximately 14 mm. chord diameter and- 
_ 0.7 to 1.0 mm thickness. The jens material, hefliconA, is a 
hydrophilic random copolymer of etydronyattyt methacrylate and 
Vinyl-2-pyrrolidone. The polymer is a 3 dimensional networkof 
copolymer chains joined by ethylene glycol dimethacrylate 
crosslinks at a density of about one crosslink for every 70 monomer 
units. It consists of 55% hefiicon A and 45% water by weight when 
immersed in-normal saline. 


ACTIONS — in its hydrated state a Naturvue® heflicon A) 

_» Contact Lens PHP” becomes softand pliable. When placed or 
_ the human cornea the hydrated lens acts as refracting medium 
«to compensate spherical ametropias. The material has a 

-refractive index of 1.43. 


: INDICATIONS — Naturvue® (hefiicon A) Contact Lenses PHP* 
«> ate indicated for the correction of visual acuity in persons with 

z Nondiseased eyes who have spherical ametropias: refractive 
astigmatism of 1.50 diopters or less and/or corneal astigmatism 
of 2.00 diopters or less. 


_ CONTRAINDICATIONS — Naturvue® (hefilcon A) Contact 

Lenses PHP” are contraindicated by the presence of any of the 

following conditions: 

t. cute and subacute inflammations of the anterior segmentof 
the eye. 

. Any eye disease which affects the cornea or conjunctiva. 

: Insufficiency of lacrimal secretion. 

. Corneal hypoesthesia. 

. Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. 


Oa Geno 


WARNINGS 


= MEDICANTS AND EYE DROPS: The Naturvue® hefilcon A) 

-< Contact Lens PHP* must be stored ONLY in SEP ISOAK® 
Solution. No ophthalmic solutions or medicants, including 
_. conventional contact lens solutions, can be used by Naturvue® 
=: (hefilcon A) Contact Lens PHP* wearers prior to or while the ‘ens 
is in place on the eye. Also, no solutions, includin conventicnai 
_. hard contact lens solutions, other than SEPTISOAK® and the 

recommended cleaner PREFLEX® Cleaning Solution may be 

used on the Naturvue® (hefilcon A) Contact Lens PHP* wher the 
lens is off the eye. 


_ ABRASIONS AND INFECTION: If the lenses become less 
comfortable to the wearer than when they were first placed on 
the wearer's corneas, this may indicate the presence of a 
foreign body. The lenses should be removed immediately and 
-the patient examined. if any scratching, redness or pain is 

_ Present, a physician should be consulted immediately. 


_ LENS SANITATION: Patients must adhere to recommended 

caly sanitary care of the Naturvue® (hefiicon A) Contact Lenses 

°PHP* Failure to follow this procedure may result in 
development of serious ocular infections. 


_ WEARING RESTRICTIONS: The Naturvue® (hefilcon A) 
- Contact Lens PHP* should be removed before sleeping or 
- swimming or in the presence of noxious and irritating vapors. 


VISUAL BLURRING: When visual blurring occurs the lens must 
_be removed until the condition subsides. 


“PRECAUTIONS 


STORAGE: Naturvue® (hefilcon A) Contact Lenses PHP* mus: 
> be stored ONLY in SEPTISOAK® Solution. if left exposed to air, 
. the lenses will dehydrate. if a lens cehydiaias. itshould be 
Soaked in SEPTISOAK® Solution until it returns to a soft, 
Supple state. 


| CLEANING AND DISINFECTING: Naturvue® (hefiicon A) 

_ Contact Lenses PHP* must be BOTH cleaned and disinfected 
_ daily. One procedure does not replace the other. CLEANING is 
__ .Recessary to remove mucus and film from the lens surface. This 
can. be accomplished by using PREFLEX® Cleaning Solution 
on a daily basis. Excessive deposits may damage the lens: 

_ therefore, if this occurs, review care of lens with patient. 


DISINFECTING with the Naturvue® Thermal Unit and 
‘SEPTISOAK® Solution has been shown to prevent the growth 
of certain organisms, namely Staphylococcus aureus, 
_ Pseudomonas aeruginosa. Candida albicans, and Herpes 

- Simplex, on the lens and in the Naturvue® Carrying Case. 


Naturvue® (hefilcon A) Contact Lenses PHP* must be cleaned 
- daily with fresh SEPTISOAK® and PREFLEX® Cleaning 
_ Solution. Fresh SEPTISOAK® Solution must be used daily for 
Storing the lenses. The Naturvue® Caryn Case must be 
led and refilled with fresh SEPTISOA} ® Solution just 





































‘not available: 

y be boiled in their 
utes. 
HYGIENE — Patients must be instructed to wash and rinse 


hands thoroughly, and dry with a lint-free towel before handling 
the lenses. 


Cosmetics, lotions, soaps and creams must not come in contact 
with the lenses because eye irritationmay result. if hair sprayis. 
used while the lenses are being worn, the eyes must be kept 
closed until the hair spray has settled. 


FLUORESCEIN — Never use Fluorescein while the patient is 
wearing the lenses because the lenses will become discolored. 
Whenever Fluorescein is used, flush the eyes with normal saline 
solution and wait at least one hour before replacing the lenses. 
Too early replacement may allow the lenses to absorb residual 
Fluorescein irreversibly. 


ADVERSE REACTIONS — Serious corneal damage may result 
from wearing a lens which has been soaked in a conventional 
hard contactlens solution. 


Eye irritation may occur within a short time after putting ona 
hypertonic lens. Removal of the lens will relieve the irritation. 


On rare occasions a lens may adhere to an eye as a result of the 
patient sleeping with the lens on or wearing a hypotonic lens. Ifa 
lens adheres for any reason, atients may be instructed to apply 
a few drops of SEPTISOAK® Solution and wait until the lens 
moves freely before removing it. 


Rainbows or halos around objects or blurring of the vision may 
occur if the lenses are worn continuously for too long a time. 
Removal of the lenses and a rest period of at least one hour 
generally relieves these symptoms. 


Excessive tearing, unusual eye secretions, and photophobia 
are not normal; if these symptoms occur, the patient should be 
examined by a practitioner to determine their cause. 


DOSAGE AND ADMINISTRATION — Conventional methods of 
fitting hard contact lenses do not apply to Naturvue® (hefilcon A) 
Contact Lenses PHP” For a detailed description of the fitting 
technique, refer to the Naturvue® Fitting Guide, additional 
copies of which are available from Milton Roy Soft Contact Lens, 
Inc., P.O. Box 1899, Sarasota, Florida 33578. 


There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the following 
initial daily wearing schedule should be stressed to the patient. 


Maximum Wearing Time 
Day (Continuous Hours) oy 





Maximum Wearing Time 
(Continuous Hours) 


1 3 8 
2 3 9 8 
3 4 10 10 
4 4 11 12 
5 8 12 14 
6 6 13 15 
7 8 14 ALL WAKING HOURS" 


“LENSES SHOULD NEVER BE WORN 24 HOURS A DAY. 


Care must be taken on the initial visit to assure that the patientis 
supplied with a Naturvue® Patient Care Kit and fully 
understands all care and handling instructions for the lenses. As 
with any contact lens, regular recall visits are necessary to 
assure patient health and compliance with instructions. 


IN USE DURABILITY: With normal use and patient care, 
Naturvue® (hefiicon A) Contact Lenses PHP* have been shown 
to be durable for a minimum of one year. 


HOW SUPPLIED — Each lens is supplied sterile in a glass vial 
containing sterile normal saline solution. The glass vial is 
marked with the base curve, dioptric power, diameter, thickness 
and the manufacturing lot number of the lens. 


To assure proper lens care and handling, each Naturvue® 
peat must be supplied with a complete Naturvue® Patient 
are Kit. 


The Naturvue® Patient Care Kit is a package required for lens 
cleaning, disinfecting and storing consisting of the following: 
Naturvue® carrying and Storage Case 

Naturvue® Thermal Unit 

Soaking Solution 

Cleaning Solution 

Pa‘lent instruction Manual 


oy Soft Contact Lens, Inc. 
P.O. Box 1899 
Sarasota, Florida 33578 - 


Naturvue® Milton Roy Soft Contact Lens, Inc. 
“PHP (U.S. Pat.3,721,657) = oo o.. Ses 
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OPHTHALMOLOGIC MEASURE 
IN THE TREATMENT OF 
HERPES SIMPLEX VIRUS KER 


VIRA-A (vidarabine) Ophthalmic Ointment, 3% 

* is not only as effective as IDU in treating Herpes A enter, Cont di 
simplex virus keratitis, but is alsoeffectivein — (vidarabine) Ophthalmic Ointm 
patients resistant or hypersensitive to or -in Herpes simplex virus keratitis. 
intolerant of IDU ae ae i 

* usually well-tolerated locally 


NEW VIRA-A...THERAPEUTIC USEFULNESS... __ 
New VIRA-A, from Parke-Davis, is the product of 10. 

years’ concentrated virus research. VIRA-A is indica 
for the treatment of acute keratoconjunctivitis and - 
recurrent epithelial keratitis due to Herpes simplex vir 


types 1 and 2—whether manifested by dendritic 
_ Or geographic lesions. VI 


is effective against both tr 
i ae > ntment, 3%, is also inc 


Dendritic Keratitis 












Ui ty at the end of treatment 
pared with the IDU group (43.5%). 









- oped toxic or hypersensi 
manifestations toIDU. 

Pe Following topical ocular 

F a administration, onlytrace 
_ amounts of VIRA-A canke 

i” 7 detected in the aqueous EE 

humor—and only if there is 2 OF 

an epithelial defect in 

the cornea. 
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Geographic Keratitis 


... AND PROGNOSIS 
Based on controlled and uncontrolled clinical trials, ae 
an average of seven and nine days of continuous therapy Vi 
was required to achieve corneal re-epithelialization. In 
uncontrolled trials, 101 of 142 subjects (71% re-epithe- 
lialized at the end of three weeks on VIRA-A. Seventy- 
five percent of these subjects had either not healed 
previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

VIRA-A is not effective against RNA virus or 


-effective in 101 subjects 
adenoviral ocular infections. 


“Data on file. Medical Department. Pa 





OPHTHALMIC OINTMENT, 3% 


A PRODUCT OF PARKE-DAVIS VIRUS RESEARCH 





i ; For complete prescribing information, see l 


VIRA-A 


Vidarabine) 


FULL PRESCRIBING INFORMATION 

VIRA-A (vidarabine) Ophthalmic Ointment, 3% 

Description. VIRA-A (vidarabine, adenine arabincsice cr Ara-A) 
is an antiviral drug for topical ophthalmic administration. The 
chemical name is 9-8-D-arabinofuranosyladenire. The 
ophthaimic ointment contains 3% vidarabine in a sterte, inert, 
petrolatum base. 





Clinical Pharmacology. VIRA-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
VIRA-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster. and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, VIRA-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established, 
VIRA-A appears to interfere with the early steps of viral DNA syn- 
thesis. VIRA-A is rapidiy deaminated to arabinosyihypoxarthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses jn vitro 
antiviral activity but this activity is less than that of VIBA-A. 
Because of the low solubility of VIRA-A, trace arsounts of both 
VIRA-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is nermal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of VIRA-A should not be expected to 
occur following ocular administration and swaliewing lacrimal 
secretions. in laboratory animals, VIRA-A is rapidly deaminatsd in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, VIRA-A demonstrated less 
cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
indications and Usage. VIRA-A Ophthalmic Ointment, 3%, is in- 
dicated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
VIRA-A is also effective in superficial keratitis causec by Herpes 
simplex virus which has not responded to topical idcxuridiae or 
when toxic or hypersensitivity reactions to idoxuridine Fave oc- 
curred. The effectiveness of VIRA-A Ophthalmic Ointmant. 3%, 
against stromai keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In sontroBec and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous VIRA-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the ccontmiled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled triais, 101 of 142 subiects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to tcnical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone cr dex- 
amethasone, have been administered concurrently with VIBA-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If VIRA-A Ophthalmic int- 
ment, 3%, is administered concurrently with topical corticcsteroid 
therapy, corticosteroid-induced ocular Side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infaction. 

VIRA-A is not effective against RNA virus or adenoviral ocular 
infections. VIRA-A is also not effective against bacteria; fungal, or 
chlamydial infections of the cornea or nonviral trophic uicers. 
Contraindication. VIRA-A Ophthalmic Ointment, 35, is ccnteain- 
dicated in patients who develop hypersensitivity reactions te it. 


Warnings. Use in Pregnancy: VIRA-A (vidarabine) oarenteraily is 


teratogenic in rats and rabbits. Ten percent VIRA-A ointment ap- 
plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% VIRA-A ointment was ap- 
plied to 2% to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving VIRA-A Ophthalmic 
Ointment, 3%, is remote. The topical ophthalmic dose is smail, and 
the drug relatively insoluble. its ocular penetration is very low* 
However, a safe dose for a human embryo or fetus has not been 
established. Consequently, VIRA-A should be used only when 
clearly indicated. 

It is not known whether VIRA-A is secreted in human milk. Asa 
general rule, nursing should not be undertaken while a patient is 
under treatment because many drugs are excreted in human 
milk. However, breast milk excretior is unlikely because VIRA-A 
is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell fine). 
Thus far, in vivo studies have not been as conclusive, but there is Z 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
ceils. 

it has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a Statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were Statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has deen found in short- and long-term rodent (rat and mouse) 
Studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
VIRA-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that VIRA-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to VIRA-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with VIRA-A Ophthaimic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation :s unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of VIRA-A Ophthaimic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

if there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tiona’ seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-167 7-139) 

VIRA-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. TG 
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Detroit, MI 48232 
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New this year, the Marco III slit lamp provides the optical quality found in all Marco products. 


all of the features required by most practitioners Start vour own fight against inflation. Call 
at a savings of up to $500 or more when com- your nearest distributor today. 
pared with other deluxe models. 
A Hruby lens? It’s standard. Easy-to-reach tilt- The Marco HI 
ing mechanism? Stancard. Focusing fixation is ready for immediate 
light? Standard. The Marco I is everything you d ° 
elivery. 


need in a slit lamp, prec:sion manufactured with 


NER ae 


dana eaa Marna Raulavard/P.O. Box 10157/Jacksonville, Florida 32207 /904-396-4210 
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HOUSTON 


Emphasis and Objectives: 


Course Director: 
Dates: 
Accommodations: 


ST. LOUIS* 


Emphasis and Objectives: 


Course Directors: 
Dates: 
Accommodations: 


CALIFORNIA 


Emphasis and Objectives: 


Course Director: 
Dates: 
- Accommodations: 


MARYLAND 


Emphasis and Objectives: 


Course Directors: 


Dates: 
Accommodations: 








USING ULTRASONIC FRAGMENTATION (USF) |. 


FOUR LOCATIONS 
Twelve Oaks Professional Building 

Acvanced course in Ophthalmic Microsurgery, 
ineludes Ultrasonic Fragmentation (USF) of 
cataracts, vitreous, iris and associated procedures; 
Intraocular Lens Implantation. 

Leuis J. Girard, M.D., F.A.C.S. 

February 17-19; April 14-16 

Centact Louis J. Girard, M.D. (713) 965-0700 


St. <ohn’s Mercy Medical Center 

Develop the basic skills necessary to perform 
cataract extractions and anterior vitrectomy, 
using Ultrasonic Fragmentation (USF). 

Jack Hartstein, M.D. and Richard Oglesby, M.D. 
February 26-27; April 30 - May 1 

Breckenridge Inn 





Hoag Memorial Hospital, N ewport Beach 
Develop the basic skills necessary to perform 
ca-aract extractions and anterior vitrectomy, 
using Ultrasonic Fragmentation (USF). 
Richard P. Kratz, M.D. 

March 19-20 

Mariott Hotel, Newport Beach 


Mercy Hospital, Baltimore 

Develop the basic skills necessary to perform 
cataract extractions and anterior vitrectomy, 
using Ultrasonic Fragmentation (USF). 
Leeds E. Katzen, M.D.: Jay N. Parran, M.D.; 
Deav-d L. Schwartzfarb, M.D. 

Apr] 23-24 

Batimore Hilton 


*AMA approved C.M.E. credit {16 hours) 


PROGRAM 





Zi Oph 





Developing micro-surgical skills, using 
Ulzrasonic Fragmentation (USF) and 
operating microscopes. Emphasis will be 
on laboratory sessions, accompanied by 
facaty lectures and films. 


SEMINAR FEE: $650 l 
(Hotel reservations not included) 


thalmic Surgery Seminars 


155 Clinton Road (P.O. 


3ex 565), Caldwell, New Jersey 07006 


PHONES: Toll Free (800) 632-1152 In New Jersey call (201) 575-8227 l 





| Our System 


-= Goes Farther - By 
Removing Vitreous 













Girard Ultrasonic 
Fragmentor 


and Spartas 
ASAP II 


Intraocular 
Aspirator 


Sparta’s new 
Phacecfragmentation 
System fragments 
cataractous material, 
emulsifies vitreous 
and removes debris at 
the press of a single foot 
pecal. Here is a system with full 
monitoring devices and control features 
that is both portable and reasonably priced. 


Fer more information on our system and for a listing of our 


scheculed regional workshops in phacofragmentation and vitrectomy 
by ultrasound*, please write us or call our toll free number, 800-631 1652. 


*Ref: Louis.J. Girard. M.D. ame Rowland S. Hawkins, M.D.. “Cataract Extraction by Ultrasonic Aspiration. Vitrectomy by Ultrascnic Aspiraton “Transactions of 
the Amercan Academy of Ophthalmology and Otolaryngology. Jan.-Feb.. 1974 


SPARTA INSTRUMENT CORPORATION 


305 FAIRFIELD AVENUE / FAIRFIELD, NEW JERSEY 07006 / TELEPHONE (20% 575-1344 


 Chloroptic keeps 
alot of microbes 
on the run... 


and has quite a track record. 


> | Chloroptic acts against a broad spectrum of 
| +A hy i OCO CCUS gram-positive and gram-negative organisms. 
i 





Its antibacterial activity is broader than that 

ees of polymyxin, neomycin, bacitracin or sulfa. 
; r) | U a In the treatment of superficial ocular bacterial 
Hemop infections due to chloramphenicol-susceptible 
p ; organisms, Chloroptic continues to show dra- 
- matic results. An infected eye may often respond 
; | OCD CLUS within 24 hours. In fact, if you don’t see signs 
p : ofimprovement in 3 days, we suggest you con- 


f (c ERTAIN sider alternate therapy. 


With about 2 million bottles and tubes used, 


WS SPEC l ES) Chloroptic’s effectiveness and safety are a mat- 






a. k ter of record. A record distinguished by a remark- 
LA able absence of serious side effects. And unlike 
ace F A other chloramphenicol solutions, Chloroptic 
o remains stable for 12 months at room tempera- 
t. ture. Thus you are further assured of proper 
F? MECUS potency during the treatment period. 


Prescribe Chloroptic in either solution or 
ointment form. Both are guaranteed stable and 


goela = 
: ichi oe Chior optic 


| | SPECIE) (chloramphenicol) 
A In NNA | | Q Works in 3 days- or change therapy! 
i 
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CHLOROPTIC® (chloramphenicol 0.5%) ophthalmic solution 


Indications: For the treatment of superficial ocular infections involv- 


ing the conjunctiva and/or cornea caused by chloramphenicol- 
susceptible organisms. 


o Contraindications: Contraindicated in patients who are hyper- 
sensitive to chloramphenicol. 


: N Warnings: As with other antibiotics, prolonged use may result in 

rd KLFR g| ELLA overgrowth of non-susceptible organisms. If superinfection occurs, 
E f j or if clinical improvement is not noted within a reasonable period, 

A discontinue use and institute appropriate therapy. Sensitivity reac- 


tions such as stinging, itching, angioneurotic edema, urticaria, 
vesicular and maculopapular dermatitis may also occur in some 


patients. Systemic chloramphenicol has been known to produce 
f | bone marrow hypoplasia, depression or erythropoiesis, and aplastic 
anemia, and visual disturbances. One case of bone marrow hypo- 
plasia has been reported after prolonged (23 months) use of an 


f ( CERTAI N ophthalmic solution. 
iQ CPF IFC) allennaai 
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Retrolental Fibroplas 


John T: Flynn, MD: Guy E. O'Grady, MD; Jose Herre 
Burton J. Kushner, MD; Salvatore Cantoline, ND; William M ; 


e The changes occurring in retrolental 
fibroplasia were studied in 97 premature 
infants with fundus photography and fluo- 
rescein angiography. The macrovascular 
lesion of proliferative retrolental fibro- 
plasia was identified as a functioning 
arteriovenous shunt. The microvascular 
abnormalities were capillary tufts, collat- 
erais, capillary-free zones, and neovas- 
cular membranes. Regression was sig- 
naled by the ingrowth of capillaries from 
the shunt into the avascular retina. Cica- 
trization was characterized by persistence 
of the vascular abnormalities of the proilf- 
erative phase and erganization of the 
avascular retina into a contracting scar. 

(Arch Ophthalmol 95:217-223, 1977) 


Re fibroplasia has not dis- 
appeared as a cause of serious 
ocular disease affecting primarily pre- 
mature infants, although it occurs less 
frequently than in the decades of the 
40s and 50s.‘ We have studied 97 
premature infants with proliferative 
retrolental fibroplasia (Table), em- 
ploying the techniques of fundus 
photography and fluorescein angiog- 
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I. Clinical Observa 





raphy to documert and expa 
observations of both che proliferativ 
and cicatricial phases of the disease. 
MATERIALS ANB METHODS 
Since August 1969, intents belo 
of birth weight were examin 
Premature Intensive Care Center 
son Memorial Hospizal. High-risk int 
more than four pourds Hirth weight, ¥ 
severe respiratory distress syndrom 
other life-threatening iiness of the peri 
natal period for which they received ev : 
eight hour's oxygen, were also examined. 
The techniques of examination employe 
have been fully doserihed elsewhere” 
From August 1969 thraigh May 197 
fants were examined daily to test: 
feasibility of monitering oxygen thera 
by retinal vessel caliber.’ Results of the 
study indicated this could not. be done. 
Since then, babies have been examined 
within one to two weeks of discharge. 
When the condition was diagnosed as 
being retrolental fibropiisia, the extent of 
ihe lesion was est mäted clinically and 
fundus photography aad fluorescein: an- 
giography was perfcrmed at selected sites 
of involvement. Follew-ap on these infants 
continued on a biweekly basis until the 
proliferative phase had ended. in either: 
regression cr cicatrization, and thereafter, 
they were examined every three months 
Infants found free of the disease in the 
hospital were seen at one month and three 
months following discharge. None devel 
oped retrolental fibrop/asia subsequent t 
hospital discharge. — oes 




















Retrolental Fibroplesia—Flynn et al oR 





RESULTS 


= The change associated with retro- 
lental fibroplasia can best be de- 
„scribed under several headings. 


Acquired Mesenchymal 
Arteriovenous Shunt 


On clinical examination of the 
> normal immature retina, there is a 
«subtle blending of translucent, vascu- 
=- larized retina into gray, unvascular- 
_. ized retina. It is all but impossible to 
distinguish the border between the 
__ two. The most striking deviation from 
_ this pattern in retrolental fibroplasia 
is the development of a sharp, observ- 
able border between vascularized and 
-avascular retina (Fig 1, left and right). 
“We believe this is a functioning shunt 
_ comprised. structurally of mesen- 
_chyme within which are primitive 
vascular channels connecting arteries 
_ to veins directly. 
As soon as the haze, which obscures 
Visualization of premature fundi for 
several weeks, clears, this structure, if 
“present, becomes visible. It may be 
discontinuous, can be present tempo- 
rally only, or involve the entire 
_-eircumference of the retina. If not 
= present temporally, it is usually not 
“Seen. elsewhere. Its thickness may 
_vary from just discernable in the far 
periphery in mildest cases to a huge, 
“elevated shelf of tissue beginning 
outside the macula. Often, it extends 
inward in a wedge shape with the 
apex toward the dise (Fig 2). This 
wedge is the “watershed” zone where 
circulation from the upper and lower 
temporal vessels fails to reach the 
tissue between them.* When a cicatri- 
-cial fold forms in an eye at a later 
_stage of the disease, it is often orga- 
-nized about this wedge. 
Beyond the shunt itself, the retina 
As opaque and avascular. Oceasionally, 
one sees a thin zone of relucency just 
beyond the shunt itself, particularly 
when it is in its more florid form. The 
retinal vessels feeding this shunt are 
_ dilated and tortuous arcades™’ and 
_ have a reduced arteriovenous (AV) 
color difference. When the shunt is 
large and of long duration, these 
vascular changes are noted as far 
"posteriorly as the dise. 
<- On. fluorescein angiography, these 
< shunts fill rapidly with dye and leak 
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profusely. No distinct lumen can be - 


ident:fied within the body of the 
shunt. Fluorescein dye stains the 
structure itself but the stain does not 
extert inte either a vascularized or 
avascular retina. 

The cecurrence of this vascular 
shunt constitutes a clear-cut differ- 
ence between normal retinal vascular- 
ization and the process occurring in 
retro-ental fibroplasia. Ordinarily, we 
have never observed large, dilated, 
tortuous arcades of arteries and veins 
with reduced color difference empty- 
ing irto an observable linear structure 
that ‘illed and rapidly leaked fluores- 
cein dye. 


Nicrovascular Abnormalities 


As striking as the shunt itself are 
the three specific microvascular ab- 
normalities that may arise as a result 
of the insult that produced the shunt, 
or as a consequence of the shunt itself. 
The ‘irst is the complete absence of 
retinal capillaries in the region of the 
shunt (Fig 3). More posteriorly, capil- 
lary architecture is abnormal. When 
capillary detail is visible on angiogra- 
phy, peculiar dilatations resembling 
micrcaneurysms and stump-like struc- 
tures are seen (Fig 4). Capillary-free 
zones around both veins and arteries 
are oten prominent (Fig 5). Channels, 
whick appear to originate and termi- 
nate ‘rom the same vessel and may be 
collaterals, are seen in the vascular- 
ized retina posterior to the shunt 
where the capillary bed is absent. 


Neovascularization 


Lying on the retinal surface, poste- 
rior to the main arteriovenous shunt, 
are orange-red, dilated, tortuous vas- 
cular channels’ (Fig 6, left and right). 
These structures, identified by com- 
parisen of angiograms with color 
photographs," always arise from ves- 
sels posterior to the shunt, not from 
the shunt itself. They are found in 
almost every case of retrolental fibro- 
plasia. They fill with the dye but 
appeer to leak fluorescein little, if at 
all, in contrast to the "sea fans” of 
sickle cell retinopathy, which they 
somewhat resemble. Varying in size 
from small saccules to huge structures 
resembling angiomas, they sponta- 
neously disappear as regression takes 


place. Though we have never observed © 
them to bleed, they may be a source of 
vitreous bleeding when it occurs. 


Regression and Cicatrization 


Once established, the abnormal vas- 
cular processes outlined above evolved 
into spontaneous healing or cicatriza- 
tion or, as is usual, a combination of 
both. These two processes, which seem 
antithetical, go on simultaneously in 
different parts of the same retina 
under control of obscure local factors. « 
This variability permits only the 
grossest generalizations regarding 
the fate of an eye with retrolental 
fibroplasia. The more peripheral the 
shunt, the smaller its size and extent 
on the retina, the better the outlook 
for healing with minimal scarring. 
The best method of establishing this is 
by fluorescein angiography where. 
well-delineated, small vascular shunts 
exist at the tips of the arteriole and 
venous feeders with a little thickening 
of the retina. The more posterior the 
shunt, and the larger its size, thick- 
ness, and extent on the retina, the 
poorer the outlook. 

A sequence of changes noted to take 
place in the shunt itself signals the 
likelihood of its regression. On clinical 
examination, the shunt loses its silver 
or gray appearance and becomes sal- 
mon to pink. On fluorescein angiogra- 
phy, definite vascular structures in 
the form of tiny, bud-like regular 
capillaries can be discerned within the 
shunt (Fig 7). This signals regression 
in that area. The pathologie condition 
of these vessels will be discussed in a 
forthcoming article. It is sufficient to 
note here that these changes are the 
earliest we have discerned in an area 
of the retina that will regress. Follow- 
ing capillary budding, vascularization 
takes several forms and leaves signs 
of each. In the mildest, vascularization 
proceeds by ingrowth of these buds, 
each with an arterial and venous 
feeder. A sparse capillary network 
develops around this complex. These 
vessels reach the periphery and can be 
identified as “wishbone” type of AV 
anastomoses on fluorescein angiog- 
raphy (Fig 8). The region of the shunt 
itself is marked by a faint wrinkling 
and whitening of the internal limiting 


membrane (Fig 9). The retina may be 
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Fig 1.—Left, Shelf of tissue between vascular and avascular retina forming shunt Fig 2.—Arteriovenous shunt with wedge- 


between arterial and venous circulation. Right, Fluorescein angiogram of same structure shaped configuration @iuorescein angio- 
one week late~. gram). Apex of wedge 's directed toward 


disc. 





Fig 4.—Typical tufts or microaneurysmal Fig 5.—Capillary-free zone surrounding 
vessel dilatation in capillary circulation both veins and artesies:posterior to shunt 
posterior to shunt (fluorescein angio- (fluorescein angiogram). 


gram). 


Fig 3.—Capillary free zone in region of AV 
shunt (fluorescein angiogram). 





ation just posterior to AV shunt Fig 7.—Capi lary budciag from region of 
previously formed sount tissue in area of 


regression (flucresc3in angiogram). 


Fig 6.—Left, Large extrare inal neovascular prolifer 
(fundus photograph). Right. Fluorescein angiogram of neovascular structure on retinal 


surface. 
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Fig 8.—“Wishbone" type of AV anasto- 
moses typical of late regressed retrolental 
fibroplasia (fluorescein angiogram). 


Infants With Retrolental 
Fibroplasia: 1969-1974 


Weight, gm 
700-800 
801-900 
901-1,000 

1,001-1,100 

-1,101-1,200 


No. of Infants 


completely transparent, yet these 
changes at the very edge of vascular- 
ized retina help distinguish it from 
the normal retina, as described by 
Cogan.'* When only partial vasculari- 
zation takes place, the retina is 
opaque, thinned, and scarred. There 
are large areas completely free of any 
capillaries. The vasculature appears as 
a group of finger-shaped vessels ex- 
tending into the retina, each with an 
arterial or venous feeder closely 
entwined and without any capillary 
network between them (Fig 10). 
Usually changes in the pigment 
epithelium and choriocapillaris can be 
seen in these zones. Even though 
regression has occurred and the retina 
is vascularized, its components have, 


nevertheless, undergone extensive 
damage. 
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Fig 9.—Wnitening and tenting of surface of 
retina in area ef previous AV shunt with 
retinal vessels extending beyond it into 
vascularized periphery, patient aged five 
years. 


Cicatrization is the absence of any 
of the changes of regression noted 
above and the persistence of the major 
arteriovencus shunt with microvas- 
cular anomalies. The first sign that 
cicatrization is likely to occur is the 
failure of the shunt to beeome pink. 
No capillary buds are seen on fluores- 
cein angiography. The vitreous be- 
comes hazy, particularly over the 
shunt and the area of the retina ante- 
rior to the shunt. 

In a sequence that may occur over 
as short a period as a week or may last 
several months, hypoxic retina and 
the shunt lying just posterior to it 
collapse and become the focus around 
which a cicatrix is organized. Vessels, 
retina, pigment epithelium, choriocap- 
illaris, and vitreous are all structures 
that ean be identified as caught up in 
this contracting scar in the temporal 
periphery. Particularly striking are 
the thinning of the nasal retina and 
the migration of its pigment epithe- 
lium, leaving behind an albinotic 
appearance to the nasal fundus and 
forming an eddy of pigment epithe- 
lium about the dise (Fig 11). Several 
attenuated retinal vessels are seen 
doubling back out of the cicatricial 
fold to nourish nasal retina. Fluores- 
cein angiography reveals a circulation 
delay in the nasal circuitry, evidence 
of a time difference in flow between 
the nasal and temporal retina (Fig 12). 
The subsequent changes in the 
scarred retina, such as myopia, ectopia 
of the macula, traction detachments, 





Fig 10.—Finger-like anastomoses with ab- 
sent capillary network in area of scarred 
opaque retina in regressed retrolental 
fibroplasia (fluorescein angiogram). 


glaucoma, ete, have been well docu- 
mented.'* 


COMMENT 


To understand the changes oc- 
curring in retrolental fibroplasia in 
contrast to what occurs normally, one 
must first grasp the elements of 
normal retinal vascularization. As out- 
lined by Ashton, in the normal 
retina, chords and sheets of mesen- 
chymal tissue grow out from the dise 
at about 16 weeks of gestation (Fig 
13). These cells contain PAS-positive 
granules and have a spindle shape. 
They penetrate the nerve fiber layer 
and are the immediate precursors of 
the capillary network that follows 
behind. These capillaries are endothe- 
lial-lined, contain blood, and have a 
“chicken-wire” polygonal organiza- 
tion. This suits them ideally for 
remodeling into arterial and venous 
vessels, which develop out of this 
capillary meshwork. This process con- 
tinues until the retina is vascularized 
to the ora temporally as well as 
nasally. 

In retrolental fibroplasia, the pic- 
ture is altered (Fig 14). The experi- 
mental work of Ashton et al" and 
Patz'** in animals has shown a toxic 
effect of high levels of oxygen on a 
specific susceptible tissue, capillary 
endothelium. To explain our observa- 
tions, we hypothesize a similar process 
occurring in retrolental fibroplasia. 
Toxic levels of oxygen obliterate 
newly formed capillaries, particularly 
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Fig 11.—Fundus photography of progressive formation of cicatricial fold about disc over 21-wee& period Tap left, eight 
weeks. Top center, 12 weeks. Top right, 14 weeks. Bottom left, 23 weeks. Bottom center, 29 weeks. Botton right, Artist's 
corception of events occurring in contraction of temporal retina, opacification of overlying vitreous, persistence of shunt, 
traction on already vascularized retina leading to formation of cicatricial fold. 


in the region just posterior to the 
advancing border of mesenchyme. 
The mesenchyme itself and already 
formed arterioles and venules are 
probably relatively impervious to this 
oxygen effect and survive. The mes- 
enchyme, however, ceases to migrate 
and piles up as a shelf of tissue. 
Arteries and veins empty into it by a 
few remaining capillary bridges to 
begin the formation of the shunt. The 
shunt itself forms a sponge-like mass 
with an irregular pattern of canaliza- 
tion, probably resembling in ap- 
pearance a hepatic sinusoid. Obvious- 
ly, blood and fluorescein are flowing 
through the structure, yet the endo- 
thelium is either immature or incom- 
petent, hence its leakage of dye. 
Because of the devastating effect of 
oxygen on capillary endothelium, im- 
portant portions of the capillary bed 
of the retina may be obliterated. The 
formation of a major shunt from 
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artery to vein via mesenchyme, cou- 
pled with the loss of cross sectional 
area and resistance of the missing 
capillary bed reduces the pressure and 
velocity drop that usually occurs 
across the capillary bed (Fig 15). The 
shunt, as a consequence, may be of a 
high-flow type and this may, in part, 
explain the tortuosity and dilatation 
of its feeder vessels. 

In a very immature retina with the 
vasculature barely developed outside 
the posterior pole, one finds, usually, a 
large shunt with primitive retinal 
capillary development and generally, 
a poorer prognosis. The reverse is true 
with a smaller, more peripheral shunt 
accompanied by a well-formed capil- 
lary bed surviving behind the imme- 
diate area of the shunt. One might 
speculate that perieytes have, by this 
time, enveloped these capillaries and 
protected them. 

Two other microvascular changes 





Fig 12.—De ayed venous flow on nasal 
side of disc in cicatricial retrolental fibro- 
plasia. Fluoresceir angiogram in AV 
phase. 
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Norma! 


















PERSISTENT 
SHUNT 







CICATRIZATION 


Fig 13.—Diagrammatic pathways leading to vascular development or abnormal vascular 
development with cicatrization or regression in retrclental tibroplasia. 


“Fig: 14.—Summary diagram of vascular changes and their lecalization seen in acute 
proliferative retrolental fibroplasia. 


MICROVASCUBAR 
ABNORMALITIES 






TISSUE 
FACTORS 





occur accompanying. the shunt: First 


is the tufting and dilatation seen in 
the surviving capillary bed between 
arteries and veins. Either they are 
capillary microaneurysms or rem- 
nants of obliterated capillaries like 


those seen in experimental venous’ 


occlusion.**** Second, in the region 
just behind the vascularized shunt 
where capillary obliteration is always 
maximal, collateral channels form to 
bridge artery to artery, vein to vein, 
and artery to vein. They, too, probably 
arise from remnants of the capillary 
meshwork. 

It is well to remember that neovas- 








cular growths on the surface of the. 


_ retina are, in fact, shunts, usually but 


not always smaller than the major 
mesenchymal shunt. The reason for 
their development is not apparent, yet 
they are almost always found in this 
characteristic location. It may be that 
they are a direct consequence of the 
altered pressure-flow relationship. or 
develop as.a response to local tissue 
substances similar to the tumor 
angiogenic factor recently isolated 
from tumors.” 

For reasons as yet unclear, and 
obviously far removed in time from 
the initial insult, the mesoderm form- 
ing the shunt will in some eyes begin 
once again to differentiate into capil- 
laries and lead to a different but, 
nevertheless, near normal type. of 
retinal vascularization, which por- 
tends regression and healing (Fig 13). 
Suffice it to say that the mesenchymal 
shunt closes or becomes nonfunctional 
leaving only a faint wrinkling of the 
internal limiting membrane of- the 
retina as it dissolves; microaneurysms 
and collaterals disappear even on fluo- 


Fig 15.—Shunt dynamics leading to dilata- 
tion, tortuosity, and microvascular abnor- 
malities in retrolental fibroplasia. 


su 





Ji 


“COUATERAIS == 









MICROVASCULAR 
ABNORMALITIES 






Retrolental: Fibroplasia—Flynn et al > 








rescein angiography and the retina 

_ itself becoræs transparent. Once the 
eye emba?ke on this course, an orderly 

-« sequence cf events seems to take 
: place, resuling in the disappearance 
<< of that whie was pathologic and the 
+ appearance #? a more normal tissue in 
its place. Fer the eye that does not 
share this fate, the persistence within 
it.of the changes noted at the earliest 
phase of the disease seems to 
accompany itto its demise. These 
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changes, while necessary, are not 
sufficient cause for the changes that 
the eye undergoes in a period of weeks 
to months, resulting in cicatrization. 
The sudden shrinkage of the hypoxic 
retina as the focus of the cicatricial 
scar, the involvement of the full thick- 
ness of the retina itself, the ander- 
lying choriocapillaris, and opacifica- 
tion of the overlying vitreous: would 
lead one to speculate again in the 
direction of local tissue factors being 
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The Prevalence of HLA-B12 and HLA-B7 
Antigens in Primary Open-Angle Glaucoma - 


Dong H. Shin, MD, PhD; Bernard Becker, MD; Stephen R. Waltman, MD; Paal F. Palmberg, MD, PhD; C. Elliott Bell, Jr, MD 


© HLA-B12 antigen was found in 50% 
and HLA-B7 was present in 49% of 
patients with primary open-angle glau- 
coma. Either one of the antigens B12 or 
B7 was noted in 88% of such glaucoma 

patients. The prevalences of B12, B7, or of 
-either antigen were much greater in 

patients: with primary open-angle glau- 
coma than in the general population or in 
_ patients with normal intraocular pressure. 
-The prevalences in patients with ocular 
hypertension (IOP > 20 mm Hg) were 
intermediate between the ocular normo- 
_tensives and the patients with primary 
- open-angle glaucoma. The close associa- 
-tion between HLA-B12 and HLA-B7 and 
-primary open-angle glaucoma suggested 
: immunologic components of the disease 

“and possible convenient genetic mark- 
“ers. 

{Arch Ophthalmoi 95:224-225, 1977) 








“Tmpressive correlations between 
HLA antigens and a number of 
diseases have been reported.’ Inter- 
estim HLA antigens in humans was 
originally stimulated by the observa- 
tion in mice that the gene that deter- 
mines immune response to virus- 
induced leukemogenesis was closely 
_ linked to the genes that determine the 
-major transplantation antigen com- 
“plex 
+The observation of y-globulin and 
plasma cells in the trabecular. mesh- 
work of eyes of patients with primary 








Accepted for publication: Aug 3, 1976. 

o From the Glaucoma Center, Department. of 
Ophthalmology, and Department of Pathology, 
“Washington University School of Medicine, St 
`< Louis. 
> Reprint. requests to Department of Ophthal- 
“mology, Washington University, 660 S Euclid 

“Ave, St Louis, MO 63110 (Dr Becker). 


-224 Arch Ophthalmol—Vol 95, Feb.1977 | 


open-angle glaucoma (POAG).’* sug- 
gested the possibility that POAG, a 
hereditary disease, might have an 
immunologie component. Our prelimi- 
nary study of histocompatibility an- 
tigens in petients with POAG demon- 
strated an inereased prevalence of 
HLA-B12 antigen.’ Henley and co- 
workers failed to confirm these obser- 
vations. Therefore, we have carried 
out a more extensive study of the 
preva.ence of histocompatibility an- 
tigens in patients with POAG, in 
patients with ocular hypertension 
(witheut glaucomatous damage), in 
individuals with normal intraocular 
pressare, and in subjects from the 
general population. 


MATERIAL AND METHODS 


Forty-six (40 white and six black) 
hospital employees represented the gener- 
al population. The 40 white ocular normo- 
tensives (IGP < 20 mm Hg), the 40 (30 
white and 19 black) ocular hypertensives 
(IOP > 20 rm Hg but no visual field loss), 
and the 80 (20 white and 40 black) patients 
with POAG (with visual field loss) were 
selected randomly from the patient popula- 
tion at the Glaucoma Center of Washing- 
ton Universaty. For histocompatibility an- 
tigen testing, 10 ml of blood was obtained 
from each subject in a test tube containing 
0.1 m of heparin sodium solution (1,000 
units per m.). The technician performing 
the histocon: patibility antigen typing had 
no clinical information on the subjects. The 
histocompat bility antigen typing was per- 
formed by lymphocyte microcytotoxicity 
technique” © as described in the National 
Institates of Health manual. A total of 83 
HLA typing sera were employed to define 
10. diferent A-locus antigen specificities 


and 15 different B-locus antigen specifici- 
ties. Serum samples used had been checked 
against samples available from National 
Institutes of Health through the St Louis 
Red Cross Blood Bank. 


RESULTS 


The Table presents the frequencies 
of different A-locus and B-locus anti- 
gen specificities in the 46 hospital 
employees, the 40 patients with nor- 
mal IOP, the 40 ocular hypertensives, 
and 40 each of black and white 
patients with POAG. It is apparent 
that HLA-B12 and HLA-B7 antigens 
are each more prevalent in both black 
and white patients with POAG thanin 


the general population, in ocular... 


normotensives or in ocular hyperten- 
sives. In addition, a x analysis reveals 
that the prevalence of either B12 or B7 
is much greater in both black and . 


white patients with POAG (88%) than’ = > 


in the general population . (80%) » 
(P < .0005) or in individuals with 
normal IOP (33%) (P< .0005). Inter- 
estingly, the frequency of either B12 
of B7 in the ocular hypertensive group 
(45%) falls between the prevalences 
for ocular normotensives and patients 
with primary open-angle glaucoma. 

In separate studies, it has been 
documented that. the frequencies of 
HLA-B12 and HLA-B7 differ very 
little between black and white sub- 
jects in the United States.“ 


COMMENT 


The results presented in this article 
clearly establish. a close association 
between HLA-B12 and HLA-B7 an- 
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Frequencies of A-locus and B-locus Antigen Specifisities 


General © Ocular 


No. = 46 No. = 40 


Ocular 
Population Normotensives Hypertensives 8 w 
No. = 40 


POAG POAG POAG 
Baw 


No.=40 #0. = 40 No. = 80 


tae 
B7 or B12 


fy? = 9.347, F< 
normotensives. y = 
sives. 


fyf = 17.811, P << .0005 as compared to general population. x? = 





D305 as compared to general population. xê = 9.734, P < .005 as compared to 
43.791, P < :€05 as compared to ocular normotensives and ocular hyperten- 


12.329, P << .0005 as 


compared to the normotensives, x? = 15.778, P < .0005 as compared to normotensives and ocular 


hypertensives. 


ty? = 36.389, 9 << .0005 as. ‘Gompared to general population. y’ 


= 36289, P << .0005 as 


compared to nownoteasives. y? = 42.180, P << .0005 as compared to norraotensives and ocular 


hypertensives. 


.. tigens and che hereditary disease 
os POAG. The la of this association 
is not clear. The B12 and B7 antigens 
maybe factors that predispose certain 
dividuals to the develi 
‘The association may represent 
ze disequilibrium between the 
genes for BI and B7 antigens and 
-other genes taatedetermine the devel- 
= opment of PGAG. It is possible that in 
patients with elevated IOP. the B12 
and B7 antigens may prove to be 
convenient genetic markers for the 
disease. 

Besides IOP, other important dif- 
ferences between patients with POAG 
and normal sabjects center about the 
increased responsiveness to cortico- 















phithalmal—Vol 95, Feb 1977 


steroids of the glaucomatous individ- 
ual. In topical corticosteroid testing, 
using 0.1% dexamethasone four times 
daily for six weeks, 85% to 90% of 
patients with POAG show marked 
elevation of IOP (> 31 mm Hg), while 
only 5% to 6% of the general popula- 
tion demonstrate sach a rise in pres- 
sure. This increased responsiveness 
to glucocorticosteroids in patients 
with primary open-angle glaucoma is 
also observed in dexamethasone sup- 
pression of plasma cortisol in vivo,'* 
and in prednisolcne inhibition of 
lymphocyte transformation in vitro.” 
The relationship ef this increased 
corticosteroid response and the HLA- 
B12 and HLA-B7 artigens in patients 


with POAG needs further study. A 
more detaied analysis is underway of 
the progrostic importance of the 
presence of HLA-Ei2-or- HLA-B7 
antigens and of ecrtieosteroid respon 

siveness in patients with ocular hyper- 
tension. oy 


This investigation was sepported in pai by. 
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The Importance of Dise Hemorrhage 


in the Prognosis 


of Chronic Open Angle Glaucoma 


‘Stephen M. Drance, MD; Meg Fairclough; David M. Butler. MD; Michael S. Kottler, MD 


<e The progression of field damage of 48 
-eyes with chronic simple glaucoma and a 
‘Splinter hemorrhage. on the disc was 
“compared with that of 48 chronic simple 
“glaucoma eyes without hemorrhage. The 
incidence of visual field progression was 


~~ substantially higher ameng those with a 


= hemorrhage. Similar visual field progres- 
sion was substantially higher in 29 eyes 
with elevated intraocular pressure and a 


-disc hemorrhage when compared with 29 


ocular. hypertensive patients with no 
hemorrhage. The prognostic importance 
ola dise hemorrhage is discussed. 
{Arch Ophthalmol 95:226-228, 1977) 
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T 1970 we first noticed the presence 
of a splinter hemorrhage on the 
optic nerve head associated with the 
development of a fresh nerve fiber 
bundie defect in a patient with chronic 
simple glaucoma.’ Hemorrhages were 
subsequently suspected to oceur as a 
sign of acate ischemic optic neurop- 
athy associated with chronic open 
angle glaucoma* and were also asso- 
ciated with the development of fresh 
field defects or the enlargement of 
existing visual field defects in pa- 
tients with established glaucoma or 
with elevated intraocular pressure 
alone.’ Since that time small, linear, 
sector-shaped hemorrhages of the 
optic nerve were shown to be preva- 
lent in patients with low tension glau- 
coma.’ In a recent study comparing 
the medical and laboratory findings of 
60 patients with elevated intraocular 
pressure and a splinter hemorrhage on 
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the optic nerve with 102 patients with 
elevated intraocular pressure but 
without dise hemorrhage, we found 
that systemic hypertension was the 
only abnormality to oceur statistically 
significantly more frequently in the 
group with disc hemorrhage.’ Linear 
hemorrhage on the dise suggests 
microinfarction of the anterior optic 
nerve and the present study was 
therefore carried out in order to ascer- 
tain the prognostic importance the 
presence of a hemorrhage might have 
for progression of the glaucomatous 
process. 


METHODS AND MATERIALS 


Dise photographs of- close” to 1,000 
patients with glaucoma or-elevated intra- 
ocular pressure were examined fer the 
presence of a hemorrhage. Sixty patients 
having one or both optic nerve heads with a 
linear hemorrhage. who had. sufficient 
ocular and medicaléevaluation and an 
adequate length of follow-up to be useful 
for study were found. Another 17 patients 
in whom a-disc hemorrhage was noted, and 
drawn on the patient’s chart, wére added: 
The date of the dise hemorrhage was estab- 
lished from -the photographs or records. 
The period of follow-up to the most recent 
visual field evaluation was determined. If 
hemorrhages were noted:in both eyes, only 
one eye was randomly selected for study. 
For each eye with:a hemorrhage to be 
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Jo Table 4.—Vieual Field Progression in Glaucoma Patients With and Without Disc 
: Hemorrhage 


Field 


Progression 





With. disc ‘hemorrhage 34 





Without dist hemorrhage 16 









3 Tabie 2.—Visual Field Oscurrence and Progression in Ocular Hypertensive 
Patients “ith and Without Disc Hemorrhage 







Field 





With disc hemorrhage 


Progression 








= Without disc hemorrhage 


died a contrsl patient with a similar 
visual field was selected. Only one eye of 
‘the control petieat was studied. The length 
-o follow-up ef the control eye was cut off 
-to egual thatof cheeye that exhibited the 
hemorrhage. All-visual fields of eyes with 

_ hemorrhage ant control eyes were then 
studied in random arder and tte presence 

of. progressi as well as the dates of 
progression wese noted. Ony definite 
visual field charges were called. progres- 
sion. Seotomata thus had to @nlarge by 
mere than 3° i widih or becom denser by 
mere than half alogamiton prë ile perime- 

`- try. Progression ‘had to be repreducible on 

` subsequent field examinations aid as most 
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of these patients had numerous visual field 
examinations over long periods of time, a 
general trend could be easily established. 
There were 48 patients who had chronic 
simple glaucoma with visual field defects 
at the time of the hemorrhage and 29 in 
whom no visual field defect was present at 
the time of the hemorrhage and who there- 
fore demonstrated elevated intraocular 
pressure alone (intraocular pressure 221 
mm Hg). Of the 96 glaucoma eyes, with and 
without hemorrhage, there were 74 who 
had at least eight intraocular pressure 
recordings throughout the period of obser- 
vation. Intraocular pressure levels were 
compared in the groups with and without 


Fig 1.—Age distribution of glaucoma patients: with and without 


Fig 2.—Age distribution of patients with elevated intraocular i 
pressure with and without disc hemorrhage. : 


TUN, O.H. WITH REMORFHAGE n= 28 
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progression of their visus field defect 
Forty-three of the & patients. 
elevated intréocglar pressure only. hadat 
least eight pressure readings. during the 
period of study and were ‘similarly. 
compared. r 
A marginal x’ test was ased-to compare : 
the incidence’ of. fielc, pregression in, the” 
chronic simpie glaucoma eyes with - dise 
hemorrhage with their matched: controls.” 
The occurrenze of fek defects in the 
patients with elevated intraocular pressure 
along but with a disc hemorrhaye-and their 
controls were similarly ewmpared. : 


< RESULTS = 
Group 1: Chronic Simple Glaucoma 


The median age of the group with. 
hemorrhage was 72 years, while in the. 
group without hemor? 
dian age wes 73 years. The 
tion of their ages was similar (Fig 1). - 
The mean ¿ntraocalar pressures of 
those who progressed. svere not-sub- 
stantially different. from those who 
did not progress. Of the 48 eyes witha 
hemorrhage. 34 showed progressive ; 
visual field change and 14 showed no” 
progression. In the 48 chronic simple 
glaucoma patients without hemor- 
rhage on their optic nerve heads, 16 
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had progressive visual field change 


and 32 did not progress (Table 1). This 
difference. is statistically. significant 
_at the 0.5% level of confidence by x? 
analysis. In the 40 patients with a dise 

hemorrhage who had eight or more 
intraocular pressure readings, the 
mean intraocular pressure was 20.1 

mm Hg (+ 10.6), while in the 34 who 
did not show a hemorrhage the mean 

intraocular pressure was 20 mm Hg 
© (#2.7). 


Group 2: 
Elevated Intraocular Pressure 


The median age of the group with 
hemorrhage was 74 years, while the 
median of the group without hemor- 
Thage was 70 years. The frequency 
distribution of the ages was not too 
dissimilar (Fig 2). Of the 29 eyes with 
elevated intraocular pressure and a 
disc hemorrhage, 10 developed a visual 
field defect, while the remaining 19 

did not, whereas in the 29 eyes with 
elevated intraocular pressure but 
without a dise hemorrhage, only 1 
developed a visual field defect during 

_ the same period of follow-up (Table 2). 

The marginal x? showed this differ- 
ence to be statistically significant at 


1..Drance SM, Begg IS: Sector hemorrhage—a 
‘Probable acute dise change in chronic simple 
glaucoma. Can J Ophthalmol 5:137-141, 1970. 
2. Begg IS, Drance SM, Sweeney VP: Hae- 
morrhage on the disc—a sign of acute ischaemic 
-optic neuropathy in chronie simple. glaucoma. 
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the 0:5%devel of confidence. The mean 
intraocular pressure of those with a 
hemerrhage was 20.4 mm Hg (+3.7), 
while the mean of those without 
hemerrhage was 22 mm Hg (+3.2) 
(P > 05. 


COMMENT 


The present study shows that 
patientswith chronic open angle glau- 


coma in w1iom a hemorrhage is noted 


on the aptic nerve head have a 
substantially greater incidence of 
progression of the visual fields than 
glaucoma patients in whom no dise 
hemerrhage is noted. Patients with 
elevated intraocular pressure but with 
normal visual fields at the time of the 
disc hemo-rhage more frequently de- 
veloped visual field defects of the 
glaucomatous type than did those 
without.a dise hemorrhage. 

A dise hemorrhage suggests a 
microin/arctien and it was suspected 
therefore that its presence should be 
an unfavorable prognostic event. The 
present study confirms this. In those 
patients without an observed dise 
hemorrhage during the period of 
follow-up, in whom progression of 
visual field defects occurred, a hemor- 
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rhage may have occurred but was not. 
seen between the visits. It must be. 


noted, however, that nearly one-third 
of those glaucoma patients who had a 
dise hemorrhage showed no progres- 
sion of their glaucomatous visual field 
defect, and nearly two-thirds of those 
with elevated intraocular pressure 
alone who showed a hemorrhage on 
the disc did not develop a visual field 
defect during the period of observa- 
tion. The age and intraocular pressure, 
of the two groups with a hemorrhage 
and without hemorrhage were not 


substantially different during the: 


peried of observation. 

The present study suggests that the 
presence of a hemorrhage on the optic 
nerve head in patients with chronic 
simple glaucoma and in glaucoma 
suspects, showing only elevated in- 
traocular pressure, indicates an in- 


creased chance of. progression or . 


development of visual field damage. < 
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Vitreous Surgery 


a XIV. Complications From Sclerotomy 


in & Consecutive Cases 


Yvon M. Tard2t MD; Charles L. Schepens, MD; Felipe I. Tolentino, MD 










© All patients were examin2d preopera- 
tively and -pestoperatively by indirect 
ophthaimoscepy and biomicroscopy with 
reci Sans. The average follow-up 

s. Our technique of scle- 
n incision parallel to 


je during the proce- 
erative. complications 
dy laceration (1%) 
) and vitreous base 
the wound. The postoper- 
ons consisted of retina 
“he wound. (4%), vitreous 
tract left by tae instrument (6%), neo- 
vascular ‘ingecavth (6%), and external 
ymptoms frem the Dacron: (32%) or 
glycolic: amd (5%) suture, The rate of 
mplications s considered low for such 
© high-risk surgery. 
(Arch Ophthalmol 95:229- 






























234, 1977) 


ae Ts increased interest in vitreous 
8 oo de surgery during the last 15 years 
-is reflected ip the number of newly 
developed struments and tech- 
niques. These instruments include 
vitreous scissërs, underwater diather- 
my, and vitrectomy “apparatus. 
‘Thanks te -hem, it has become 
possible te eet vitreous membranes, 
avoid ave bleeding, and to remove 
À d virepus through a small inci- 
sion in the pers plana ciliaris. 

= article reviews gonsecutive 
eases of vitreous operations per- 
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formed through a pars plana sclerot- 
omy. This surgical technique will be 
described as well as the intraoperative 
and postoperative complications ob- 
served. 


MATERIALS AND METHODS 


Eighty-two eyes had 89 consecutive 
intravitreous surgical procedures, which 
were performed between July 1973 and 
May 1975. 

Four types of closed vitreous surgery 
were included in the study: (1) closed 
vitrectomy with a Banko-Tolentino nib- 
bler; (2) endodiathermy with an under- 
water diathermy electrode; (3) cutting of 
vitreous membranes with the vitreous scis- 
sors; and (4) intravitreous injection of 
hyaluronic acid with a 25-gauge needle 
(Table 1). 

Prior to operation, a large fundus 
drawing was made for each patient, using 
an indirect ophthalmoscope and scleral 
depressor. A detailed vitreous examination 
was done with a slit lamp and a three- 
mirror lens. When the fundus was not 
visible, electroretinography (ERG), visual- 
ly evoked response measurement (VER), 
and A- and B-scan ultrasonography were 
performed. Each patient had at least one 
postoperative examination, which was 
done after two months. The longest follow- 
up period was 26 months and the average 
was eight months. The external aspect of 
the sclerotomy was examined with the 
biomicroscope and the internal aspect with 
the indirect ophthalmoscope, using gentle 
scleral depression. Following this, a vit- 
reous examination was performed with the 
biomicroscope and a three-mirror lens. 

Since this study was limited to a review 
of complications from the sclerotomy site, 
good visibility of the vitreous cavity was 
mandatory to obtain accurate data. In five 
eases the entry site could not be seen 
during the postoperative period. One 
patient died of myocardial infarction two 
weeks postoperatively. Thus, analysis of 
the postoperative sclerotomy complications 
included 83 procedures, whereas the intra- 









operative complications were reviewed in.” 
89 procedures. nie 


OPERATIVE TECHNIQUES 


A sclerotoray paralel te the limbus was 
made over the pars plana ciliaris in all 
cases except four, wEere the incision w 
done radially. The ength of the uvea 
incision was 2.5 zimes the diameter of the _ 
surgical instrument. Thes, it was 2.0 mm. 
for procedures using the vitreous scissors 
and the underwater diathermy electrode, - 
and 3.5 mm or the Banke-Tolentino vit- 
reous nibbler with fiberaptics (Table 2). 

The rules used in selecting the meridian” 
of the sclerotomy were a8 follows: (1) The- 
sclerotomy was located so that the long: 
axis of the vizreaus pathdlogic site was at a 
right angle to the axis of the. surgical. 
instrument. (2) The: meridian swith the 
fewest opacities: and membranes was the. 
preferred site. (3 The long posterior ciliary 
artery and nerve were avoided. (4). Allew- 
ances were made for the. individual 
patient’s facial characteristics such as a 
prominent nese or a deeply set globe. — 

Once the meridian was chosen, a T- 
shaped incision was "nade in the conjunc 
tiva 4 mm fram the lambs, and the Teron 
capsule was carefully dissected. Episcleral -~ 
vessels were caucerized with weak diather- 
my over the area where the sclerotomy was 
to be made. © ae ee 

The pars plana was then | 








alized with a 
strong fibersptic transilluminator, posi-” 
tioned at the imdus eppesite the site of the. 
sclerotomy. The pigrrented shadows of the 
ciliary body and ora serrata were usually: na 
well visible and a weak diathermy mark `: 
was placed or the sclera between these two... 
landmarks (Fig 1). The sclerotomy was. a 
made over the ciathermy mark, usually 5. 
mm from the limbus. In this series of cases, 

68 sclerotomies were doae temporally and 

21 nasally. Temporaily,.the average dis- 

tance was 5.2mm from the limbus; nasally, 

it was 4.9 mum. The greatest distance on™: 

either side was 6.0 mm and the shortest 

45 mm. alee 
An incision paralla} te the limbus was. 

made through the sclera with a scarifica- a 
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~The uvea was then treated with diathermy 
at a low setting and with long duration. A’ 
40 Dacron mattress suture, tied posteri- 
< orly, was placed on the lips of the sclerot- 
omy (Fig: 2). Then the uvea. was incised 
with a sharp Graefe knife or a Wheeler 
< knife. When inserting the vitreous instru- 
-, ment through the incision, the surgeon had 
to maintain visual control of the instru- 
ment’s tip through the pupil. An assistant 
-tied the scleral suture with a temporary 
“slip knot. 

< At the end of the operation, the instru- 
ment.was removed and the assistant pulled 
the.ends of the suture, so that there was 
minimal leakage of vitreous. Before closing 
-ithe surgical wound, the 4-0 Dacron suture 
was usually replaced with an absorbable 
4-0 polyglycolic acid suture. 


|... Closed vitrectomy alone” 
Underwater diathermy 
1 Cutting of vitreous 
op membranes 
= ‘Closed vitrectomy* and 
:- ‘underwater diathermy 
Closed vitrectomy* and 
: cutting of vitreous 
membranes 
Underwater diathermy 
and-cutting 
of vitreous membranes 
Closed vitrectomy,* 
underwater diathermy, 
and cutting of 
vitreous. membranes 


*Total number of closed vitrectomies: 74. 


Type. of Complication 


: Ciliary body laceration Vitreous nibbler 





Retinal tears Vitreous nibbler 


Vitreous nibbler 


Vitreous nibbler 
Vitreous nibbler 


Vitreous nibbler 


electrode and 


Vitreous nibbler 


*MPR indicates massive preretinal retraction. 
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“tor, and the uvea was exposed (Table D 


Table 1.—Types of Operation 


; : Procedures No. % 





Hyaluronic acid injection 2 2 
‘Total number of procedures 83 100 


Instrument Used 


















Underwater diathermy 


vitreous nibbler 









FINDINGS pi 

intraoperative Complications 
Ciliary Body Laceration.—A lacera- 
tion of the ciliary body may be caused 
either by a sclerotomy that. is. too 
anterior or by tearing a ciliary process 
with the fiberoptic attachment on the 
vitreous nibbler (Fig 3). This compli- 
eation arose once (Table 3), causing 
hemerrhage that was stepped within a 
few minutes by raising the intraoc- 
ular pressure through the controls of 
the automated console of the Banko- 
Tolentino machine. Postoperatively, it 
was noted that the sclerotomy was 
located toe anteriorly. 

Retinal Breaks.-A much more seri- 
ous complication was the creation of a 
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5 7 
5 6 
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Table 3.—intraoperative Complications 


Location 
Anterior to meridian 
of sclerotomy 
At ora, posterior to 

sclerotomy 
Al ora, 90° away 
from scierotomy _ 
Between ora and 
equator, 30° away 
from scierotomy 
Equator, 180° away 

trom sclerotomy 











Amyloidosis 





new- vessels 






detachment 






Equator, 180° away 
trom scierotomy 





Between ora and 
equator posterior 
to sclerotomy 
Between ora and 

equator posterior 
to sclerotomy 






hemorrhage 








Preoperative Diagnosis 
Diabetic vitreous hemorrhage 


Total retinal detachment 
with giant tear and MPR* 





Traumatic retinal detachment 
with vitreous membranes and 


Traumatic vitreous hemorrhage 
with traction retinal 


Vitreous membranes in corneal 
wound with macular pucker 
{after cataract extraction) 
Diabetic retinopathy: with: 
traction retinal detachment 
and vitreous hemorrhage 
Proliferative diabetic 
retinopathy with vitreous 





retinal break with the surgical instru- 


ment (Fig 4). Breaks were either a 
dialysis, a hole created by nibbling 
retinal tissue, or a tear formed by 
pulling on a vitreous membrane. 

Seven iatrogenic retinal breaks 
were observed (8%). Two were dial- 
yses, two were equatorial, and three 
were located between the ora serrata 
and the equator (Table 3). Three of the 
seven breaks were in the meridian of 
the selerotomy. All cases had closed 
vitrectomy and one case had undere 
water diathermy in addition. Only in 
one case could the retina be. reat- 
tached (Table 3). 

Vitreous Incarceration. Incarcera- 
tion of vitreous in the scleral wound 
was noted, but the prevalence of this 
complication could not be recorded 
because of the difficulty in diagnosing 
it. However, its occurrence is thought 
to be frequent. Vitreous gel becomes 
incarcerated when removing the sur- 
gical instrument, especially if the IOP 
is elevated at that time. 


Postoperative Complications 


Dragging of the Retina.—The retina 
was found to be dragged into the 





Table 2.—Length of the 
Sclerotomy 


Vitreous scissors 2.0mm 
Underwater diathermy 2.0 mm 


Vitreous nibbier 
Without fideroptics 2.5 mm 


With fiberoptics 3.5 mm 
















Comments : 
No further problem 











Could not be repaired 














2 scleral buckles 
failed 


Couid net be repaired 
























Could not be repaired 













Retina all attached 
with scleral buckle 










Postoperative glaucoma 
early phthisis bulbi - 














Operable but patient 
declined further 
: : surgery 
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Fig 2.—Sclerotomy is made circumferentially. Diathermy is 
applied on uvea with low intensity and ong duration. A 4-0 
Dacron mattress suture is placed on lips cf sclerotomy and tied 
posteriorly. 





Fig 1.—With transillumination. posterior edge of ciliary body and 
ora serrata are recognized by pigmented shadows at sclerotomy 
site. Weak diathermy mark is applied in middle of pars plana. Inset 
shows how cenjunctiva is opened to allow excellent exposure. 


Fig 3.—Relatienship between ora serrata, pars plana, ciliary body, 
lens, and surgical instrument Fiberoptic attachment on vitreous 
nibbler catches ciliary process because sclerotomy is placed too 
anteriorly. 
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Fig 4.—Radially oriented sclerotomy was done to perform closed 
vitrectomy in eye with giant retinal break secondary to vitreous 
abnormality; an iatrogenic dialysis was created in the 1 o'clock 


Fig 5.—Case where closed vitrectomy was combined with scleral 
buckle. Good visibility of periphery allowed detection of incarcer- 
ation of vitreous base. 


meridian. 


sclerotomy wound in three cases 
(3.6%). Actually, this complication 
occurred twice in the same eye, follow- 
ing two separate procedures, through 
separate sclerotomies (Table 4). Sub- 
sequently, this patient was success- 
fully treated with a high scleral 
buckle. The other retinal incarceration 
resulted in a total rhegmatogenous 
retinal detachment that could not be 
repaired due to massive preretinal 
retraction (Fig 6). 

Avascular Ingrowth.—In five cases 
(6%), newly formed tissue grew along 
the tract made in the vitreous gel by 
the surgical instrument. However, 
there was no neovascular ingrowth 
(Table 4 and Fig 7). This new growth 
proved to be benign over the period of 
observation. 

Vascular Ingrowth.—The most seri- 
ous long-term complication was fi- 
brovascular ingrowth, arising from 
the wound and running toward the 
middle of the vitreous cavity. It was 
observed in five cases (6%). This 
complication is reported elsewhere in 
this issue (see p 235). 

Complications From Suture Materi- 
al.—The mattress suture used to close 
the sclerotomy was either 4-0 Dacron 
or 4-0 polyglycolic acid. In the last 30 
cases, 7-0 polyglycolic acid was used to 
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replace the 40 Dacron at the end of 
the procedure, when the sclera was 
healthy. 

In 58 cases, 4-0 Dacron material was 
used. No infeetion of the suture mate- 
rial was noted, but 16 sutures (24%) 
had to be removed because of extru- 
sion through the conjunctiva. In addi- 
tion, six patients (8%) complained of 
continuing imritation at the time of 
the last examination and may require 
removal of the suture at a later 
time. 

In the 21 cases where a polyglycolic 
acid suture was used, only one patient 
(5%) developed a focal conjunctival 
infection over the suture, six weeks 
postoperatively. The suture was re- 
moved without further complication. 


COMMENT 


The prevalence of complications 
related to the pars plana sclerotomy is 
low ‘Table 5) if one considers that 
most of the eyes operated on had 
proliferative ocular disease and many 
had previous ocular operations. 

A laceration of the ciliary body can 
occur if the selerotomy is too anterior 
or when the fiberoptic attachment on 
the vitreous nibbler tears a ciliary 
process. This is more likely to happen 
if the sclerotemy incision is tight and 


difficulty is experienced when intro- 
ducing the instrument inside the 
eye. 

Iatrogenic retinal breaks were ob- 
served in 8% of the cases in this series, 
as compared to 22% and 37% in other 
series. However, reports of these 
two series reviewed only closed vitrec- 
tomies, whereas our series reviews 
different types of closed vitreous 
operations. If we consider exclusively 
retinal breaks that followed closed 
vitrectomies, the incidence is seven 
out of 74 cases (9.5%). 

Iatrogenic breaks can be produced 
by different mechanisms. First, the 
sclerotomy may be too posterior. This 
is more likely to occur if the incision is 
radial. In this case, a retinal dialysis 
may be produced by pushing the 
instrument inside the eye. Of four 
instances where the sclerotomy was 
made radially in this series of cases, a 
dialysis was produced once. Thus, scle- 
rotomies should be parallel to the 
limbus. 

Localization of the sclerotomy site 
with transillumination is essential to 
avoid producing a retinal dialysis. In 
an earlier article? it was recom- 
mended to incise the sclera “anywhere 
over the pars plana between 4 and 7 
mm from the limbus.” The same 
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ah oe 


Fig 6.—Case where vitrectomy was performed in eye with vitreous 
hemorrhage and traction retinal detachment. Incarceration of 
retina was observed at sclerotomy site (1:30). Total rhegmatoge- 
nous retinal detachment with break at 5:30 position ensued 


followed by massive preretina’ retraction. 


author now recommends ® an incision 
4.5 mm from the limbus in phakic eyes 
and 4.0 mam in aphakie eyes. We 
recommené localization by transillu- 
mination ia every case because the 
anatomical landmarks are variable. 
In eyes where the retina is detached 
preoperatively, retinal breaks can be 
caused by ‘the fiberoptic attachment 
of the vitreous nibbler. Tke break is 
created waen this attachment en- 
croaches er the elevated rezina. When 
the vitreous is opaque, the surgeon is 


Type of 
Complication 
Retina draggec 

into woend 


Retina draggec 
into wound 


Instrument Used 
Vitreous nibbler 


electrode 
Vitreous nibbler 


Retina dragged 


electrode and 
witreous nibbler 


Vitreous nibbler 


*Also had estrogenic tear. 
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Underwater diathermy 


in diabetic eye. 


unaware of what happened. There- 
fore, we recommend making the scle- 
rotomy in a meridian where the retina 
is thought to be attached. Preopera- 
tive examination must be performed 
either by indirect ophthalmoscopy 
with maximal illumination or by 
B-scan ultrasonography. 

Obviously, some retinal breaks are 
created by firm vitreoretinal adhe- 
sions that are being pulled on by the 
vitreous nibbler. This is less likely to 
occur if the suction is controlled auto- 


Table 4.—Postoperative Complications 


Preoperative Diagnosis 
Traumatic vitreous hemorrhage 


with traction detachment of the retina* 


Vein occlusion with 
proliferative retinopathy 


Vein occlusion with 


retinopathy and vitreous 
hemorrhage 
Proliferative diabetic 
retinopathy and vitreous 
hemorrhage 


Fig 7.—Avascular ingrowth createc by vitreous nibbler in meridian 
of sclerotomy (2 o'clock). Closed vitrectomy had been performed 
for chronic vitreous hemorrhage and tractor retinal detachment 





ere) 


matically and if the rate of outflow is 
low, preferably between 1.0 and 1.5 
ml/min. The experienced surgeon 
usually realizes ahead of time that a 
vitreous band will exert traction on 
the retina and he attacks it properly. 
If membranes are taut and elastic, it 
is better to cut them with the vitreous 
scissors. The vitreous scissors are safe 
to use, no retinal break being reported 
in the present series of 16 cases using 
this instrument. 

The vitreous base may become 


Retira remained detached; 
no further surgery 


Retina mow attached with 
sceeral buckle 


Retina mow attached with 
sceral buckle 


No consequences 
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Ciliary body laceration 


Postoperative 
_Retina dragged into the wound 


Suture material causing symptoms 




























inearcerated in the wound at the end 
of the procedure when the surgeon 
removes the instrument from the 
vitreous cavity, while the IOP is high. 
If a manually operated instrument is 
used, the assistant should check the 
-ocular pressure with a squint hook and 
Maintain it around 10 mm Hg prior to 
_ removing the instrument. Good coor- 
dination between surgeon and assis- 
_tant enables rapid closure of the sele- 
_retomy. Once the vitreous instrument 
is removed, if vitreous gel is seen in 
the wound with the operating micro- 
scope, it should be excised. We think 
that the long-term evolution of 
“vitreous gel incarceration needs fur- 
other -study and may prove to be 
serious, especially in young patients 
with a healthy vitreous base. 
~ Postoperatively, complications at 
the internal aspect of the sclerotomy 
are rather insidious and can be easily 
‘missed. Dragging of the retina into 
the wound can be explained in three 
ways: (1) Detached retina may be 
‘pushed to the wound by a pressure 
gradient that is established when the 
vitreous nibbler moves out of the eye. 
(2) Incarceration of the vitreous base, 
iscussed above, could drag the retina 
toward the wound. (3) The retina may 
be dragged to the scleral wound by 
itreous strands that remain adherent 
to the nibbler. This complication can 
be minimized by decreasing the IOP 
when the nibbler is removed from the 
eye. 
= Because none of the vitrectomy 
instruments presently used has a 
“flexible neck,” it is impossible to 
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E a Table 5.—Summary of Complications Frəm Scierotomy 


pee _. Complications incigence, % No. of Cases 
1. Intraoperative - 


/itreous base incarcerated in the wound , 





Avascular ingrowth 6 
: Neovascular ingrowth 


6 
nonabsorbable material (Dacron) 32 
x z 


: _absorbable material (polyglycolic acid) 


1 










Yery Frequent 


1 f 
-{" Retinal tears 8 7 


4 






3 
5 
5 
24 
1 


nibble the vitreous located around the 
sclerotomy; this explains the presence 
of visible ingrowth in the gel in this 
particular meridian. If no vascular 
ingrowth follows, this may be without 
immeciate severe consequences. Such 
ingrowth may be encountered in any 
kind of closed vitreous surgery. It is 
more likely to occur in young patients 
with healthy and dense peripheral 
vitreous cortex. With the vitreous 
nibbler, ingrowth can be minimized by 
removing as much vitreous as possible 
while still maintaining the infusion 
port inside the sclerotomy. Instru- 
ments having the infusion port close 
to the tip permit this area to be 
cleaned more thoroughly. When new 
vessels grew in the vitreous tract, the 
prognosis is worsened (see p 235). 

Complications at the external as- 
pect of the sclerotomy are negligible 
and consist of extruding suture mate- 
rial if nonabsorbable sutures are used. 
Nonabsorkable sutures cause symp- 
toms sooner or later, especially when 
they are located on the temporal side, 
within the palpebral fissure. The 
knots required to tie such a suture act 
as a foreign body located 4 to 5 mm 
from the limbus. If a Dacron suture is 
necessary because of weak scleral 
tissue, the-knots should be tied poste- 
riorly. It is generally recommended to 
use absorbable sutures either at the 
beginning of surgery (4-0 sutures of 
polyglycolic acid) or to replace the 4-0 
Dacron at the end with 7-0 polygly- 
colic acid sutures. 

In conclusion, we want to stress the 
importance cf a careful sclerotomy in 


order to achieve good results in closed 
vitreous surgery. À pars plana incision 
is relatively safe if one considers the 
low rate of complications reported in 
this series. However, closed vitreous 
surgery is a high-risk procedure, and 
each patient should be operated on by 
the least traumatic technique of opti- 
mal efficiency. Furthermore, long- 
term complications such as traction by 
an incarcerated vitreous base should 
be reviewed for a period of years 
postoperatively. 


This investigation was supported by the John 
A. Hartford Fund, the Massachusetts Lions Eye 
Research Fund, and PHS grant EY-00227 from 
the National Eye Institute, National Institutes of 
Health. 

David Tilden did the artwork. Editorial assis- 
tance was provided by S. Flavia Blackwell. 
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Closed Vitreous Surgery 


aS “XV. Fibrovascular Ingrowth From the Pars Plana Sclerotomy ` 


Yvon M. Tardif, MD, Charles L. Schepens, MD 


Uie Ten) eyes developed. Sbrovascular 
ingrowth from the sclerotemy following 
closed vitreous surgery. The complication 
was detected by examining all patients 

¿o postoperatively by indirect ophthaimos- 
-copy and biomicroscopy with a three- 
` -mirror lens. The average follow-up was 
"43.2 months. Nine patients had prolitera- 
ive retinal disease prior to surgery and 
related systemic disease. In six eyes, 
“useful vision was tost due to the ingrowth. 
` An three eyes: a siabilizatior occurred. in 
one eye, thatof a12-year-olc girl with an 
undefined syndrame of cochlear and 
retinal neovescularization, the ingrowth 
involuted. Ruseosis iridis was observed in 
6-eyes that developed vascular ingrowth 

. as opposed to 11-eyes in a control group 

< of 78 eyes. Eyes with rubeosis iridis 

should not Bave vitreous surgery, and 
careful dissection of the Tenon capsule 

-should be done ower the sclerotomy. 

(Arch Opatralmol 95:235-238, 1977) 
















he growth of newly farmed tissue 

inside the eyeball is a well- 
-defined complication following ante- 
_ lor segment surgery or trauma.'* In 
1891, Collins’ reported a large epithe- 
lial implantetion cyst that developed 

in an eye 28 years after injury. In 
1948, Theebald and Haas,’ described 
“epithelial irvasion of the anterior 
hamber following catarae: extrac- 
n: Fibrevascular ingrewch inside 
vitreous cavity is often seen fol- 
owing invasion of an intravitreous 
_ foreign body,’ and has been observed 
“experimentally in the rabbit's eye.° 
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However, the same complication has 
not yet been reported following closed 
vitreous surgery. 

The present article reports ten cases 
of fibrovascular ingrowth following 
different types of closed vitreous 
surgery. Factors triggering the in- 
growth are analyzed and suggestions 
are made to avoid this complication. 


MATERIALS AND METHODS 


A total of ten cases of fibrovascular 
ingrowth arising from the surgical sclerot- 
omy were collected between July 1973 and 
May 1975. Five of these cases were 
collected from a study of all sclerotomy 
complications in 89 consecutive cases of 
closed vitreous surgery reported elsewhere 
in this issue (see p 229). Four additional 
cases were referred to our attention by 
other members of the Retina Associates. 
One patient was examined at the Retina 
Service of the Massachusetts Eye and Ear 
Infirmary, following a closed vitrectomy 
performed two months earlier in another 
hospital. 

This series includes four male patients 
and six female patients; the youngest 
patient was 12 years old and the oldest was 
69 years old; the average age at the time of 
the operation was 43. 

For every patient, the visual acuity was 
recorded preoperatively, and again at the 
time of the last postoperative examination. 
Any neovascularization existing preopera- 
tively was recorded. Systemic diseases of 
possible importance, such as diabetes, were 
also noted. 

A thorough postoperative examination 
of the sclerotomy site was carried cut, in 
order to find the source of the ingrowth. 
Careful indirect ophthalmoscopy was per- 
formed, after full pupilary dilation, using 
gentle scleral depression over the meridian 
of the sclerotomy. A vitreous study was 
also carried out, using a slit lamp and a 
three-mirror lens. 

The anterior chamber angle and the iris 
were reexamined to detect the presence 
and extent of rubeosis iridis. The postoper- 
ative follow-up extended from 3 to 32 
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months, with an average duration oO 18.2 
months. Ree os 
0 FINDINGS 

Preoperative Ccular Diagnos 

In all cases but one, the preope 
tive ocular diagnosis consisted of pr 
liferative retinal disease. Seven eyes 
showed proliferative diabetic retinop- 
athy with chron vitreous hemor- 
rhage. Five of the seven patients also 
had a traction cetachment of the - 
retina. One case was complicated by a 
rhegmatogenous retinal detachment. — 

One patient hada branch vein oeclu- 
sion compLcated ky « neovasculature — 
shaped like a sea Zamand long-stand- 
ing vitreous hemorrhage: Anoth 
case exhibited an undefined syndrome 
consisting of bilateral retinal detach- 
ment with retinal neevascularization 
in both eyes. This 12-year-old patient 
also had a cechear angioma and. 
possible neovasctlasization in the 
CNS. Ba es 

Only one patien: sowed no prolif- 
erative disease: the original diagnosis: 
was optic neurit.s and’ uveitis of © 
unknown cause. Leter, multiple vitre- 
ous membranes aad traction retinal 
detachment were noted (Table 1). > 


Related Systemic Diseases 





Seven patients aac diabetes melli- a 


tus of long duration, the average 
being 23 years. Two patients had no 
related systemic disease and the child 
mentioned: above had an- unclear 


syndrome invelving the retinae, then 


cochleae, aad the CNS. Neurological 
and neurosurgical consultations failed 
to point to a specific diagnosis. 


Surgical Procecures Performed 


Laser phetocoagalation was carried 


out in four diabetic patients, and in — 
two cases a scleral . buckling was- 
performed prior to vitreous surgery. 


235 : 











Table 1.—Closed Vitreous Surgery: Cases With Fibrovascular ingrowth From the Sclerotomy Site 


Time of 
ingrowth 
Diagnosis 
After 
Operation 


Type of Vitreous 
Operation and 
Length of Pars 
Piana incision 

Underwater diathermy, 
vitrectomy,*.3.5 mm 


Related 
Systemic 
Diseases 

Diabetes 
for 20 yr 


Length of 

Follow-up; 

Comment 

18 mo, 
rubeosis and 
absolute 
glaucoma 

13 mo,” 
rubeosis 


Case Ocular Diagnosis 
` 4: Proliferative diabetic 
retinopathy, trac- 
tion detachment, 
and vitreous. hemorrhage 
Proliferative diabetic 
retionopathy traction 
detachment, and 
vitreous hemorrhage 
Branch vein 
occlusion 


Laser Vitrectomy, 3.5 mm 


photccoagulation 


Diabetes 
for 16 yr 


18 mo, 
ingrowth 
stabilized 
Rubeosis, 
florid ingrowth 


Underwater diathermy. 
2.0-mm vitrectomy,+ 
3.5 mm 


Underwater diathermy, 
membrane cutting, and 
vitrectomy,* 3.5 mm 

Underwater diathermy, 
and membrane cutting. 
2.5 mm 


Systemic 
hypertension 


Diabetes 
for 21 yr 


Proliferative diabetic 
retinopathy with 
vitreous hemorrhage 

Postscleral. buck- 
ling status, disc neo- 
vascularization, new 


Laser 
photccoaguiation 


12 mo, 
spontaneous 
involution of 


CNS involvement, 
cochlear 
angioma, 


vessels on retinal sur- 


bilateral. retinal 


ingrowth 


“face and in vitreous 
Optic neuritis and 
uveitis. of unknown 
cause, traction 
‘retinal. detachment 
with vitreous 
membranes 
. Proliferative diabetic reti- 
‘nopathy with traction 
“detachment and chronic 
vitreous hemorrhage 
Proliferative. diabetic 
retinopathy, rhegma- 
togenous detachment, 
and vitreous hemorrhage 


Diabetes 
18 yr 


Diabetes 
38 yr 


Diabetes 
17 yr 


Proliferative diabetic 
retinopathy, trac- 
tion detachment, 
and vitreous hemorrhage 
Proliferative diabetic 
retinopathy with 
vitreous hemorrhage 


Diabetes 
28 yr 


. *At same operation. 
FAt separate operation. 


In all. cases, the closed vitreous 
surgery was done following a tech- 
“Mique (see p 229). Fibrovascular in- 
growth was observed following differ- 
ent types of vitreous surgery (Table 

4). 

In five cases, only one instrument 
“was used in the vitreous cavity. In 
“three. instances, the instrument used 
: was a: vitreous. nibbler; in one case, 
-vitreous scissors were used, and in 
another case; the underwater diather- 


< my electrode was utilized. In the five 


remaining cases, multiple instru- 
ments were successively used in the 
“-vitreous cavity. In four instances, two 
instruments were used successively, 
and in one case, three instruments. In 
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detachment 


Vitreous mem- 
brane cutting, 
2.0 mm 


Laser 
photecoagulation 


Scierat 
bucking 
procedures 


Vitrectomy, 3.5 mm 


Aaser 


photocoagulation 2.0 mm 


no cases were two instruments put 
inside the vitreous cavity at the same 
time. All patients were operated on 
through a single sclerotomy, except 
patient 3('Fable 1) where two separate 
vitreeus procedures were performed. 

The length of the incision in the 
pars plana ciliaris was recorded for 
every operation (Table 1). The incision 
was £.5 mm long in six cases, 2.5 mm 
in one case, and 2.0 mm in three 
cases: 

Fibrovascular Ingrowth 

In nine cases out of ten, fibrovas- 

cular ingrowth was detected by. metic- 


ulous examination. of the peripheral 
fundus in the meridian of the sclerot- 


Vitrectomy, 3.5 mm 


Vitrectomy, 3.5 mm 


Underwater diathermy. 


36 mo, 
needed “‘open- 
sky" vitrectomy; 
then retina 
spontaneously 
reattached 

§ mo, 
no rubeosis 


5 mo, 
no light per- 
ception florid 
rubeosis and 
ingrowth 

18 mo, 
rubeosis and 
new bleeding 


10 mo, 
early rubeosis 





omy. In one case, an obvious and florid - 
ingrowth was readily seen ten months 
after underwater diathermy had been 
performed in a diabetic eye. At that 
time, the eye also showed rubeosis 
iridis. In the nine cases where the 
ingrowth was detected soon after 
onset, the average time of appearance”. 
after vitreous surgery was six 


months. 


This complication first started with 
new vessels growing on a preexisting: 
avascular ingrowth, in the meridian of 
the sclerotomy Within a short time, 
these new vessels reached the. distal 
end of the avascular ingrowth (Fig 1). 
In four cases, the new vessels stopped 
growing after reaching this point and 
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the process became stabilized with the 
patient having useful vision. In six 
eases, the ingrowth kept developing 
and these eyes did not have useful 
vision. This second group of patients 
showed rubecsis iridis. At the time of 
the last examination, 4 out of 6 eyes in 


this group had repeated vitreous 
hemorrhages and 3 suttered from 
absolute glaucoma. 


Spontaneous Involution of 
Fibrovascular Ingrowth 


In one of the four cases where the 
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ingrowth stopped developing, sponta- 
neous regression of the process was 
observed. When this 12-year-old girl 
was first seen, she suffered from 
bilateral detachment. The right retina 
had detached a few days prior to 
referral, while the left eye had a long- 
standing retinal detachment. Both 
eyes exhibited retinal breaks as well 
as many foci of neovascularization on 
the retinal surface and at the dise. The 
vitreous showed membrane forma- 
tion, which probably caused the ret- 
inal breaks. The patient had systemic 





Fig 1—Left, Fibrovascular ingrowtn arising from 
sclerctomy in 7 o'clock meridian, 11 months after 
underwater diathermy and vitrectomy in diabetic 
eye. Right, Section of eye throuch meridian of 
sclerctomy. Rubeosis iridis was alsə observed 
postoperatively. 


Fig 2.—Right eye of 12-year-old girl who underwent 
scleral buckle for retinal detachment and multiple 
foci of retinal neovascularization. Note new vessels 
at disc, multiple hemorrhages at retinal surface, 
pulling of vessels by vitreous membrane superonas- 
ally, and traction detachment inferotemporally. 


anomalies mentioned in an earlier 
paragraph. The familial history was 
normal and the chid was born normal- 
ly. 

The left eye was ruled inoperable 
but the right eye underwent a success- 
ful scleral buckling Three months 
later, the retina was «till attached but 
multiple vitreous membranes were 
seen running equetomally and pulling 
on the posterior edge of the buckle in 
several meridians. Same of the mem- 
branes were vascularized and two 
vascular lcops were seen floating in 
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Fig 3.—Left, Same eye as in Fig 2, three months after underwater diathermy and vitreous membrane cutting. Note 
free-floating segment of vitreous membrane and disappearance of new vessels at disc. Fibrovascular ingrowth 
arises from sclerotomy inferotemporally. Right, Section of eye through sclerotomy. 





Fig 4.—Left, Same eye as in Fig 3. Six months later, note spontaneous involution of ingrowth facing sclerotomy 
and vessel connecting wound and ciliary process. Traction detachment is much less; one focus of retinal 
neovascularization remains superotemporaily. Right, Section of eye through sclerotomy. 


the vitreous 
(Fig 2). 
Because of recurrent bleeding, the 
patient underwent closed vitreous 
surgery in her right eye. The vascular 
loops were cauterized superonasally 
and the new vessels in the optic disc 
area were treated with the under- 


cavity superonasally 
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water diathermy electrode. Then a 
taut vitreous membrane running su- 
peronasally was cut in two places with 
vitreous scissors. Three months post- 
operatively, the traction exerted on 
the retina at the posterior edge of the 
buckle appeared relaxed except in the 
inferetemporal zone. The disc neovas- 


cularization was stabilized, the su- 
peronasal taut membrane was re- 
leased, and the floating vessels in the 
vitreous cavity had disappeared. How- 
ever, at this time, a fibrovascular 
ingrowth originating from the sclerot- 
omy site was diagnosed for the first 
time (Fig 3). 
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Table 2:~Closed Vitreous Surgery: Comparison Between Cases With and 
Without Fibrovascular ingrowth 


No. of cases 


"Systemic 
>- disease 
Diabetes 
Systemic 
hypertension 
and diabates: 
Systemic 
hypertensior: 
only 
Oculocechear 
: syndrome 
fe Rubeosis ~ 
iridis 


1 (10%) 


9 (90%) 


6 (60%) 


23 (27%) 


61 (73%) 


11* (14%) 





: *Percent ¢alcviated in 78 cases since six cases of noningrowth group of cases 
could not be follewed up according to our criterion.’ 


Seven months after its appearance, 
the fibrovasewar ingrowth had disap- 
peared spontaneously, except for a 
few fibers and a single vessel 
connected with the ciliary kody (Fig 

i The disc neovascularigation had 
also involuted and no visible traction 
was exerted on the retina. The 
patient’s visual acuity was 20/70. 


. -Comparisor Between Cases With 
and Without Fibrovascular ingrowth 


“In order te discover factors trig- 
gering such fibrovascular ingrowth, 
we reviewed a previously reported 
series. of cases. of closed vitreous 
surgery (see p 229). Two potential key 
~ factors were examined: related sys- 
temic: diseases, and prevalence of 
rabeosis:iridis during the postopera- 
tive period. : 

Of 84 cases: 22 (27%) had no related 

systemie disease, whereas in the 
ip with ingrowth only 1 of ten 
was clear of related systemic 
w . Diabetes mellitus was the 
most frequeat disease enzountered 
Qabe 2). 

- Rubeosis iridis was observed in six 
eases (60%) CT the vascular ingrowth 
group, while this postoperative com- 
plication eccarred in only 11 cases 
(14%) inthe group without ingrowth. 
_All the above data are Statistically 
significant at the .05 level, although a 
larger series of cases would be neces- 
sary to comfiem the evidence. 
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COMMENT 


Fibrovascular ingrowth arising 
from the sclerotomy site in closed 
vitreous surgery is easily missed in 
the early postoperative stage unless a 
thorough examination of the vitreous 
cavity is carried out. Three previous 
articles have reported complications 
of closed vitrectomy, but this specif- 
ic complication was not mentioned. 

Fibrovascular ingrowth from the 
sclerotomy site was observed in chil- 
dren as well as in adults and older 
people. It is more likely to occur in 
eyes with proliferative disease, such 
as advanced stages of diabetic reti- 
nopathy. It was observed in three 
different types of closed vitreous 
surgery: (1) underwater diathermy, 
(2) membrane cutting with vitreous 
scissors, and (8) vitrectomy. This 
complication does not seem related to 
the length of the sclerotomy (from 2.0 
mm to 3.5 mm). It is uncertain 
whether or not the use of multiple 
instruments through the same sclerot- 
omy site may be a triggering factor. 

The evolution of fibrovascular in- 
growth is variable. Rubeosis iridis was 
statistically more frequent in eyes 
with ingrowth (60%) than in a group 
of eyes that had closed vitreous 
surgery without ingrowth (14%). 

Involution of ingrowth was ob- 
served in a child’s eye. The new 
vessels disappeared as well as the 
fibrous tract on which they. were 
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growing. The cause 0: ' this involution 
is unknown: 

In conclusion. we konan that 
every eye undergomg closed. vitreous | 
surgery through a pars plana sclerot 
omy be examined throughly during: 
the postoperative period with the indi 
rect ophthalmoscope and scleral de- 





pression as well as with the slit lamp. 


and three-mirror coatact lens. We 
think that this ccmplication can be 
minimized oy fellowing these sugges- 
tions: (1) One should avoid operating: 
on patients with proliferative eye 


Üre should eare? ally dissect the Tenon 


capsule | over the selerotomy prior to" 





incising the uvea; ana at the 
the procedure, the wound should. be 
cleared of any vitreous tissue. (8). 
Careful suturing of tae scleral wound 
is advised (see p 289). although this is 
no guarantee against fibrovascula 
ingrowth. 





This investigation was aapported: by: Public < 
Health Service grant ET 
al Eye Institute, Natioval institutes of Health, 
and the Massachusetts Lions Eye Research; Inc, 

Retina Associates alowed us to examine: thei : 
patients for this investg . Boris Khazanov, 
PhD, did the statistica aralysis, David Tilden, 
the art work, and 8. Pavia Blackwell: provided : 
editorial assistance. : 
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Persistent Hyperplastic Primary Vitreous 


_ Roto-Extraction and Other Surgical Experience 


Sheldon J. Nankin, MD, William E. Scott, MD 


@ We discuss nine cases of persistent 
- hyperplastic primary vitreous seen recent- 
:- ly; Including mode of presentation, man- 
“agement and postsurgical follow-up. Em- 
phasis is placed on early operative inter- 
vention In order to preserve the globe, as 
“well as to prevent. irremediat stimulus 
Aeprivation.amblyopia. The advantages of 
oto-extraction in the surgical approach to 
_-this entity are considered, and the difficul- 
< ties of postoperative visual rehabilitation 
are also discussed. 
(Arch Ophthalmol 95:240-243, 1977) 








‘Pring the past three years, the 
sy Pediatric Ophthalmology Sec- 
tion at the University of Iowa has 
Surgically treated seven cases of 
“persistent hyperplastic primary vit- 
“reous. All seven eyes remain viable, 
and one has a visual acuity of 6/18. 
. Five years ago, one eye with persis- 

“tent hyperplastic primary vitreous 
=c that was not operated on needed an 
` enucleation six months after the diag- 

nosis had been made, and less than 
“two. years ago a similar event oc- 
curred. The purpose of this paper is to 
describe’ our experience with these 
nine patients and to emphasize the 
“need for an aggressive surgical 
approach to this entity. 

- Reese' “emphasized the dynamic 
“nature of persistent hyperplastic pri- 
“Mary vitreous, a lesion that appears in 
full-term infants of normal birth 
“weight who have had a normal gesta- 

tional period. Ninety percent of the 
cases*are unilateral and are noticed 
shortly after birth by the parent or 
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physician. The affected eye is often 
micrephthalmie with a shallow ante- 
rior chamber and contains a vascular- 
ized plague on the posterior surface of 
the lens into which ciliary processes 
are crawn. The lens that is clear at 
first becemes swollen and cataractous 
as a resuit of penetration of the retro- 
lenta: fibrovascular sheet into the 
posterior lens substance with resul- 
tant iris bombé and secondary angle 
closure glaucoma. Reese’ recom- 
menced and performed an operation 
early om kis patients, salvaging the 
majority of eyes operated on. In addi- 
tion, ore patient achieved a visual 
acuity of 15/20, although he remarks 
that the mere usual result in 10/200 or 
worse. 

Smith ard Maumenee’ stressed that 
an early operation in persistent 
hyperplastic primary vitreous is es- 
sential te preserve the eye. Therefore, 
documentation of progressive traction 
on tke eliary body, increasing cata- 
ract, hemerrhage, or glaucoma are 
strong indications in favor of surgical 
intervention. The authors remark, 
however. that the goal of obtaining 
useful visien is a lesser indication for 
the operation and emphasize the im- 
portance ef retinal function tests, 
such as the electroretinogram (ERG) 
and pupulary light response, and the 
degree af microphthalmos for the 
visual prognosis. Their surgical ap- 
proach corsisted of lens aspiration, 
followec at the same or at a later 
sitting be a 360° excision of the poste- 
rior lens capsule and _ retrolental 
tissue. While they acknowledge that 
an aliernate approach might be via a 
vitreetomy machine, they note that no 
such eases have been reported. Among 
their six patients, the best visual 
acuity recorded was 20/200 in one 
patient. However, more notable is the 


fact that all six eyes remained viable. 
In fact, the rarity of persistent hyper- 
plastic primary vitreous in an eye that - 
has survived to adultheod has been the 
subject of at least one report; this eye, 
too, became painful, glaucomatous, 
and required enucleation.* 

Alternative surgical approaches to 
persistent hyperplastic primary vit- 
reous have been described by Collins,’ 
who recommended needling of the 
lens, followed by couching of the 
persistent hyperplastic primary vit- 
reous; Acers and Coston,’ who de- 
scribed punch capsulotomy after nee- 
dling and aspiration; Reese, who 
discised the fibrovascular membranes; 
and Gass, who excised the membrane 
via an open sky approach under the 
operating microscope, using cellulose 
sponges to perform anterior vitrec- 
tomy. In four of our last seven 
patients, we roto-extracted the lens 
and retrolenticular membranes of per- 
sistent hyperplastic primary vit- 
reous. 


REPORT OF CASES 


Case L-A male patient (born April. 2, 
1975) was first seen at 2 weeks of age with 
a history of an opacity in his right eye since 
birth. Although there were no complica- 
tions during pregnancy, he was delivered 
by Cesarean section because of cephalo- 
pelvie disproportion. The patient when 
seen was in good health. There was no 
family history of leukokoria. The patient 
had clear corneas and an anterior chamber 
that was shallower on the right side than 
on the left, and a right pupil that re- 
sponded poorly to light. His iris vessels 
were more prominent in the right eye. He 
had a thick central posterior lenticular 


‘membrane that was vascularized with 


ciliary processes drawn into it inferona- 
sally. A vessel extended from the posterior 
membrane back to the disc; however, the 
remainder of the retina appeared within 
normal limits. There were no abnormalities 


Primary Vitreous—Nankin &-Scott 











in the left eye. Echographic examination 
confirmed “a membrane or strand behind 
the lens attached to the posterior pole.” 
The axial lengtks were normal. At 6 weeks 
of age, the petient underwent a roto- 
extraction witk the Douvas instrument 
through a 2mm limbal incision that 
provided a cleer central pupillary opening. 
He was fit with a hydrocurve lens and 
placed on full-time patching of his left eye. 
Because of an unsatisfactory fit with this 
lens, on Oct 2¢, 1975, the patient was refit 
with a conventianal contact lems. When last 
examined or April 12, 1976, the patient’s 
vision was ceatral, unsteady (minimal 
nystagmus), and unmaintained in the right 
eye. He was arthotropic by Hirschberg 
measurement. “ull time occlusion of the 
left eye and contact lens wear in the right 
eye are being continued. 

Case 2.-A male patient (born Dec 2, 
1974) was first 2xamined when 5 weeks of 
age. His parents noted leukokoria OS since 
birth. He was a breech delivery, product of 
a full-term pregnancy. The patient 
weighed 3,033.¢m at birth and was a twin. 
While his rigt eye was within normal 
limits, his left-æye had an axial length that 
was 1 mm less than that of the right eye. 
The anterior ¢hamber was shallow and 
there were radial vessels on the iris. The 
pupils reactec normally to light, directly 
and consensually. After dilation, a dense 
white retrolental mass containing vessels 
was noted. There was no distortion or 
dragging of the ciliary processes; however, 
the lens appeared to be partially absorbed. 
A strand of tissue was observed extending 
from the posterior lens surfaee to the optic 
disc. The retine appeared to be attached. A 
Douvas rotc-extraction via a limbal entry 
was performedat 9 weeks of age. Postoper- 
atively, a felcisorm retinal feld was noted 
extending frer the optic dise temporally 
through the macula and a stalk was seen 
emanating fram the disc ending blindly in 
the anterior vitreous. The ERG was essen- 
tially within narmal limits. While occlusion 
therapy and contact lens wear were 
attempted, the patient would not tolerate 
this therapy, and it was diseontinued. The 
patient was last seen on Feb 2, 1976, with 
central, steacy, and maintained vision in 
his right eye Dat with uncentral, unsteady, 
and unmainteiaed vision in his left eye and 
with a large angle esotropia (Figure). 

Case 3.—A “emale patient (born April 20, 
1974) was firs: seen on Sept 18, 1974. In 
addition to leukokoria OD she had a 
shallow anterior chamber. Echographic 
examination confirmed a retrolental mem- 
brane as well as an anteriorly displaced 
lens. Axial lengths were measured and 
found to be normal in both eyes. An exam- 
ination under anesthesia was performed at 
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6 months of age. Applanation tensions 
were 24 mm Hg in the right eye and 18 mm 
Hg in the left eye. A cataract aspiration 
was performed, following which a 100° 
corneoscleral incision was made through 
which the retrolentel membrane was 
excised with vitreous sissors. The patient 
underwent an uneveatful postoperative 
course. On Jan 9, 1975, an examination 
under anesthesia and contact lens fitting 
were performed. Ophthalmoscopic exami- 
nation revealed a hyaldid vessel emanating 
from the disc and fine pigment clumping in 
the macula. Applanation tensions were 16 
mm of mercury OU. On April 21, 1975, 
while she was wearmg a patch and a 
contact lens, the visud acuity was uncen- 
tral, unsteady, and unmaintained in the 
right eye and central steady, and main- 
tained in the left eye There appeared to 
have been eccentric fxation in the right 
eye as well as a 20° rig at esotropia. On Sept 
15, 1975, the vision »emained uncentral, 
unsteady, and unmaixtained in the right 
eye. The patient was not wearing the patch 
well but was wearing the contact lens. 

Case 4.—A female patient (born Dec 7, 
1974) was first seen on May 12, 1975, with a 
history of leukokoria OS since birth. The 
left eye was 2 mm shorter in axial length 
than the right eye as measured by ultra- 
sound. There was a variable left exatropia 
and uncentral, unsteady, and unmain- 
tained vision in the left eye. In addition, 
there was a variable nystagmus with a 
right head turn that appeared to block the 
nystagmus. A shallow anterior chamber 
was confirmed by ultzasound as well as a 
posterior membranous cataract with a 
retrolental membrane. The posterior seg- 
ment did appear narmal to ultrasound 
examination. At 7 weeks of age, the 
patient underwent a Douvas roto-extrac- 
tion through the pars plana. A small post- 
operative hyphema aypeared that cleared 
within ten days. Om Aug 26, 197%, the 
patient was fit with = hydrocurve contact 
lens, and patching therapy was begun. On 
Jan 27, 1975, the left 2ye remained uncen- 
tral, unsteady, and urmaintained. 

Case 5.—A male patient (born Aug 19, 
1972) was first seen en June 19, 1973. He 
had a history of a cataract in his right eye 
since birth. Some clear lens material was 
noted with a posterior white plaque 
containing reddish-brown hemorrhage in 
its center. There were-vessels coursing over 
the plaque, as well as elongated ciliary 
processes pulled towerd the center of the 
pupillary opening. A shallow anterior 
chamber was noted. The vision was uncen- 
tral, unsteady, and anmaintained in the 
right eye and central, steady, and main- 
tained in the left eye A right exotropia of 
12° and a small angle right hypertropia 








Case 2. Top, Preoperaiive photograph of 
persistent hyperplastic primary vitreous. 
Center, Postoperative photograph of pu- 
pillary aperture following roto-extraction. 
Bottom, Falciform retinal fold extending 
from optic disc through macula. 


were noted. A cataraet aspiration was 
performed when the patient was 10 months 
old. However, a flat opaque white mem- 
brane remained adherent to the ciliary 
processes and required removal with a 
cystotome and forceps. Some opacity 
remained postoperatively, but a 6/18 view 
of the fundus was possible. Patching and 
glasses were begun. On Oct 1, 1973, the 
patient was reaching for objects. On Dee 
31, 1973, his vision was reeorded as central, 
steady, and unmaintained in the right eye. 
On Jan 28, 1974, the vison was recorded as 
central, steady, and maintained in the 
right eye while his left eye was occluded. A 
50 diopter exotropia was noted. On March 
1, 1974, an examination under anesthesia 
and contact lens fittinz were performed. 
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residual membrane was accomplished. On 
Jan 20, 1975, the ‘vision was uncentral, 
unsteady, and unmaintained in the right 
eye. On. Feb 10, 1975, the vision had 
improved to central, steady, and unmain- 
tained. On April 7, 1975, the vision in the 
-right eye was recorded as 6/30. On Dec 31, 
1975, while continuing constant patching 
of the left eye, his corrected visual acuity in 
the right eye had improved to 6/24. The 
left eye had a visual acuity of 6/9. There 
were. 30 to 35 D of right exotropia. When 
_dast. seen on April 2, 1976, the visual acuity 
in the right eye was recorded as 6/18. Full 
‘time patching and glasses are being 
continued. 
Case 6.-A female patient (born Nov 19, 
1978) was first seen on July 8, 1974. She 
‘was a twin in good health, having experi- 
eneed normal growth and development 
-With the exception of a congenital cataract 
in the right eye since birth. Visual acuity 
Was uncentral, unsteady, and unmain- 
tained in the right eye and central, steady, 
and maintained in the left. There was a 20° 
right exotropia. The right eye was 2 mm 
shorter than the left eye by ultrasound. 
‘The right pupil dilated poorly. A dense, 
‘vascularized, chalky white total lens opaci- 
‘ty. was noted through which the fundus 
‘could not‘be visualized clinically but proved 
tobe within normal limits by ultrasono- 
-graphie examination. At 9 months of age, 
an aspiration was attempted that was 
ž unsuccessful because of the hard central 
“© plaque. Postoperatively, the patient had a 
hyphema that cleared within three weeks, 
= On Sept 19, 1975, an examination under 
> anesthesia and echographic examination 
were performed. A strand was noted 
“behind the lens plaque that could be 
followed back to the dise. A membranec- 
-tomy with vitreous scissors and inferior 
_’ sphincterotomies were performed. On Jan 
30, 1975, an examination under anesthesia 
and contact lens fitting were performed. A 
vascularized stalk was noted emanating 
from the disc into the anterior vitreous 
space. On April 7, 1975, the patient was 
wearing a contact lens and a patch 90% of 
the time. Visual acuity was eccentric, 
steady, and unmaintained in the right eye 
“and central, steady, and maintained in the 
“left eye. On July 18, 1975, the patient was 
wearing her lens and patch 90% to 100% of 
~ the time; however, on Dec 19, 1975, while 
wearing the contact lens, the patient was 
refusing the patch. Visual acuity at this 
time was-uncentral, steady, and unmain- 
~tained in the right eye. There was a vari- 
“able right exotropia. Treatment was not 
» thanged and on April 14, 1976, the patient 
returned, again. wearing her patch well, 
-with central, steady, and unmaintained 
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On Sept 12, 1974, á discission of ‘the 


to Hirschberg measurement. 

Case 7.-A male patient (born March 8, 
1974} was first seen on May 28, 1974, for an 
evaluation ef a cataract in his left eye. This 
was Grst neted one week after birth. The 
mother claims that the opacity had 
increased in density. The patient was a 
prodect of a normal pregnancy and 
delivery and was otherwise a healthy child. 
There was no family history of leukokoria. 
Visual acuity in the right eye was central, 
unsteady, and maintained and in the left 
eye uncentral, unsteady, and unmain- 
tained. There were 15 to 20 D of esotropia, 
and mtraocular pressures by applanation 
were 28 mm Hg in the right and 56 mm Hg 
in the left eye. The left eye exhibited 
micrezystic corneal edema, a shallow ante- 
rior chamber, a distorted pupil, and an 
opaque anteriorly displaced lens with a 
small vessel visible at 7 o'clock toward the 
center of the cataractous lens. Echographie 
examination confirmed the shallow ante- 
rior caamber but the axial lengths were the 
same in bota eyes. The patient was placed 
on a regimen of 25 mg of acetazolamide 
(Diamox) twice a day. At 11 weeks of age, 
an examination under anesthesia was 
performed. Tensions in the right eye were 
10 mm Eg and in the left eye, 24 mm Hg. 
The cornea en the right measured 11.5 mm 
and on the left 12.5 mm. There was an iris 
bombé in the left eye and closed chamber 
angles. A sector iridectomy and needling 
and aspiration were attempted; however, a 
dense fibrovascular plaque remained. A 
discission was attempted, but was unsuc- 
cessful. Postoperatively, there was a total 
hyphema and a shallow chamber. On June 
28, 1974, the tension was 28 mm Hg. On 
Aug 29, 1974, the tension in the right eve 
was 21 mm Hg and in the left eye 27 mm 
Hg. Visual acuity was unrecordable in the 
left eye. A fibrin membrane remained 
adherent to the posterior corneal surface. 
At 7 months of age, an examination under 
anesthesia was performed. Echographic 
examimation revealed no retinal detach- 
ment. An anterior chamber Douvas roto- 
extraction was performed. On Nov 18, 1974, 
an examination under anesthesia con- 
firmed an intraocular pressure by Schiøtz 





Patients Age of Operation 


: 19 mo 
19 mo 


visioa ir the right eye. She was orthotropic 


Visual Results Following Removal of Retrolental Membrane* 


4 6 wk 12 mo-c, us (minimal nystagmus), um 
2 3 wk 14 mo uc, us, um 
3 5 mo 17 mo uc, us, um 


7 7 mo 18 mo uc, us, um 


‘of 19 mm Hg OD and 17 mm Hg OS. A 
corneal leukoma was noted centrally: The 


fundus revealed a hypoplastic pale -optic 
dise with arterial attenuation: The macula 
was indistinet, and there-was fine granular 
pigmentation in the periphery. No retinal 
detachment was noted; When last seen in 
September of 1975, the patient had uncen- 
tral, unsteady, and unmaintained vision in 
his left eye and a 45 D esotropia: 

Case 8.~A female patient (born Aug 31, 
1970). was first seen at the University of 
lowa on Dec 4, 1970, with leukokoria OD: 
The patient was a product of a normal - 
gestation and delivery. A shallow anterior 
chamber was noted as well asa tetrolental 
mass with ciliary processes drawn into it. 
The retina appeared normal, and the diag- 
nosis of persistent hyperplastic primary 
vitreous was made. The patient was 
instructed to return six months later and 
did so on May 4, 1971. At that time the 
parents described a frequently irritable, 
photophobie, and inflamed right eye. 
Examination revealed a shallow anterior 
chamber with apparent iridocorneal touch. 
There was a miotie pupil and iris bombé. 
The retrolental mass was again noted: On 
May 21, 1971, extreme photophobia. and 
erythema were noted. On May 24, 1971, 
because of the irritation and because: a 
retinoblastoma could not be excluded, the 
right eye was enucleated. The pathological 
report showed a persistent hyperplastic 
primary vitreous. 

Case 9.—A male patient (born Sept 23, 
1971), product of a normal spontaneous 
delivery, had the condition of persistent 
primary hyperplastic vitreous OS diag- 
nosed at birth. When next seen at 7 weeks 
of age, he had an iris bombé, a flat anterior. 
chamber, and a lenticular plaque that 
prevented visualization of the fundus. 
Surgical intervention was not believed to 





be indicated at the time. The patient was: 


next seen on Jan 3, 1972, at which time 
nystagmus and a right head turn ‘were 
noted. An examination under anesthesia 
was performed on April 2, 1974. An axial 
length of 21.7 mm was recorded in the right 
and of 16.2 mm in the left eye. Echography 
showed thickening of the chorioretinal 
layer consistent with phthisis. The cornea 





Age and Visual Acuity at Last Visit 






44 mo 6/18 
29 moc, S$, um 
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< was edematous and band cevdjppathy was 

present. Applaratien tensions were 12 mm 

"= Hg OD and 38 nm Hg OS. Three months 

ater, a bind, painful left eye was 
enucleated. The pathology report con- 

- firmed replacement of the lens by hyper- 
plastic primary vitreous. 


COMMENT 


All nine patients had. leukokoria. 
Numerous other characteristic fea- 
tures’ of persistent hyperpkastic pri- 
mary vitreous, such as microphthal- 
*mia, engorged iris vessels, elongated 
ciliary processes, an anteriorly dis- 
placed lers, intralenticular hemor- 

rhage, glaucema, and strabismus were 
- also noted. We believe that tae indica- 
tions for surgery in our eases are 
clearly evident. Six of the seven of our 
successfully operated cases had a 

-» shallow anterior chamber; producing 
the imminent threat of secondary 
angle closure glaucoma. Their condi- 
tions were all diagnosed and they 
were operated on within the-first year 

of life, with only one having pro- 
gressed to clased angles at the time of 
the operation. Skallowing of the ante- 
rior chamber, progressive traction on 
the ciliary bedy, spontaneeus intralen- 
ticular hemerrhage, and unrelenting 
elevation of intraocular pressure are 
‘absolute: dications for immediate 
surgical intervention. A relative indi- 
cation for surgery would be occlusion 

of the visual axis by the retrolental 
membrane cr secondary cataract with 
resulting stimulus deprivation am- 
blyopia (case €). Persistent hyper- 
plastie primary vitreous that does not 
obstruct the visual axis amd that is 
nonprogress#ve should net be operated 
on, as this condition does aot pose a 
threat to the visual or physiological 
integrity of the eye. ; 
Of our seven cases 
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operated on, four patients underwent 
roto-extraction of their fibrovascular 
membranes. Three of these patients 
were operated on through a limbal 
entry site, our current procedure of 
choice in these frequently microph- 
thalmic eyes. Roto-extraction has the 
advantage over an open-sky approach*® 
of requiring only a small surgical inci- 
sion through which the lens and exten- 
sive membranous material can be 
removed, producing, thereby, a large, 
unobstructed pupillary aperture. Sim- 
ple discission' or punch capsulotomy,° 
however, may prodace an incomplete 
or only a narrow opening in thicker, 
less elastic retrolental membranes. A 
two-stage procedure, consisting of 
lens aspiration, folowed at a later 
date by excision cf the retrolental 
membrane has the disadvantage of 
increased anesthesia risk, as well as 
additional loss of time for visual reha- 
bilitation. On the other hand, roto- 
extraction is a definitive procedure; 
no additional surgical intervention 
has been required in our four cases. 
While it has been stated in the litera- 
ture that a delay between lens aspira- 
tion and excision of the fibrovascular 
membrane may help to prevent. hem- 
orrhagic complications, persistent 
postoperative hemorrhage has not 
been a problem in our cases of roto- 
extraction. In fact, we suggest that 
severance of the hyaloid vessel in the 
vitreous by the roto-extractor may aid 
in hemostasis botk by the resulting 
eontraction of this vessel and by re- 
moving the source əf blood to the less 
contractile vessels af the membrane. 
In terms of postoperative visual 
acuity, one patieat achieved 6/18, 
while two others are orthotropic and 
appear to have central fixation (Ta- 
ble). The remaining four patients do 
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not exhibit central Sration al this 
time. Four of the sewen patients arë 
still being patched, while one who is_ 
continuing eontact.lers wear is refus- 
ing patching therapy. A part of the. 
reason for che less satisfactory visual | 
results, despite vigorous and imme- 
diate postsurgical optical correction. 
and ocelusicn therepy. may be related 
tothe age at whien patients obtain a 
clear pupillary axis. Indeed, the visual 
status of the patient operated on at 6 
weeks supports the case for earl 
surgery in an attemp: to prevent. a 
irreversible stimulus deprivation am- 
blyopia. Another possible explanation 
for cases that remain resistant to 
treatment may be related to ‘retinal: 
involvemert*" in persistent hyper- 
plastic primary vitreous. Five patients 
have at least minimal- posterior 
involvement; one tes a faleiform 
retinal fold’** extending from his: 
dise through his macula, and another 
has a hypoplastic ptit nerve head and 
an indistinet macula. 
The two patients in our series who 
had obvious persistent hyperplastic 
primary vitreous and were observed 
rather then operated on, each re- 
turned for follow-up as requested, 
only to need an enacleation because of z 
an irritable, inflamed eye. These cases 
were the earliest in our series and 
would now, in view of our subsequent 
more favorable experience, be recom- 
mended for immediate roto-extrac- — 
tion. All other petients, operated on` 
early, did mainta.n viable eyes. This 
latter fact. togetaer with the favor- 
able visual result in three patients to 
date, would seem to provide ample. 
justification for an aggressive and- 
early surgical approach to the entity. 
of persistent hyperplastic primary. 
vitreous. = 
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$ Phacoanaphylaxis (lens-induced 
Uveitis) is a potentially curable ocular 
‘inflammation secondary to lens trauma. 
Recently we have seen three. clinically 


































our eye pathology. laboratory with this 
entity. Our observations add an argument 
_-to the recent concept that early lens 
= Temoval in cases of traumatic cataract 
_ with lens capsule rupture would ultimately 
lead to better visual results. 

.i {Arch Ophthalmol 95:244-246, 1977) 


“Tphacoanaphylaxis (phacoanaphy- 
di lactic endophthalmitis, lens-in- 
` duced uveitis), a granulomatous in- 
flammatory response to lens material, 
has been recognized as a clinical 
entity fer more than 50 years.’ We 
“have recently seen in our eye pathol- 
: ogy laboratory three clinically undiag- 
nosed enucleation specimens. All of 
_the involved eyes had been injured. A 
“review of the clinical course and histo- 
-logic findings to our minds supports 
the current trend toward a “radical” 
primary surgical approach with the 
removal of a lens with a ruptured 
capsule in the management of severe 
eye trauma. 


REPORTS OF CASES 


Case 1.—A 7-year-old boy was shot in the 
right eye with an arrow in April 1975, and, 
on ophthalmologic examination soon after, 
=the following findings were noted. Vision 
'< was bare light perception in the right eye. 
An extensive corneoscleral laceration was 
- = present from 3 to 9 o'clock across the right 
cornea, extending into the selera on each 
side. The posterior segment could not be 
~ Visualized due to hemorrhage in the ante- 
rior. chamber. The left eye was entirely 
within normal limits. 

The corneoscleral laceration was sutured. 
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‘undiagnosed enucleation specimens in, 





Six weeks postoperatively, the patient was 
examined under general anesthesia. The 
cornea was clear except for some vascular- 
ization aleng the laceration site. The ante- 
rior chamber was deep and grossly clear. 
Through « well-dilated pupil, a dense white 
material was seen obscuring the upper half 
of the pupillary space. The posterior pole 
still could nct be visualized, and the eye felt 
slightly seft. The eye remained moderately 
inflamed and after two months showed 
progressive shrinkage with persistent in- 
flammation. Vision remained at bare light 
percepticn. 

Four menths postoperatively, the cornea 
was partially vascularized. The anterior 
chamber was noted to have 2+ cells and 
flare, but no keratie precipitates were seen. 
The lens was cataractous and swollen; 
extensive pesterior synechiae were pres- 
ent. The left eye remained entirely normal. 
The patient underwent enucleation in 
September 1975. 

The clizical diagnoses were chronic uvei- 
tis, posterier synechiae, cataract, and 





Patholozy.—Gross examination revealed 
a globe measuring 21 x 20 x 18mm witha 
healed corneal laceration. When the eye 
was opered in the vertical meridian, the 
anterior ehember appeared formed. The 
iris was sound to the lens by posterior 
synechiae. The lens appeared shrunken 
with a cyelitic membrane adherent, and a 
retinal detachment was present. 

Microscopie examination demonstrated a 
fibrovaseuzar scarring of the cornea. A 
zonal granalomatous inflammation of 
chronic inflammatory cells, epithelioid 
cells, and oeeasional giant cells was adja- 
cent to tz disrupted lens capsule. Many 
macrophages were seen digesting the lens 
substance. A mass of reactive fibrovascular 
tissue forming a cyelitic membrane sur- 
rounded the zone of inflammation and was 
adherent t the detached peripheral retina 
(Fig 1). 

The diagneses were perforating corneal 
wound, phaceanaphylaxis, seclusion of the 
pupil, eyclitic membrane, retinal detach- 
ment, andoptie atrophy with shrinkage. 

Case 2.—An 82-year-old man sustained a 
perforating corneal laceration with iris 
prolapse in the left eye in December 1973. 





Clinically Unsuspected Phacoanaphylaxis 
After Ocular Trauma 


‘Elliot M. Perlman, MD, Daniel M. Albert, MD 


Ophthalmologic examination of the fellow: 
eye was unremarkable. The prolapsed iris 
was excised and the corneal laceration was 
repaired under general anesthesia. 

Four weeks. postoperatively, the corneal 
laceration appeared healed with minimal 
reaction. The best corrected vision was 
light perception, and a dense traumatic 
cataract was noted. Eight weeks postoper- 
atively, the vision had not improved. The 
left eye was injected, and some vasculari- 
zation was present. at the ‘laceration site. 
The cataracteus lens was felt to. be 
displaced inferiorly. Approximately 24 
months postoperatively, the eye became 
increasingly painful and injected. Coned- 
down x-ray films disclosed no foreign body: 
The question of lens extraction was then 
considered. Because of the continued pain, 
the eye was enucleated four months after 
the initial injury. 

The clinical diagnoses were: chronically 
inflamed painful light-perception eye and 
traumatic cataract. 

Pathology.—Gross examination revealed 
a normal-sized globe with a healed corneal 
sear. The eye was opened in the horizontal 


Fig 1.—Case 1. Shrunken lens with a 
coiled disrupted lens capsule surrounded 
by zonal inflammatory reaction (hematoxy- 
lin-eosin, original magnification x 30). 
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Fig 2.—Case 2 Left, Lens cortex is seen displaced into anterior chamber s 
(hematcxyin-eosin, original magnification x 30). Right, Higher 
within lens cortex surrounded by plasma cells, lymphocytes, epi 


magnification x 190). 


meridian and aa anteriorly displaced cata- 
ractous lens was noted with a shallow 
anterior chameer. The retina was at- 
tached. 

On microscowic examination, the lens 
was found te ke:surrounded bya zonal-type 
inflammatory reaction. Polymorphonu- 
clear leukocytes were present within the 
lens. SurrounGiag these were seen lympho- 
cytes, plasma ells. epithelioid cells, giant 
cells, and macrephages containing pigment 
and lens materal (Fig 2). Posterior to this 
was a mass consposed of granulation tissue 
containing plasma cells and lymphocytes. 
The iris, ciliary body, and anterior choroid 
were infiltratec by chronic nongranuloma- 
tous inflammatory cells. 

The diagnos-s were corneal perforation 
and inflammacory pannus, phacoanaphy- 
laxis, angle clesure. microcysteid degenera- 
tion of the retina, and early optic atro- 
phy. 
Case 3.-A 30-year-old man received a 
blow to the rigat eve with a pipe in August 
1972. He sustamed a right orbital fracture 
and a hypkema of the right eye. Subse- 
quently, he developed secondary glaucoma, 
blood-stainng of the cornea, and even- 
tually a retinabdetachment. The last vision 
obtained was ight perception with ques- 
tionable projetion. He again sustained 
blunt trauma ® the right eye in February 
1975. He had ascomplete hyphema and was 
treated with Fospitalization, bedrest, and 
bilateral patcting. His ability to perceive 
light diminished, and ten months later he 
had no light perception in the right eye 
with a clinicaly “phthisical” eye. The eye 
was enucleated in December 1975. 

The clinical diagnoses were traumatic 
hyphema with dloed-staining of the cornea, 
secondary glaacoma, retinal detachment, 
and phthisieel 2ye 
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Pathology.—Gross examination revealed 
a22 x 24 x 20 mm globe with conjunctival 
injection. The eye was opened in the hori- 
zontal meridian, exposing the anterior 
chamber filled with fibrous tissue and 
debris from the retropupillary space. The 
angle appeared closed. The lens was not 
grossly discernible. The retina was de- 
tached in morning-glory fashion, its ante- 
rior border adherent to a dense cyclitic 
membrane. 

Microscopically, the cornea showed stro- 
mal vascularized scarring. An intense 
granulomatous inflammatory reaction was 
seen surrounding the lens capsule and 
some small remnants of lens cortex. 
Numerous foreign-body giant cells were 
seen admixed with polymorphonuclear leu- 
kocytes, round cells, and fibroblasts. The 
entire anterior uveal tract had a chronic 
nongranulomatous inflammatory infil- 
trate. The retina was disorganized and 
detached and appeared to have been drawn 
forward by the inflammatory mass (Fig 
3). 

The diagnoses were phacoanaphylaxis, 
cyclitic membrane, retinal detachment, 
and hemosiderin in the anterior chamber 
secondary to old hyphema. 


COMMENT 

Phacoanaphylaxis was initially rec- 
ognized as a distinet entity by Straub 
in 1919.2 The nature of this process 
was further clarified by Verhoeff and 
Lemoine! in 1922. Phacoanaphylaxis is 
generally regarded to be an autoim- 
mune reaction to lens protein, oc- 
curring most commonly after trauma 
associated with lens capsule rupture, 
cataract formation, and escape of 
cortical material. Clinically, the onset 
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urrounded by an intense inflammatory infiltrate 


power view of Fig 2, left, demonstrates acute inflammatory cells 
thelioid cells, and several giant cells (hematoxylin-sosin, original 


can occur as early as 1 to 14 days after 
leakage of lens material, and is mani- 
fest by a granulomateus uveitis in the 
injured eye centered about the region 
of the lens. In almost all cases it is 
associated with rapture of the lens 
capsule.’ The inflammation often de- 
velops acutely, w th congestion and 
lacrimation in a painful eye.‘ Promi- 
nent keratic precipitates and an 
intense arterior chamber reaction 
frequently occur. The onset can be 
more insidious.” 

Histopathologically, one typically 
sees an extensive polymorphonuclear 
leukocyte infiltrate centered around 
the damaged lens. Surrounding this is 
a zone of granulomatous inflamma- 
tion, composed of mononuclear cells, 
epithelioid cells, end giant cells, the 
latter containing cortical material. 
Peripheral to this, the uvea is infil- 
trated with lymphocytes and plasma 
cells. 

If phacoanaphylaxis is left un- 
treated, an unremitting downhill 
course of chronic inflammation can 
ensue, ultimately leading to posterior 
synechiae, cyclitic membrane, retinal 
detachment, and phthisis bulbi.* More- 
over, once the immunologic system is 
sensitized to lems protein, as has 
occurred in a patient having lens- 
induced uveitis following injury, the 
fellow eye is vulnerable to a similar 
episode if its lens material is subse- 
quently released. This may occur trau- 
matically as in ar extracapsular cata- 
ract extraction. 
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The primary treatment of phaco- 


anaphylaxis is the total surgical 
removal of the lens. Steroids may 
supplement this therapy.’ Older text- 
books of eye surgery recommend a 
“conservative” approach to ocular 
injury involving the anterior segment 
with repair of the corneal and/or 
scleral laceration and minimal manip- 
ulation of the intraocular contents. In 
recent years, new diagnostic and ther- 
apeutic techniques have revised the 
surgical approach to the severely 
damaged eye. Ultrasonography allows 
accurate assessment of damage to the 
posterior segment. Microsurgical in- 
novations and vitreous surgery permit 
more “radical” intervention to repair 
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seriously injured eyes. Recent discus- 
sions on the management of ocular 
trauma advocate undertaking the nec- 
essary manipulation during the pri- 
mary repair to restore the anterior 
segment as physiologically as possible. 
In the event that the anterior capsule 
is ruptured, immediate cataract ex- 
traction is advised.’ 

We believe that the cases presented 
in this report further support the 
concept of early removal of lens mate- 
rial after trauma. This should be 
recognized as a means of preventing 
phacoanaphylaxis in the injured eye, 
which may be difficult to recognize in 
the face of hyphema, impaired corneal 
clarity, and inflammation secondary 


Fig 3.—Case 3. Top left, Folded fragments 
of lens capsule and some small pieces of 
cortex are only lens remnants discernible 
(PAS, original magnification x40). Top 
right and bottom, Lens capsule is seen 
surrounded by acute and chronic inflam- 
matory cells, epithelioid cells, and promi- 
nent giant cells (hematoxylin-eosin, orig- 
inal magnifications x 126 and x 256). 


to trauma. Also, the possibility of 
sensitization to lens material result- 
ing in complications to the uninjured 
eye at a later time would be decreased. 
It is generally recognized that it is 
preferable to accomplish lens removal 
at the time of the initial injury, as 
opposed to subsequent surgical remoy- 
al. Finally, in any case of ocular injury 
involving a traumatic cataract with 
persistent unexplained uveitis, the 
diagnosis of phacoanaphylaxis should 
seriously be considered. Extraction of 
the lens and/or lens material in these 
eyes may still arrest the progress of 
this devastating inflammation.*-* 
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“Soluble Artificial Tear Inserts 
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+ This artic reports a new concept in 
the treatment ef tear film abnormalities. 
‘Solubilization əf an artificial tear insert 
provides a ceatinuous flow of polymer 
into the tear fim in place of intermittent 
drop therapy. The physiochemical proper- 

ties of succinylated collagen were studied 
invitro and ccrapared favorably with pres- 
ently available sear substitutes. The use of 
this polymer axa solid solubilizable insert 
“was evaluated in normal patients. It was 
found to be comfortable, resulted in no 
blurring of vision, and prolonged the tear 
ae tiim breakup ‘ime. 
an Opatiaimol 95: 247-250, 1977) 


pe giy of the precorneal tear film 
S can be altered by defects in the 
corneal surface and by changes in the 
quantity or quakty of the film itself.’ 
Polymer selections have been shown to 
thicken and stabilize this film.’ Our 
< article reports a new concept in the 
treatment of those disease states 
racterized by an unstable tear 
n. A solve succinylated collagen 
ai ngon the inferior cul-de-sac 
ivers a continuous flow of polymer 
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to thicken and stabilize the precorneal 
tear film. 


MATERIALS AND METHODS 


Preparation of Artificial Tear Mem- 
branes.—Preparation of the collager: solu- 
tion has been detailed elsewhere.* Sclubili- 
zation of collagen at physiclogic pH is 
obtained by succinylation of collager prior 
to casting into membranes.‘ The collagen 
membranes are prepared by layering the 
solution on a flat surface and air-drying 
them. The resulting translucent mem- 
branes are then cut into individual wafers 
or inserts and sterilized by ethylene oxide 
gas. The individual ovoid wafers are 5 x 12 
mm and are either 5 or 10 mg in weight, 
depending on whether they are cut from 
100- or 200- thick membranes. They may 
be cross-linked by ultraviolet light to 
prolong the solubilization time.* 


In Vitro Studies 


Rates of Solubilization of Inserts.—The 
solubilization or release rate of polymer in 
both cross-linked and nonirradiated mem- 
branes was studied in a saline bath. Sample 
membranes were cut and weighed. to the 
nearest tenth of a milligram. Each one was 
then added to 100 ml of phosphate baffered 
saline, pH 7.2, in an Erlenmeyer flask in a 
shaking water bath at 37 C. Aliquats of 1 
mi were removed from each bath at various 
times. 

These 1-ml aliquots were read on a spec- 
trophotometer. The optical density of the 
samples was compared with a standard 
curve of succinylated collagen in phesphate 
buffered saline and the total amount of the 
tear membrane that had dissolved was 


calculated. This was then converted to the | 


~ of viscosity, contact angle advancement, 









percent of the original membrane that had 
dissolved. The data was alotted on a graph. : 
of time vs percent dBsaived. : 
Analysis ef Solubilizagon Products by 
Polyacrylamide Gel Eleetrophoresis.—The 
tear bath soutions wer« desalted by diab- = 
ysis in disti led watar. The desalted tear.” 
bath solutions were lyaphiliged, and the 
lyophilized Erotehn was dissolved in phos- 
phate buffered saline 
1% sodium dodecyl sulfate and d 
against this buffer at room: ‘temperature 
overnight. The final pretein. concentration. 
was approximately £5 mg/ml. ee 
Twenty pl of zach of the above samples 
were layered on 3.3% pe tyacrylamide gels. 
The gels were run at- rooh temperature 
with a current of 5 mama per. gel. Afterthe ~ 
electrophoresis, the gele were fixed in 40% 
methanol 10% acetic acid overnight. They: 
were then stained in Coomassie brillant 
blue for 30 minutes anc destained in 5G. 
methanol 7.5% aeetie acd, = D 
Physiochemical Proparties The. vezit a 
of the wafer divided by the tear volume 
over seven aours (wafer dissolution time) 
gives the approximate concentration’ (o 
collagen present in chestear film. We used. 
ten microliters:-min as the rate of tear- 
production... The eoneentration at any 
given time would vary since the solubiliza- 
tion of the wafer is not uniform, but. 
dissolves more rapidly in the first few 
hours..Othe= factors:influencing concentra- 
tion include the patient's tear production, 
drainage, and time elapsed after wafer... 
insertion. We calcwated an average con- 
centration of 1% stcciaylated collagen as- 
present. in the tear film at any given time 
and used this figure forour in vitro studies 





and surface tension 
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Fig 1.—Solubilization rates of various collagen artificial tear inserts. Thinner insert 
dissolves more rapidly than thicker insert. Also, increased cross-linking of inserts by 
ultraviolet irradiation results in correspondingly increased solubilization time. 





Polyvinyl alcohol 
Povidone + hydroxyethyicellulose 





The viscosity of all commercial solutions 
and succinylated collagen were measured 
in glass Ubbelohde viscometers. 

The contact angle and surface tension of 
the same solutions were analyzed. The 
contact angle was measured by placing a 
small drop of each liquid on a flat piece of 
Teflon and the contact angle between the 
drop and the Teflon surface was measured 
directly with a contact angle goniometer. 
The surface tension of the liquid drop was 
then interpolated from a Zisman contact 
angle plot for Teflon. 


In Vivo Studies 


Ten normal patients with tear film 
breakup times at the rapid end of the 
normal spectrum were chosen from our 
refraction clinic. Nonirradiated wafers 
were placed in the inferior cul-de-sac of 
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Physiochemical Properties of Tear Replacements 


Viscosity, Contact Surface Tension, 
Sample Solutions cp Angie Dynes/cm 
Hydroxypropyl methylcellulose 
(lsopto Alkaline) 200.00 


3.65 


(Adsorbotear) 58.90 68° 
Adapt 8.25 = a 
Succinylated collagen 166.70 










each patient. The patients were observed 
for the following: 

1. Prolongation of their tear film break- 
up time (BUT) beyond their predetermined 
normal time. This measurement was taken 
one hour after insertion of the wafer. 

2. Total duration of effect of the wafer. 
This was determined by continued prolon- 
gation of the BUT after visible disappear- 
ance ef the wafer from the cul-de-sac. 
Measurements were taken 30 and 60 
minutes after visible disappearance of the 
wafer. 

3. Visual acuity was tested. 

4. Comfort of the wafer was deter- 
mined. 


RESULTS 


Rates of Solubilization.—The in vitro 
solubilization of collagen membranes 
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Fig 2.—Polyacrylamide gel electrophoresis 
of succinylated collagen and solubilized 
products of collagen artificial tear inserts. 
Resulting bands of solubilized inserts are 
identical to succinylated collagen control 
on right. 


was characterized by an initial rapid 
dissolution and then a leveling off of 
polymer release. The rate of solubili- 
zation appeared to be directly related 
to thickness and ultraviolet exposure 
time. The curves in Fig 1 represent 
the in vitro solubilization of several 
artificial tear membranes. 

Analysis of Solubilization Products by 
Polyacrylamide Gel Electrophoresis.— 
The solubilization products from the 
saline baths showed bands identical to 
those of succinylated collagen sample 
for both nonirradiated and cross- 
linked membranes. This indicated 
that the products of the artificial tear 
membranes were no smaller than 
single alpha chains having a molecular 
weight of approximately 100,000. 
There are also beta and gamma chains 
with molecular weights of 200,000 and 


f. 
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EFFECT OF INSERT ON BUT 
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Fig 3.—Norma! 3UT with subsequent prolongation after instilla- 
tion of polymer. 
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Fig 4.—Soluble collagen macromolecule (po'ymer) replacing defi- 

cient mucin. It has hydrophobic and hydrophilic portions that 

allow it to dissolve in tear film and adsorb to hydrophobic corneal 

surface. Microvilli act to increase wettability of eorneal surface by 
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300,000, respeetively (Fig 2). 

Viscosity, Contact Angle, and Surface 
Tension Measerements.—The viscosity 
of the various solutions ranged be- 
tween 3.65 te 200 centipoise (Table). 
Viscosity depends strongly en the rate 
of shear, or the effect that the two 
parallel plates have on a liquid 
between them In this case, the sliding 
action of the ‘id against the globe is 
likely to resuit im a decrease in the 
viscosity of a tear in this position as 
opposed to the viscosity of a tear 
rolling down a eheek. Therefore, in 
vitro measurements of viscosity are 
not accurate, but approximate reflec- 
tions of in vivo viscosity. 

‘The table shows the contact angle 
and surface tension measurements for 
succinylated collagen and other sam- 
ple tear substitutes. These figures 
reveal that succinylated collagen has 
surfactant properties comparable 
with the presently available tear 
substitutes. 


In Vive Studies 


Figure 3 shews prolongation of the 
normal tear fim BUT one hour after 
insertion of the wafer. The total dura- 
tion of effect averaged seven hours. 
Visible dissolution of the insert in the 


” Arch Ophthalmel—Vol 95, Feb 1977 


geometrically increasing active sur-ace area. 


cul-de-sac occurred over a six-hour 
period. There was a residual effect of 
one hour during which the BUT was 
prolonged from the retention of poly- 
mer on the corneal surface. There 
were no objective changes in visual 
acuity, although two patients men- 
tioned some transient blurring of 
vision. The inserts were universally 
comfortable when properly posi- 
tioned. One patient had a foreign body 
sensation immediately after inser- 
tion, and the film was found to be 
astride the limbus instead of in the 
inferior cul-de-sac. Two patients re- 
ported a sensation of moisture, but 
this was not described as unpleasant. 


COMMENT 


The corneal surface is covered by a 
film possessing a certain stability, 
compressibility, and elasticity, which 
in spite of its vertical position is more 
or less unaffected by gravity.’ In 1946, 
Wolff described the precorneal tear 
film as a three-layered structure, 
consisting of an outer oily layer, an 
intermediate aqueous layer of tears, 
and an inner mucoid layer consisting 
of secretion from the goblet cells of 
the conjunctiva.’ Whether this theory 
proves to be the actual architecture of 


Fig 5.—Insert in cul-ce-sac of patient. 





the film, or merely a useful concept on 
the road te its eventual elucidation, 
remains to be seem 

The breakup of the precorneal tear 
film is manifested dy spots or “holes” 
that gradually grov larger and tend to 
merge as contraction of the fractured 
film occurs. Its stability can be ad- 
versely affected ky defects in the 
epithelial surface and/or changes in 
the quantity or quality of the tear film 
as in the aqueous-deficient or mucin- 
deficient dry eyes= The mucin layer 
produced by the conjunctival goblet 
cells is presently :hought to play a 
critical role in the spreading and 
stabilization of the aqueous layer over 
the epithelial surface.“ 

Polymer solutions have been shown 
to thicken and stahilize the precorneal 
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tear film. Their mechanism of action 
-is unclear. In a recent review, Bene- 
-detto et al have summarized the mech- 
-anisms by which polymers might work 
--to thicken-and stabilize the precorneal 
tear film.” An increase in the volume 
“of viscous fluid at the marginal strip 
¿might decrease drainage so that the 
strip acts as a reservoir.’ Polymer may 
adsorb at the cornea-tear interface 
and bind a thicker layer of aqueous to 
“the corneal surface (Fig 4).” Polymer 
may remain on the surface at the air- 
tear interface and act as a new film 
capable of supporting and dragging 
“water with it as it spreads over the 
ocular surface after each blink. This 
“new film then supports the water 
“between the corneal surface and the 
“vaifstear interface.” 
. Fhe physiochemical properties re- 
quired to achieve an ideal polymer are 
‘poorly understood. Viscosity seems to 
¿play a role in polymer stabilization of 
-the precorneal tear film, possibly by 
_ decreasing drainage.“ Wetting prop- 
erties as measured by surface tension 
-and contact angle advancement are 
considered. important. In order that 
water may wet a surface, ie, form a 
thin layer. with a large surface, its 
surface tension has to be reduced. A 
‘number of substances are known that 
_ ean reduce surface tension, Lipids and 
; proteins are surface-active substances 
of biological interest, because of their 
ability to enhance the wetting proper- 
ties of aqueous solutions." 
Succinylated collagen is a protein 
“polymer with in vitro wetting and 
“viscosity properties similar to those of 
‘presently available polymer tear sub- 
_ stitutes. It is nontoxic and has negligi- 
ble antigenicity.” Succinylated colla- 
-gen, a glycoprotein-like mucin, can be 
considered as an alternative to the 
vegetable polymers such as methyl- 


cellulose and its analogues that are 


now used in tear substitutes. 

A. major limitation of artificial 
“tears in the treatment of the dry eye 
has. been their short retention time 
“when given in .drop form. Our 
_ Approach to prolongation of retention 
‘time is quite different from those 
approaches previously reported. The 
succinylated collagen polymer is deliv- 
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ered not in rapid pulse or drop form, 
but rather released from a soluble 
wafer or insert resting in the cul-de- 
sac (Fig 5). Solubilization of the wafer 
by aqueeus tears sheds collagen poly- 
mer inte the tear film. The solubiliza- 
tion rate of the collagen wafer can be 
prolonged by cross-linkage with ul- 
traviolet irradiation. 

A constant release pattern with 
steady elution of polymer would be 
ideal, instead of a more rapid initial 
dissolving as is the present pattern. 
From a practical point of view, suffi- 
cient polymer remains in contact with 
the globe to afford a desired effect. 
This is more like a “slow pulse” deliv- 
ery. 

Soluble inserts need not be re- 
moved, thus limiting patient manipu- 
lation to insertion only. They have 
excellent tensile strength and because 
of their extreme flexibility are well 
tolerated in the eye." 

Objective clinical evaluation of tear 
film stability is difficult. One clinical 
test proposed to quantitate tear film 
stability is the tear film BUT, which 
measures the interval between a blink 
and the appearance of the first dry 
spot or “hole” in the tear film. The 
BUT in normal patients has recently 
been reported to be between 15 to 35 
seconds.** In our experience, the 
normal BUT has an even wider varia- 
tion than this, with normal times of 
both shorter and longer duration. A 
surface-active polymer should prolong 
the BUT. This effect on the BUT is 
indicatien to demonstrate duration of 
effectivity of new polymer tear sub- 
stitutes: We used normal patients 
with rapid BUTs because it is easier 
with them to determine subsequent 
prolongation of BUT. We could dem- 
onstrate with collagen wafers a pro- 
longaticn of BUT that lasted approxi- 
mately 60 minutes after complete 
dissolution of the wafer (approxi- 
mately seven hours for the total effect 
of the moncross-linked wafer). 

We envision use of these inserts in 
those patients with mucin deficiency 
and slight to moderate decrease in 
aqueous volume. A certain minimum 
amount of tear volume is necessary to 
eause solubilization of the insert, and 


diffusion of the polymer into the tear 

film. We have been gratified to find:in 

our early clinical trials that the drys 
eyed: patients have been very enthu- 

siastic in their reception of these 

inserts. These few patients with “dry 

eye syndromes” reported sustained 

relief of symptoms with the insert. as. 
opposed to the traditional - pulsed 

delivery system where they got. 
“pulsed relief.” 


This investigation was supported in part by* 
National Institute of Health grant 1 ROL EY 
01515-01. 

Informed consent was obtained from the 
patients used for evaluation of the soluble artifi- 
cial tear inserts. 
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Henry S: Metz. MD, Lee Schwartz, MD 


_.@ Eleven. patients with SR” or “V” 
-pattern strabismus and the absence of 
-notable oblicue: muscles overactions, 
were operatec: on, using the technique of 
monocular. vertical displacement of the 

“ horizontal rectus. muscles. The average 
` correction of tre A or V pattern was 16.54. 
Subjective torsional complaints were not 
a sported by any of the patierts. Torsion 
was measured postoperativey with the 
< Maddox rod, Maddox wing, and amblyo- 
scope. The average torsional measure- 
ment, at leastone month postoperatively, 
“was 1.6° witha range of 0° to 7°. ft was 
concluded that monocular: vertical dis- 
placement. of the horizontal rectus mus- 
cles can result in satisfactory correction 
ot the A cr ¥ pattern and produces no 
substantial pestoperative tors onal symp- 
-toms or subsianfial measured torsion at 
‘both distance and near fixati i 
(Arch Obala 95: 251-253, 1977) 
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_ The Treatment of A and V Patterns 
by Monocular Surgery 


Sr “A” and “V” patterns: were 
recognized as a common oc- 
currence, much has been written 
about their importance and treat- 
ment. A V pattern is a greater amount 
of esodeviation in downgaze or a 
greater amount of exodeviation in 
upgaze amounting to at least 154 
difference between upgaze and down- 
gaze An “A” pattern is a greater 
esodeviation in upgaze or greater 
exodeviation in downgaze, amounting 
to at least 10A difference between 
upgaze and downgaze.' These defini- 
tions are useful, as differences in the 
horizontal deviation between upgaze 
and downgaze of less than 104 are 
usually not important in patient 
management. 

Many ophthalmologists prefer to 
weaken an inferior or superior oblique 
muscle for A and V patterns, if an 
oblique muscle shows definite everac- 
tion. In the absence of oblique muscle 
overaction, the surgeon can choose 
between symmetrieal vertical dis- 
placement of the horizontal. rectus 
muscles in each eye, or horizontal 
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displacement. of the. Vertical tect 
muscles. * Most paysicians prefer not 
to displace vertical rectus muscles for 


approach may not be satisfac 
Experience with symmetrical ve ve 
displacement of tae horizontal recti in 
each eye combined with appropriate . 
surgery to correct the dev. iation in the 
primary position: has been success 
ful E 
There are occasions when. th 
geon prefers to confine his surgery to 
one eye, es in petients with amblyo- 
pia, patients having previous surgery 
in one eye only w th conjunctival scar- 
ring moncecularly amd patients witha 
similar deviation at both distance and 
near fixation. 
Monocular surzery for y pattern 
consists of depressing the media 
rectus insertion and elevating ‘the 
lateral rectus insertion. Surgery for à 
pattern would be just the opposite. 
The horizontal rectus muscles are 
moved vertically ir the direction in. 
which the mest ameunt of weakening: 
is desired. The displacement alone has: 
little effeet in tae primary position — 
and in gaze opposite the displacement. | 
In gaze towards? ‘hedisplacement, the | 
altered position of the muscle inser- 
tion reduces the mechanical effective 
ness of the musde pall, thus weaken 
ing its action in that direction, 
































An easy way to remember this 
would be as follows: 

~ LRAV EMR. L.R.AAHMLR 
There is concern that this type of 
monocular vertical displacement of 
the horizontal rectus muscles could 
result in ocular torsion with disturb- 
ing symptoms. We decided to study a 
-Broup of patients undergoing monocu- 
lar, vertical displacement of the hori- 
zontal rectus muscles for treatment of 
A or V patterns to determine whether 
they had subjective, torsional com- 
plaints and to measure induced ocular 
torsion. at distance and near fixation. 


pee 


METHODS 


Eleven’ patients were included in this 
study. Nine had a V pattern (4 esotropes 
and 5 exotropes), and two had an A pattern 
(i esotropia and 1 exotropia). The average 
size of the exotropia was 314 (range: 254 to 
45A). The aver age esotropic deviation was 
25A (range: 15 to 50A). The average ‘size of 
the A or V pattern was 214 (range 10 to 
“S0A). 

_ ©The patients’ average age was 25 (range: 
- 10-to 44 years). All patients were able to 





ti left, ‘unoperated horizontal rectus muscles, right eye. Atr 
ight lateral rectus insertion has been resected and elevated 
be displaced vertically in opposite direction for an A syndrome and intorsion would be expected. 
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give reliable, subjective responses. Nine of 
the eleven patients had excellent equal 
vision in each eye. Two patients were 
amblycpic (the amblyopic eye was 20/60 in 
one patient and 20/400 in the other). 

Patients chosen for this procedure of 
monocular, vertical displacement of the 
horizontal recti had the following findings: 
(1) an A or V pattern of at least 10A; (2) an 
absence of moderate or marked oblique 
muscle overaction; (3) a deviation of at 
least 13A in primary position; and (4) an 
absence of any torsional complaints pre- 
operatively. 

At surgery, the appropriate recession- 
resecticn procedure was done for the devia- 
tion in the primary position, in addition to 
vertical displacement of the horizontal 


recti. For V pattern, the medial rectus was 


depressed and the lateral rectus elevated. 
For A pattern, the lateral rectus was 
depressed and the medial rectus elevated. 
Vertical displacement averaged 5 mm 
(range 3 to 6 mm). This represented one 
half to two thirds of a normal tendon width 
(the average medial and lateral rectus 
insertions are 9 te 10 mm in width). 
Patients were examined one day postop- 
eratively, one week postoperatively, and 
one menth postoperatively. Several pa- 











ight, the right medial rectus insertion has been recessed and depressed.and 
for a V syndrome. Expected extorsion is indicated by arrows. Muscles would 


tients were examined beyond the one- 
month postoperative visit. The average 
follow-up time was three months (range 1- 
to 21 months). 

Postoperatively, patients were gues- 
tioned about subjective torsion. In addi- < 
tion, torsion was measured using (1) double 
Maddox rods, (2) a Maddox wing, and g 
the amblyoscope.” 


RESULTS 


At the last postoperative visit, the — 
average A or V pattern measured was 
2.54 (range 0 to 7A). The average A-V 
correction was 16.5A. There were no 
overcorrections of the A or V pattern 
(no V- patterns. were turned into A 
patterns. and- vice versa). 

The average postoperative devia- 
tion in the primary position was 3A 
(range 0 to 10A). 

None of the patients reported 
subjective torsional disturbance post- 
operatively. Torsional measurements 


with the Maddox wing averaged 2.2°, 


with double Maddox rods averaged 
15°, and with the amblyoscope aver- 
aged 1°. The range of torsional 
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measurements ai the last visit was 0° 
to 7° with an average of _@. 
. Torsional - exeyclodeviation was 
found when surgery was performed 
for a- V pattern and incyzledeviation 
when. surgery was done for an A 
pattern (Figure). 


COMMENT 


Monocular wertical displaeement of 
the horizontal rectus muscles was 
„successful in decreasing the A or V 
* pattern. Five millimeters cf vertical 
displacement. (about a 3af tendon 
width) eliminated 154 of A or V 
pattern and «id not cause overcorrec- 
tion of the A or V. Godstein’ also 
found this -precedure 2ffective in 
“reducing the vertical incomitance of 
the A and. V patterns. H= ‘noted that 
when- obligue masele dysfurction was 
present; resieuai vertical incomitance 
persisted. We chose not te perform 
this procedure in patients with oblique 
muscle dysSunction and did not 
encounter substantial persistence of 
the A or V pattern. 

~ Goldstein’ indicated that torsional 
diplopia was aot reported in any of his 
patients, two thirds of whom. had 
SS decreased -vic.or in one eye cr were too 
young to test All of our patents were 
-old enough: te test añd a great 
majority had exeellent, ecuel vision in 
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each eye. All of the patients couid see 
well enough to recognize both images 
of the Maddox rod, the Maddox ring, 
or the amblyoscope. Ocular tersion 


: measured at least ene month pestop- 


eratively averaged between 1° and 2° 
and was 0 in several patients. These 
small amounts of torsion did not 
produce disturbing symptoms. 

In 1974, Almeida" reported supra- 
placement and infraplacement of hor- 
izontal rectus muscies in the same eye 
to correct the A or V pattern. These 
vertical displacements were of 4 to 5 
mm. He indicated that this operation 
should produce tersion of the op- 
erated-on eye. However, he was un- 
able to demonstrate any torsional 
effect in the postoperative pericd. All 
of his patients had esotropia, the 
majority showing a V pattern and a 
few demonstrating an A pattern. The 
average correctior of the A or V 
pattern was 25A with a range of 10 to 
54A of correction. In 75% of cases, the 
vertical incomitanee was redueed to 
5A or less and in more than 90% of 
cases, the vertical incomitance was 
reduced to 10A or less. The method for 
determining induced torsion in the 
postoperative period was net de- 
scribed. In Almeida’s series, monoc- 
ular vertical displacement of the hori- 
zontal rectus muscies to correct an A 
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or V pattern was _prēformeč 
patients with minimal or absent 
oblique overaction. Be concludes th 
this technique is an. effective proce- 
dure for correcting A and V patterns. 
when the indicaticns-are proper. = 

Our indieations formonocular verti- 
cal displacement ef aorizontal rectu: 
muscles in the surgics! treatment o: 





substantia! oblique mescle overactions. 
or all oblique muscles overacting, (2) 


tance and near deviations, and (4) 


stantial conjunctival and Tenon. cap- 
sule searring in the eperated-on eye. 

Contraindications Include (1) sub- 
stantial oblique muscle overactions, 
(2) unequal distance and near devia- 
tions, and (3) superier. oblique muscle 
palsy. With superior oblique palsy, 
there is frequently an exeyclodevi 
tion and a V pattern. Depressing th 
medial rectus and elevating the lateral 
rectus may reduce the V, but will 
likely accentuate the excyelotorsion 
and increase the torsional -com 
plaints. 
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è Seventeen children, born of severely 
others, exhibited segmental 
optic nerve hypoplasia with normal visual 
: altitudinal or sector field 
ects corresponding to the hypoplastic 
reas of the disc. This is the first group of 
atients with optic nerve hypoplasia in 
hich a- possible cause has been identi- 
ed. Optic nerve hypoplasia is neither a 
are abnormality usually associated with 
arious central nervous system defects, 
is it- always. accompanied by de- 
ased visual acuity. 
(Arch Ophthalmol 95:254-258, 1977) 


rior to the reports of Walton and 
~ Robb’ and Edwards and Layden? 
1970, -optie nerve hypoplasia was 
thought to be a rare developmental 
anomaly, usually associated with se- 
ere- CNS defects. Since those two 
ports, together comprising a total of 
patients, optic nerve hypoplasia has 
nm recognized as a not uncommon 
nomaly, often occurring in otherwise 
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Optic N erve Hypoplasia With Good Visual 
cuity and Visual Field Defects 


udy a Children of Diabetic Mothers 


A Peira, MD, David S. Walton, MD 


normal individuals. Until now no 
probable causes have been identified. 
This article presents a report of 17 
patients, born of diabetic mothers, 
with eptic nerve hypoplasia, most of 
whom exhibited good visual acuity 
and characteristic visual fieid defects. 
This association with maternal dia- 
betes mellitus has not been previously 
recognized, Furthermore, aside from a 
few isolated case reports, it has been 
assumed that this anomaly is invar- 
iably associated with very poor visual 
acuity- 


PATIENTS AND METHODS 


Of a total ef 93 patients with optic nerve 
hypoplasia seen by the authors in the past 
five years, 17 have been the offspring of 
diabetic mothers. Most of the patients 
were initially seen at Children’s Hospital 
Medical Center and the others were seen at 
Massachusetts Eye and Ear Infirmary. 
Fundus plotegraphs and visual field exam- 
inations were performed when the age and 
cooperation of the patients permitted. 
Siblings and parents were examined when 
they were available. 


REPORT OF CASES 


The Table summarizes the important 
features of each of the 17 patients. Four- 
teen had bilateral involvements and three 
unilateral. There were 12 female patients 
and five male patients. Fundus photo- 
graphs could be obtained in 11 of the 17 
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patients. Drawings were made of the optic _ 


dises in the other six. Adequate perimetric 
visual fleid examinations could be per- 
formed in nine patients. Patient 1 had 


extensive neurological studies, including. -< 


pneumoencephalography. Beyond the optie 
nerve anomaly, no neurologic abnormali- 
ties were found. She was the only patient 
in whom the optic foramina were small. 
Other ocular abnormalities, including stra- 


bismus and microcornea, were present in — 


some patients and are summarized below. 


Other Ocular No, of 
Anomalies Patients 

Strabismus 9 
Mild microcornea So eS 
Nystagmus Qs 
Partial fourth 

nerve palsy 1 
Partial sixth 

nerve palsy 1 
Mild 

blepharophimosis 1 
Dacryostenosis 1 


Nonocular abnormalities seen in this group 
are summarized below. 


Associated 


No. of 
Nonocular Findings Patients 
Retarded 
motor development 3 
Hypoglycemic attacks 2 
Deafness 2 
Migraine headaches 2 


« 











` 
Fig 1.—Rigħt eptic disc of patient 3. Thin 
crescent of pigment separates normal disc 
tissue from partially pigmented scleral 
crescent supeior to disc. 
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Fig 2.—Visual field of right eye of patient 3 showing inferior field loss 
corresponding to hypoplasia of superior portion of optic disc. 


Fig 3.—Right optic disc of patient 
4. Disc seems to be truncated 
superiorly. 





Fig 4.—Left optic disc of patient 
4. Disc seems to be truncated 
superiorly. É 
iz 
Fig 5.—Visual fields of patient 4. Inferior i 
field loss corresponds to hypoplastic ¢ 
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superior portion of optic discs. 
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‘mierocornea and her sister has Klippel-Feil 
syndrome. The eyes of the ° diabetic 
-Mothers were examined when possible. Of 
- five mothers, cataracts obstruct the fundus 
-Wiew-in one: Two ofthe other four have 
diabetic retinopathy and none have optic 
“nerve hypoplasia. The eyes of three fathers 
© are normal. 



































COMMENT 


< Hypoplasia of the optie nerve with 
good visual acuity has been reported 
previously in a few patients. Whinery 
and Blodi’ reported six cases of optic 
nerve hypoplasia in 1963. One of their 
‘patients with bilateral hypoplasia had 
light perception in one eye and 20/40 
vision with generalized constriction of 
the visual fields in the other eye. 
Another had light perception in one 
eye and 20/20 vision with nasal field 
loss in the other eye. Their other 
-patients had severe visual loss. In 
1970, Ellenburger and Runyan‘ de- 
scribed a 28-year-old woman with 
_ bilateral optie nerve hypoplasia who 
‘also had holoprosencephaly, agenesis 
of the septum pellucidum, and was a 
dwarf. The patient had 20/200 vision 
in one eye and 20/25 vision in the 
other, with bitemporal field loss. The 
optic foramen on the side with the 20/ 
_ 200 vision was reduced in size. In 1972, 
Seeley and Smith? described four 
< patients with optie nerve hypoplasia 
and visual field loss. Three of these 
. with bilateral hypoplasia had cecocen- 
tral seotomas in both eyes, and one 
with unilateral optic nerve hypoplasia 
- vhad a temporal hemianopsia in that 
eye. Only one of the patients with 
hypoplastic nerves had reasonably 
good vision of 20/50 in one eye and 
_ 20/70 in the other. Two of the authors’ 
“patients had small optic canals and 
_two_of them had normal optic canals 
associated with the optic nerve hypo- 
plasia. In 1972, Gardner and Irvine’ 
“described two patients with optic 
nerve hypoplasia that had good visual 
acuity. One patient had unilateral 
“optic nerve hypoplasia and visual 
acuity of 20/30 in the eye with the 
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hypoplastic nerve. The other patient, 
with decidedly small optic discs, had 
20/20 vision and inferior altitudinal 
field defects in each eye. This latter 
patieat is the only one that resembles 
the patients in our series. There was 
no mention of maternal diabetes in 
the case report of Gardner and Irvine. 
In the patients in whom we were able 
to oktain visual fields, the defects 
were all of an altitudinal or sector 
nature end corresponded with the 
most hypoplastic part of the dise. 
There was no suggestion that they 
were duete CNS defects as were most 
of the visual field abnormalities in the 
above-mentioned reports. A number 
of nozocular malformations have been 
deser:bed in infants born of diabetic 
mothers, the most common of which 
fall into a few broad categories. Skel- 
etal anomalies include vertebral agen- 
esis, meningomyelocele and spina bi- 
difa scula. hypoplasia or aplasia of 
the leng bones of the arms or legs, 
congenital dislocation of the hips, 
talipes, ard arthrogryposis. Facial 
anomalies include eleft lip and palate, 
micreglcssia, and micrognathia. Con- 
genital heart disease has also been 
reportec.~° All these anomalies have 
been osserved in infants whose 
mothers have been treated only with 
insulin. Other anomalies have oc- 
curred im infants born of women who 
received oral hypoglycemic agents 
during pregnancy in addition to insu- 
lin. They include abdominal and 
thorazic hernias, syndactyly, ear mal- 
formations. accessory digits, and 
gross y ma formed internal organs. 
None of the mothers of the patients 
incluced in our study had received oral 
hypoglycemic agents. None of our 
patients suffered the more severe of 
these anemalies listed above. 

It is imteresting that the diabetic 
intraaterine environment has been 
reportec te produce partial failure of 
development in such a wide variety of 
structures. We believe optic nerve 
hypoplasia should be added to these 


partial failures, though the mecha- 


nism of this failure is not clear. Optic 
nerve hypoplasia is not a familial 
abnormality. Its occurrence in several”. 
sibships included in the present report 
seems likely to be-due to the adverse 
intrauterine environment. Familial 
occurrence of optic nerve hypoplasia 
should prompt inquiry about maternal 
diabetes. 

Our understanding of optic nerve 
hypoplasia is continuing to. evolve. 
The two large series of patients’ 
reported in 1970’? made it dear that 
optic nerve hypoplasia is not a rare 
anomaly usually associated with seri- 
ous CNS abnormalities. The present 
study demonstrates that the special 
form of optie nerve hypoplasia oc- 
curring in the children of diabetic 
mothers is consistent with normal 
visual acuity, though altitudinal or 
sector field defects are common. 
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THE GRYO SYSTEM | 


that specializes in everything 


For the ophthalmologist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds... the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 
system that’s at home in any O.R., call or write for details 
on the new ACU22. 


@ Exhaust vent on back of console guides coolant gases (CG 
or N20) out of the O.R. (via tubing). 


@ Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. 


© Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


© Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 


NEW - Available for electric and non-electric. 


MICRO (1MM) PROBES MACHEMER/BIETTI PROBE 


larger (6mm x 3mm) tip reduces 
time for multiple application 
procecures. 


Straight curved 
cataract cataract 





456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 « (215) 353-4350 


* New York + Los Angeles - Chicago + Houston - Atlanta - Cleveland 4 Kee er 


All products repaired and serviced in Broomall, Penna. 





..With the future in sight 


For uninterrupted control of O.P 
„Never more than one or two instillations 
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Scanning electron microscopy of : 
primate trabecular meshwork (X300): 
Viewed here is Schlemm’s canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy, 
Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical 
procedures for treatment of the disease. 


| Because >HOSPHOLINE IODIDE is long-acting, it can help provide 
s _uninterruoted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphekia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
“one in the morning; are generally needed. 
Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
itis not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...usec alone 
or in combination with other medication. 
When starting FEFOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the log cal choice. If strengths of 0.06%, 0.125%, or 0.25% are req sired 
.the initial use of tha 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE ti gaeresns 


(echothiophate iodide for ophthalmic solution) 


Bid 


Se- next page of advertisement for prescribing information 





(echothiophate iodide) 





in the management of 
chronic simple (@pen-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 
<+ {For full prescribing information, see package circular } 


_PHOSPHOLINE IODIDE” 
* (ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SCLUTION) 


“= PHOSPHOLINE IODIDE is a long-acting cholinesterase in- 
=< hibitor for topical use. 
< Andications: Glaucoma—Chronic open-angle glaucoma. Sub- 
-= acute or chronic angleclosure glaucoma after irideciomy or 
"where surgery is refused or contraindicated. Certain 7OPr-uveitic 
=. Secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomitant esotsop as with a 

Significantaccommodative component. 
Contraindications: 1. Active uveal inflammation. 

_2. Most cases of angle-closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredienss. 
Warnings: 1. Lise in Pregnancy: Safe use of anticholinssterase 
medications during pregnancy has not been established nor 
has the absence of adverse effects on the fetus or on the 

respiration of the neonate. 

2. Succinyicholine should be administered only witregreat 
caution, if at all, prior to or during general anesthesia te patients 
receiving anticholinesterase medication because ef pzssble 
respiratory or cardiovascular collapse. 

3..Caution should be observed in treating glaucemaavzh 
PHOSPHOLINE IODIDE in patients who are at the sarae time 

«¿undergoing treatment with systemic anticholinesterase med- 
`. ications for myasthenia gravis, because of possible acverse 
“additive effects. 
., Precautions: 1. Gonioscopy is recommended prior to mitiation 
of-therapy. 

2. Where there is a quiescent uveitis or a history of thes condi- 
tion, anticholinesterase therapy should be avoidedor Bed 
cautiously because of the intense and persistent moss and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal cuets for 
a minute or two following instillation to minimize drainage into 
the nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 

~.Salivation, urinary incontinence, diarrhea. profuse sweating. 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE JODIDE.wko ere ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers. workers ir plants 

~ manufacturing or formulating such products, etc.}shoulc be 








warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme cau- 
tion. if at all, in-patients with marked vagctonia, bronchial 
asthma, spastic gastrointestinal disturbances. peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial in- 
farction., epilepsy. parkinsonism, and othar disorders that may 
respond adversely to vagotonic effects. - 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

8. PHOSPHOLINE IODIDE (echothiophate iodide} should be 
usec with great caution. if at all, where there is a prior history of 
retinal detachment 
Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established. retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in 
adult patients without a previous history of this disorder. 

2. Stinging. burning. lacrimation, lid muscle twitching, con- 
junctival and ciliary redness, browache. induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4 ‘ris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The-cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed fer the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening. obstruc- 
tion of nasolacrimai canals. 

6. Lens opacities occurring in patients under anticholinester 
ase therapy have been reported: routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated b pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously. artificial respiration should be Given Hf necessary. 
How Supplied: Four potencies are available 1.5 mg package 
for dispensing 0.03% solution: 3:0 mg package for 0.06% solu- 
tion; 6.25 mg package for 0.125% solution’ 12.5 mg package 
for 0.25% solution. Also contains potassium acetate (sodium 
hydroxide or acetic acid may have been incorporated to adjust 
pH during manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid and exsiccated sodium phosphate. 
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TWO GOOD REASONS FOR CHOOSING 
HYDROCURVE 


THERMAL DISINFECTION 


Hydrctherm™ II patient unit-a unique 
disinfection system which eliminates 
the need for steam heat. Heat is 
transmitted to the HydroCurve” 
Carrying Case by direct conduction. 
The safety and efficacy of heat asa 
disinfection agent with the 
HycireCurve® (hefilcon A) Contact 
Lens PHP* is retained without having 
to.add distilled water to the unit. 
Patient convenience assures patient 
compliance with proper hygienic 
methods. There is more than 
sufficient safety in the disinfection 
process and the lower heat will 
reduce the possibility of surface 
build-up on lenses which have not 
been properly cleaned. 


Nə matter which method you prefer, 

HedroCurve’ offers you the flexibility’ 
of choice. Now you can provide the 
dsinfection system that best suits 
your patients’ individual needs. For _ 
full information about all HydroCurve” 
products and supplies, call now, toll 
free 800-854-2790. In California 
880-542-6000. 


CHEMICAL DISINFECTION 


An alternative system has now been 
cleared for use with the HydroCurve~ 
(hefilcon A) Contact Lens PHP*- 
chemical disinfection. It’s the only 
chemical system availabie fcr soft 
lens disinfection in this country, It 
consists of FLEXSOL® disinfection 
and storage solution, NCRMOL” 
rinsing solution and PREFLEK® 
cleaning solution. 


© HYDROCURV = is 


A Subsidiary of Continuous Curve Contact Lenses, Foa 
8006 Engineer Road, San Diego, California 92 711 


Hydrocurve® Soft Lenses, Inc.“ PHP (U.S. Pat. 3,721,557) 
Trademark of Automated Optics, Inc. 
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Observation Live Surgery TOPICS 

Video Observation of All Techniques Observation Live Surgery 
Pre- and Post-Operative Care Video Observation of All Techniques 
Complications Pre- and Post-Operative Care 

IOL Power Calculations Complications 

Practice Session - Animal and Cadaver Eyes IOL Power Calculations 

Retinal and Corneal Care Practice Session - Animal Eyes 

_with Intraocular Lenses Surgical Instrumentation 


















400-Page Manual Manual 
ACULTY FACULTY 

: *John Alpar, M.D. *Henry Hirschman, M.D. D. Peter Choyce, M.S., FRCS Essex, England 

Ralph. D. Anderson, M.D. Kenneth J. Hoffer, M.D. Lawrence D. Castleman, M.D. 
“John P. Beale, M.D. Richard L. Holmes, M.D. John J. Darin, M.D. 

"Henry M. Clayman, M.D. *Norman S. Jaffe. M.D. Donald E. Dickerson, M.D. 
_ Johnd. Darin, M.D. Otto H. Jungschaffer, M.D. Richard Elander, M.D. 
-Donald E. Dickerson, M.D. Jeremy E. Levenson, M.D. John E. Gilmore, M.D. 

Robert ©. Drews, M.D. “Maicoim A. McCannel. M.D. Robert Hare, M.D. 

Richard Elander, M.D. *Mary C. Michelis M.D. Kenneth J. Hoffer, M.D. 

Miles A.-Galin, M.D. “Donald L. Praeger M.D. Richard L. Holmes, M.D. 

John E. Gilmore, M.D. Dennis D. Shepard, M.D. Otto H. Jungschaffer, M.D. 

Robert Hare, M.D. “Bradley R. Straatsma, M.D. Jeremy E. Levenson, M.D. 

David A. Hiles, M.D. Murry K. Weber, M.D. Murry K. Weber, M.D. tape 
> Guest Lecturers Please Detach Here q 
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FEE SCHEDULE 


O Feb. 4-5 Binkhorst (Course |} $600 O Feb. 7-8 Choyce (Course II) $600 
-O Combination Course | & Il - $1000 











ae *Additional dates, Binkhorst (Course 1) Fee: $600 
-Check one O April 1-2 OJune3-4 OAug.5-6 O Oct.7-8 ONov.4-5 0 Dec. 2-3 
‘Name Phone 


— Address 











City eee State Zip 








Make check payable to Santa Monica Hospital Medical Center and mail to Jeanne Harris 


_ CHARLIE RUGGLES OPHTHALMOLOGY DEPARTMENT 
SANTA MONICA HOSPITAL MEDICAL CENTER. 
1225 15th Street Santa M ica, California 90404 (213) 451- 1511, Ext. 2148 | 
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In the treatment of corneal edema... 


Adsorborac offers the clinician a hypertonic agent that provides an enhanced dura- 
tion of therapeutic response without sacrificing patient comfort and convenience. 
Adsorbonac is a sterile, hypertonic solution 
of NaC! contained in Burton, Parsons’ 
ophthalmic vehicle—Adsorbobase '* 
Because of the unique action of its polymeric 
vehicle, Adsorbonac: 


e Adsorbs to the corneal surface and 


resists dilution by aqueous tear com- 
ponents. 


ADMINISTRATION: For the 
treatment ef corneal edema— 
one or two drops in affected 


e Demorstrates a high degree of effi- eyefs) every three or four 
cacy im reducing corneal edema, and hours. To clear the cornea for 
3 = = A examinat on—one drop of 
In treating recurrent corneal erosions. Adsorbonac as required. 

e Provides a marked improvement in 


visual acuity (with minimal stinging 
and burning). 


SUPPLIED: Adsorbonac 2%, 
Adsorbonae 5% in 15cc. sterile 
dropper viels. 


Literature and clinical samples 
are availabe on request. 


ADSORBONC * 


BURTON, PARSONS & CO., INC. 
OPHTHALMIC PRODUCTS DIVISION, Central Industrial Park, Washington, D.C. 20027 
Montreal, P.Q., Canada, Munich, Germany 





Note: Clinical reports have demonstrated the value 
of Adsorborac 2% in the treatment of the geriatric 
patient wita corneal edema. The Adsorbobase 
vehicle (also present in Adsorbotear) provides a 
hydrophiic surface—of relatively long duration— 
over which the aqueous portion of the tear film 
can spread spontaneously. The mucin-like layer 
also helps stabilize the precorneal tear film 





CAX-130 V-50W 


OJECTOR 


Fits all A. O. type projector charts. 
Save 35% to 60% on competitive prices anywhere, 
when you purchase top quality projector lamps by 
the case(24 lamps) from U.S. Optical Specialties, Inc. 





Minimum quantity purchase: one 6 pack @ $3.50 per lamp. 


Top quality lamps at the lowest prices in America. 
Equal to any competitive lamp. 


SATISFACTION GUARANTEED 

















Gentlemen: please send CAX-130v-50w = ’ 
case(s) (24 lamps) @ $2.80 each aay 
i Minimum Purchase: sfmmediate Delivery ; 
y 6 pack(s) @ $3.50 each. eè Postage Addex ' 
f Name ' 
Address $ 

o, 

City State Zip <: 





604 Mission St., San Francisco. CA 94105 (415) AR? TAacR 











THE BLAYDES CLINIC 











Excellent opportunity for General Ophthalmolo-* 
gist. Helpful if capable of handling fluoroscein 
and photocoagulation. Association with growing- 
practice. 








Modern spacious clinic includes up-to-date 
equipment and is staffed with a large well-trained 
group of assistants. 








On going research continued in several different 
fields of ocular surgery. 







If interested, please contact: 










J. Elliott Blaydes, M.D. 
The Blaydes Clinic 

Corner of Frederick & Woodland Ave. 
Bluefield, West Virginia 24701 










TENTH ANNUAL CORNEAL 
RESEARCH CONFERENCE 
BOSTON 
MASSACHUSETTS 





JUNE 17-18, 1977 


SPONSORED BY THE EYE RESEARCH INSTI- 
TUTE OF RETINA FOUNDATION AND THE 
MASSACHUSETTS EYE AND EAR INFIRMARY 


Registration and payment of $30.00 registration 
fee in advance is necessary for each participant. 
Please make checks Payable to “Eye Research 
Institute” and remit by May 15, 1977. Those 
wishing to present papers should submit a 150- 
word abstract by April 15, 1977 to: 





Richard A. Thoft, MD 

Eye Research Institute of 
Retina Foundation 

20 Staniford Street 

Boston, Massachusetts 02114 
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The Chan WRISTREST 


is a revolutionary addition to 
ophthalmic surgery. 


No longer must the surgeon or his assistant = 
be forcad to depend on his own arm-shoulder 
muscle tension or a portion of the patient’s anatomy 
during delicate surgery. 


The WRISTREST, precision manufactured by Diversa- 
tronics, Inc., adjusts quickly to any height or position. 
It removes or swing-cilts instantly away. Adaptable to 
all operating tables cr stretchers, the stabilizing base 
is firmly anchored under the O.R. mattress by the pa- 
tient’s own weight. Portable—sturdy and autoclavable 
— it is as essential to microsurgery as to general ogh- 
thalmic use. 


The susgieal drape forms a natural valley between the 
WRISTREST and the patient’s head preventing instru- 
ments wom falling to the floor. 


Each Chan WRISTREST comes with an autoclavable, 
polyether foam Diversatronics Surgical Headrest .. 
steady adjustable and comfortable. Experience rock- 
solid erm support which frees every manipulative 
nerve enc muscle for surgical procedures. 


Call orwrite today: Mr. David Keeler, Broomall, Pa. or 
Mr. Wally Parama, West Coast. 





PRICE $325. 


= ¿ KE E LE 456 Parkway, Eawrence Park Industrial Park, Broomall, Pa. 19008 (215) 353-4350 
31211 Floweridee Drive, Palos Verdes Peninsula, California $0274, (213) 377-0708 
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: -PRESBYTERIAN HOSPIT AL OF PACIFIC MEDICAL CENTER 
a ANNUAL POSTGRADUATE CONFERENCE : 
> June 16, 17, 18, 1977- 
- (Immediately Prior to AMA Meeting) 
Golden Gateway Holiday Inn (Free Parking) 


HIGHLIGHTS OF 
MODERN 
OPHTHALMOLOGY 


Cataract. surgery: new methods, including phacoemulsification. and intraocular 
lenses 


Diagnosis. and treatment of macular disease 
Glaucoma: new methods in diagnosis and treatment 
Advances in the treatment of ocular infection 


Up-to-date information on fluorescein, retinal and vitreous surgery, and malprac- 
tice 


New and rediscovered techniques in strabismus 
Modern treatment cf corneal disease 


New instruments 


FACULTY 

Gilbert W. Cleasby, M.D., Chairman Nancy M. Newman, M.D. 
Jerome W. Bettman, M.D. John L. Norris, M.D. 

John C. Cavender, M.D. William H. Spencer, M.D. 
Byron H. Demorest,; M.D. Bruce E. Spivey, M.D. 
Wayne E. Fung, M.D. Robert L. Stamper, M.D.- 
William C. McBain David W. Vastine, M.D. | 
Henry S. Metz, M.D. Robert G. Webster, Jr., M.D. 











Category A credit for the American Medical Association Physician Recognition Award and the 
California Medical Association Physician Certification Program in Continuing Medica! Education, 
(16 hours credit) 






REGISTRATION — 


"DF Highlights of Modern Ophthalmology (ee $185.00) 


C: Residents and Fellows (fee $75.00) 
June 16-18, 1977 

















Name l ee 
a l E SMD. 
<o Name: oe z 

Ee (As you wish it on your badge) 
-Address = ee 2 
: Number Street 
City State : Zip Cade 


Check made payable to PACIFIC MEDICAL-CENTER should accompany this application to: 
; i ~ Continuing Education 
Pacific Medical Center 
‘P.O. Box 7999 x 
-San Francisco, CA 94120. 
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Today more than ever... 


the one lens for 
ophihalmologic practice 


SOFLENS Contact Lens. 


(polymacon) 


New B3 and J3 series lenses for aphakia 

High-plus B3 and J3 series join the high-plus F3 and 
N series lenses to give you the widest latitude in fitting 
your aphakic patients...even patients you have not 
been able to fit before. Now you can fit aphakic 
patients with the same easy, consistent Bausch & 
Lomb fitting system you've used with myopic patients. 


New F3 series lenses for the neglected hyperope 
With the flatter-fitting 13.6-mm diameter lens to 
complement the low-plus N series lenses, more 
options in fitting hyperopes are available to you. 





aphakia:- hyperopia: - 
myopia: -additional 
herapeutic indications 


SOFLENS Contact Lenses have demonstrated usefulness 
in the treatment and management of a wde variety of disorders 
of the corneal epithelium, including: 


painful bullous keratopathy « recurrent indolent ulcers « erosions, 
secondary ta trichiasis e postoperative keratoplasty « recurrent 
erosions ard abrasions 


All SOFLENS Contact Lens series may be used for therapeutic 
application, but the PlanoT series provides the lens of choice. “The 
dangers ct misfitting are virtually eliminated; using the one- 
diameter. one-posierior-curve Plano T lens. 


One lens does it all... SOFLENS Contact Lens. 
hy consider another? 
spincas? enses for reproducibility, durab lity and unexcelled 
hurface quality «a simple, consistent fitting system to fit patients 
accurately easily and rapidly « a toll-free telephone order service 
orrapid crocessing of your lens and accessory product needs 


ll these features add up to fast, , 
redictabls, efficient fitting for you at ofl 3 N S 
from the pidneer in the research of 
soft contact lens technology— (polymacon) 
3qusch & omb SOFLENS Division. CONTACT LENS 


. Gasset AR, Lobo _=Simplified soft contact lens treatment in corneal 
diseases. Ann Optthaimol (in press). 


See next page for a bri& summary of the prescribing information 





(polymacon) 
CONTACT LENS 


VISION CORRECTION AND THERAPEUTIC USE BR:EF SEMMARY 
{for full prescribing information, see product tabe ag) 








DESCRIPTION: A hemispherical flexible shell whi 
portion of the adjacent sclera. 

ACTIONS: When placed on the human cornea, tre hydrated lens acts as a refractiag 
medium to compensate spherical ametropias aad as a pain reliever by providing 2 
well-tolerated barrier between the exposed corneainerves and the lids. 

INDICATIONS: For vision correction use in persans with non-diseased eyes and in 
aphakia; may be useful in the treatment and management of the following categories of 
disorders of the corneal epithelium: painful bubus xeratopathy. recurrent indoleat 
ulcers, erosions secondary to trichiasis, and epithelial defects including post-operative 
keratoplasties. recurrent erosions and abrasions. 

CONTRAINDICATIONS: Contraindicated in the presenceot any-active untreated infectien 
or abnormality of the anterior segment of the eve with the exception of ametropa, 
aphakia, and the indicated disorders of the corneaepithelium. 

WARNINGS: Abrasions and infections~if a lens becomes less-comfortabie, it should 3e 
removed immediately, and the wearer's eye and the dens examined for the possible 
presence of a foreign body. if any eye abrasior .wiceration. irritation or infection is 
present, or any abnormal eye condition is observed concurrent with lens wear, the leas 
should be removed immediately and a physician consulted. Infectious corneal ulcers 
have been reported. usually associated with failure to follow the recommended 
procedures for care of the lenses. 

Aphakic Patients—Aphakic patients should not te fitted with the lenses during tae 
post-operative period until, in the opinion of the sugeos, the eye has healed complete. 
Lens Sanitation and Handling—Persons who require only vision correction and wae 
would not, or could not, adhere to the recommended daily sanitary care of the ienses-or 
who are unable fo place and remove the lenses shca‘d:not be provided with them. Failure 
to follow handling and sanitation instructions couis lead to serious eye infections which 
might result in corneal ulcers. 

Malfunction and rusting of the metal interior cf the Asepter *-Patient Unit as-wellas 

discoloration and cracking of the lens case has been <eported after varying periods of 
use. ff such occurs, appropriate replacement is inc:cated to avoid interference with tae 
disinfection procedure. 
Medicants and Eye Drops—No solutions, inciudingzconventional contact lens solutions, 
other than normal saline, and the solution made from the SOFLENS™ Enzymatic Contact 
Lens Cleaning Tablets are to be used on a SOFLENS” ‘potymacon) Contact Lens when 
the lens is off the eye. 

Vision Correction Use: No ophthalmic solutions or medicants, including conventional 
contact lens solutions and eye drops. shouid be used by fens wearers prior to placement 
or while the lens is in place on the eye. 

Therapeutic Use: The patient should be instruc ed touse only eye drops prescribed 3y 
the physician when the lens is on the eye. Medication-with preservatives may be used 
when indicated in the usual dosage regimens, Rep2ztedase of epinephrine drops, as wall 
as a single fluorescein instillation, will cause discatoration ofthe lens. Deposits. which 
frequently occur on the fens with continuous wear, may cause discomfort aad 
necessitate replacement as often as every two or “tree months. 


Wearing Restrictions —Lenses used only for visioa correction shauld be removed before 
sleeping or swimming. The lenses should not be usec in the presence of noxious aad 
irritating vapors. insufficient lacrimal secretionszor sypoesthesia may be restricting 
factors to the wearing of soft contact lenses. 


PRECAUTIONS: Placement and Removai—Lenses worn:for therapeutic purposes shouid 
be applied and removed only by the physicize Hewever, ail patients should ae 
instructed in the techniques of placing and removag £ lens so they can do so should it 
become necessary. 

When the tens is used for the treatment of te indicated disorders of the corneal 
epithelium, it is to be worn continuously. for 2% heurs a day, following the inital 
application. The patient should be followed ciosel” Juriag the initiat stages of treatment. 
The fens should be camfortable and the pain assce:ated with the indicated disorders-of 
the corneal epithelium should be relieved airrest enmediately. if the lens ts not 
comfortable and pain persists, another lens shouké’be ered for appropriate fit. 

Daily placement and removal of the lens by the satient may be permitted. However if 
daily removal increases the risk of additional damage to the already compromised 
corneal epithelium and when the degree of pain relief significant during the time tre 
lens is worn, continuous wear should be employed 
Storage—Lenses must be stored ONLY in normal salire solution. if teft exposed to ar, 
the lenses dehydrate. become brittle. and break readily if a lens dehydrates, it should 3e 
resoaked in normal saline solution until it returas ‘e its soft, pliable state which may taxe 
as long as forty minutes. 

Fresh normal saline must be prepared for cleawag:and storing the lenses. This must 
be done daily when the lenses are worn for vision correction purposes. The carrying case 
must be emptied and refilled with fresh normal saline-solution just before disinfectiag 
the lenses. 

The one-ounce squeeze bottle is intended for reparation of normal saline only. As 
this saline is not aseptic, it should not be used ts cigan a lens that is to be replaced 
immediately on the eye, nor should this solution ever be placed in the eye. If the patient 
wishes to remove a lens, clean it, or wet and replace = on the eye, the solution in the 
carrying case should be used as it will have been camiscted. 

Hygiene—tiands must be washed, rinsed thoroughly, and dried with a lint-free towel 
before handling the tenses. 

Cosmetics, lotions, soaps, and creams must not com in contact with the lenses since 
aye irritation may result. if hair spray is used wh:fe the lenses are being worn. the eyes 
must be kept closed until the hair spray has settled. 


ch covers the cornea and may cover a 








SL-1335 January 1977 


soflens’ 


Handling—A lens may be damaged by ricking or tearing if care is not exercised during 
placement on or removal from the eye, replacing or removing it from the carrying case or 
in the cleaning process. Lenses must be placed very carefully in the carrying case to 
avoid damaging the edges of the lenses. 7 
Disinfecting—FRESH normal saline must be prepared daily. After removal from the eye, 
the lens must be irrigated with saline ard rubbed gently to remove mucus and film from 
the lens surface. The carrying case must be emptied and refilled with fresh normal saline 
solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surface of some lenses have not 
been completely evaluated. However, some coatings are known to be proteinaceous and 
others may be oily or greasy film from extraneous agents, such as hair spray or other 
cosmetics, or from the patient's own lacrimal secretions. Many wearers experience little 
or no difficulty with such deposits. However, occasionally a wearer, who tends to secrete 
unusually targe amounts of mucus in the lacrimal fluid, may experience a build-up of 
these deposits within a relatively few weeks, despite adequate cleaning measures. If 
surface accumutations of non-removable materials persist, professional care should be 
obtained promptly. 

The SOFLENS Carrying Case should be washed at least once a week with hot water 
and then rinsed thoroughly with distilled water. Soap or other cleaners should never be 
used to clean the carrying case. 

in order to remove protein deposits which may form on the lenses, wearers should use 
the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for 
use which accompany the tablets. To prevent the formation of the protein deposits, 
patients should use the SOFLENS Enzymatic Contact Lens Cleaning Tablets once a week 
or as directed by the practitioner. 


DISINFECTING with the SOFLENS*® Aseptor®-Patient Unit or ASEPTRON™ 
Disicfecting Unit is necessary to kill microorganisms. If a SOFLENS Aseptor Patient 
Unit or ASEPTRON™ Disinfecting Unit is not available, the lenses may be disinfected 
by boiling them in their carrying case in a pan of water for 15 minutes. When this 
boiling method of disinfection is used, the lenses can be damaged if the boiling water 
is allowed to completely evaporate. The carrying case must ALWAYS be tightly closed 
before disinfecting to prevent leakage of the saline from the case and subsequent 
dehydration of the lenses. 


Fluorescein—Never use fluorescein while the patient is wearing the lenses because the 
lenses will become discolored. Whenever fluorescein is used, flush the eyes with sterile 
normal saline solution and wait at least one hour before replacing the lenses. Earlier 
replacement may cause the lenses to atsorb residual fluorescein. 


ADVERSE REACTIONS: infiltrates, neovascularization, and corneal ulcers have been 
reported in some wearers of the lenses for therapeutic use. 

Serious corneal damage may result from wearing a lens which has been soaked in 
conventional contact fens solution. 

Eye irritation may occur within a short time after putting on a hypertonic tens. 
Removal of the lens will relieve the irritation. 

A iens adheres very rarely to an eye as a result of sleeping with the lens on or wearing a 
hypotonic lens. if a lens adheres for any reason, apply normal saline and wait until the 
iens moves freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as 
rainbows, halos around lights, or foggy vision, may occur in less than 5% of lens wearers. 
if these symptoms occur, the lenses should be removed and professional consultation 
obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these 
symptoms occur, the patient shouid be examined to determine the cause. 

Ataint blue haze, believed to be located in Descemet’s membrane, has been reported 
in the Spokane, Washington area in approximately 29 wearers with otherwise normal 
eyes and in 10 of these patients, the blue haze has cleared or is in various stages of 


regression. As yet, the cause is unknown and the phenomenon has not been found =.: 


elsewhere. The wearers report no subjective symptoms and there is no detectable effect 
on their visual acuity. 

Neovascularization of the cornea, which may require discontinuation of the lens, has 
been observed in some aphakic patients fitted with SOFLENS* (polymacon) Contact 
Lens, and in such instances medical consultation should be obtained. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal 
saline solution. The glass vial is marked with the manufacturing lot number of the lens 
and the dioptric power (black for plus power lenses; red for minus; gold for plano). 


Caution: Federal Law Prohibits Dispensing Without a Prescription. 


Complete information on lenses and accessory products can be found in the current 
SOFLENS Fitting Guide or Price List. 
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— of Formalin-Fixed Tissue 


ne Narsing A Res, MD, Ramon L, Font, MD 


i © An 82-year-old white man had bilat- 
“eral, chronic recurrent uveitis caused by 

Be Toxoplasma ‘gondii. in spite of extensive 
°° therapy for toxoplasmosis, the left eye 
became paiwul and bling and was 
enucleated. Histopathologically, the reti- 
na disclosed aenusually large rumbers of 
-necrotic cys and a few pr 
viable cysts. containing crescent-shaped 
Otganisms: ard scanty free forms of 
¿T- gondii. Etectran-microscopic studies 
confirmed the presence of 2 true wall of 
“the cysts as well as additional ultrastruc- 
tural features sighly characteristic of the 
parasite. Immuncfiuorescent studies of 
the formalin‘ixed tissue demonstrated 
quite vividly the cysts, which stained vari- 

oly o to-the stage of viability of 






















(Arch Ophthalmol 95:273-277, 1977) 






rch Ophthalinol—Vol 95, Fab 1977 _ 





í 'oxoplasmic Retinochoroiditis 


alec ron-Microscopie and Immunofluorescence Studies 


hile light-miczoseopic studies of 

toxoplasmic 
have been extensively described,’ 
only rarely have electron-microseopic 
studies of the offending parasite been 
performed.** Gustafson et al’ in 1954 
published the first electron-micro- 
scopie study of Toxoplasma gondii in 
peritoneal exudate of mice. In 1960 
Hogan and co-workers’ studied the 
morphologic features of the TH strain 
of Toxoplasma in tissue culture of 
retinoblastoma, fibroblasts, and HeLa 
cells. Even though t has been shown 
experimentally in mice infected with 
T gondii and in tissue-culture studies 
that the wall of the cyst is formed by 
the organisms, this has not. been 
confirmed in infeczed human retina. 
Similarly, to the best of our knowl- 
edge, cysts of T gozdii have not been 
demonstrated by anmunofluorescent 
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retinochoroiditis 


‘toxoplasmesis is saspected. 








































antibody techniques in the puman. 
retina, ever thougn tae latter method 
for demonstration of antigenic mate- 
rials and organisms of T gondii had 
been found promising in other tissues 
such as lymph nodes, liver, and 
lungs. 

The purpose of tris study: is to 
describe the results of electron-miero- 
scopic and jmmurofiaorescence stud- 
ies performed on formalin-fixed reti- 
na from an eye enucleated for toxo- 
plasmic retinochowiditis. In addition, - 
we also emphasize the value of immu- 
nofluorescént-antizody techniques in 
detecting quite vividiy antigenic ma- 
terial within cysts aud free forms of.. 
T gondii in “formalin-fixed tissues: 
from patients in wham a diagnosis of 


REPORT OF A CASE 
Clinical Sata 
An 82-year-old white man who had a 

history of recurren: bilateral retinochor 
oiditis was first seen Sy an ophthalmol- 
ogist for this at the age: of 76, At that time ` 
his visual acuity was @nger counting in 
both eyes. ‘Numeroas mutton-fat keratit 
precipitates with ce ls end flare were seen 
in the right eye. The witreous was hazy in 
both eyes. Ophthalmoscopic examination 
showed an active retinachoroiditis involy- 
ing mostly the infersnasal quadrant of the 
right eye and the in? Zerstemporal quadrant : 





Fig 1.—Coagulative necrosis of retina displaying numerous cysts 
of T gondii, most of which are necrotic (arrow). A few presumably 
viable cysts (double arrows) as well as rare free forms of T gondii 
are also present. Retinal pigment epithelium is markedly degen- 
erated (toluidine blue, x 395; AFIP Neg 75-12946). 


of the left eye, posteriorly. No evidence of 
any systemic disease was present. Sero- 
logic studies yielded negative results of a 
complement fixation test (CFT) for toxo- 
plasmosis, whereas the hemagglutination- 
inhibition test revealed a titer of 1:8,192. 
The clinical impression was bilateral active 
toxoplasmic retinochoroiditis. The patient 
was treated with systemic steroids, pyri- 
methamine, and sulfadiazine. Repeated 
serologic tests for toxoplasmosis (after 
four weeks of therapy) yielded negative 
findings from the CFT, but the hemagglu- 
tination-inhibition titer was 1:1,024. Six 
months after therapy there was marked 
improvement of the uveitis and a visual 
acuity of 20/200 OD and 20/80 OS. The 
hemagglutination-inhibition titer at this 
time had decreased to 1:256. In April 1970 
exacerbation of the bilateral uveitis was 
noted. At this time the CFT titer became 
positive (1:64) and the hemagglutination- 
inhibition titer rose to 1:4,096. The uveitis 
again responded well following therapy 
with systemic steroids, pyrimethamine, 
and sulfadiazine. 

During the ensuing several years the 
patient developed cataracts in both eyes. In 
November 1974 a cataract extraction from 
the left eye was performed. Several exacer- 
bation of the uveitis was noted in the 
aphakic eye, which became painful and 
totally lost vision even after extensive 
therapy with the three drugs mentioned. 
The eye was subsequently enucleated, 
fixed in 10% buffered formalin, and 
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Fig 2.—Electron micrograph of a necrotic cyst disclosing poorly 
defined internal structures and a thick wall that is homogeneously 
electron dense and without a discernible double layer ( x 7,200). 
Inset shows necrotic cysts (arrow) (toluidine blue, x 395; AFIP 


Neg 76-4145-2). 


submitted for histopathologic examination 
at the Armed Forces Institute of Pathol- 


ogy. 
Pathologic Findings 


Macroseopically, the specimen consisted 
of a left eye measure 25 x 23 x 23 mm, 
with the optic nerve cut flush with the 
globe. The cornea was opaque and mea- 
sured 12 x 11 mm. The globe did not 
transmit light and was opened horizon- 
tally. The anterior chamber contained 
grayish-white exudate, and the chamber 
angle was obliterated by peripheral ante- 
rior synechias. The lens was absent. The 
vitreous was hazy and detached posteri- 
orly. The retina was covered by whitish 
exudate. There was moderate thickening 
of the choroid. The sclera was not remark- 
able. 

Microsegpieally, the corneal stroma was 
edematous and infiltrated by acute and 
chronic inflammatory cells peripherally. 
The endothelium was severely degener- 
ated, and ciumps of mononuclear cells were 
adherent to Descemet’s membrane. The 
anterior chamber was partially filled with 
eosinophilic exudate. The iris and ciliary 
body were necrotic and marked infiltrated 
by chronic inflammatory cells. The vitreous 
was diffusely infiltrated by acute and 
chronic inflammatory cells and clusters of 
epithelioid cells. The entire retina showed 
coagulative necresis and contained many 
cysts of T gondii, most of which were 
necrotic. Presumably viable cysts and a 


few free forms were also present. The 
retinal pigment epithelium was focally 
necrotic. The choroid displayed a diffuse 
granulomatous inflammation. 

Electron-microscopic studies of the for- 
malin-fixed wet tissue of a portion of the 
calotte of the eye were undertaken by a 
technique previously described.’ Thick 
sections (about 2u) stained with toluidine 
blue revealed multiple cysts and a few free 
forms of T gondii (Fig 1). Thin sections for 
electron microscopy were stained with 
uranyl acetate and lead citrate and exam- 
ined in the electron microscope (Hitachi 
HU-12). 

The majority of the cysts were necrotic 
and had a lightly electron-dense thick wall 
measuring 340 to 380 mp. The internal 
structures of the parasites within the 
necrotic cysts were poorly defined (Fig 2). 
In contrast with these necrotic cysts there 
were scattered viable cysts containing 
elongated, often crescent-shaped orga- 
nisms. In the viable cysts and morphologic 
details of the wall and the parasites within 
were clear and distinct (Fig 3). The wall of 
the cyst in these was composed of a thick 
granular inner wall surrounded by an 
outer, more electron-dense membrane (Fig 
4). The walls of these viable cysts measured 
about 180 to 220 mu. The individual orga- 
nisms within the cyst were elongated and 
somewhat crescent shaped, and each was 
surrounded by a “pellicle” composed of two 
membranes (Fig 4). The outer pellicular 
membrane became invaginated close to the 
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or crescent-staped organisms and a prominent, slightly irregular wall ( x 7,200). Left 
upper inset d plays viable cyst in retina (toluidine blue, x 750). Right lower inset shows 
micropyle (arrew))( x 35,0008, AFIP Neg 76-4145-1). 


Fig 4.—Viable cyst of T gcmdii containing numerous oval-shaped organisms, each 
surrounded by a double membrane (pellicle) (arrow). Wall of the cyst (W) disclosed a 
thick inner granular layer and a thin, more electron-dense outer layer. T, toxonemes; N, 





lateral edge (anteriar to the level of the 


nucleus) of the organisms and formed the 


micropyle (Fig 3, right lower inset). The 
anterior end of the organisms was pointed, 
forming a truneated come (“conoid”) (Fig 
5), whereas the posterior end was blunt, 
rounded, and contained the nucleus. Con- 
verging at the aaterior end of the 
organism were 4 to 8 tubular structures 
(the paired organeles) as well as 22 
micronemes (toxonemes), which were best 
seen on cross section o the anterior end 
(“conoid ring”) (see inset, Fig 5). Adjacent 
to the paireé organelles were granules of 
glycogen and multiple lwcent vacuoles (Fig 
5). The free forms of the organisms, which 
were sparse, were greatly degenerated and 
exhibited marked loss of morphologic 
detail, but in some of them the outer 
membrane of the elongated organisms and 
the micropyle could 5e identified. 

For immunofluorescent studies a seg- 
ment of the formalin-fixed retina and 
choroid was washed in phosphate-buffered 
saline (PBS) solutior, pH 7.2, for 72 hours. 
Cryostat sections 4w, thick were obtained 
at —20 C. The seetions were fixed in 
acetone for one minute and dried in the air 
for two minutes. They were then incubated 
with commercially available fluorescein- 
conjugated antitoxoolasma antibodies for 
30 minutes, washed for 20 minutes with 
PBS, and mounted in PBS and glycerol. 
The sections were studied and photo- 
graphed with an ortheplane fluorescence 
microscope (Leitz) ‘itted with a KP 495 
primary filter and a K 530 secondary filter. 
Similarly, taree cryostat sections were 
examined directly in PBS-glycerol for 
autofluorescence. 

Multiple cysts of T gendii could be iden- 
tified, most of whieh showed an intense 
apple-green staining. The pattern of stain- 
ing was variable, however. The majority of 
the necrotic cysts snowed a diffuse stain- 
ing of the entire cyst (Fig 6); scattered 
cysts did net stain and appeared as well- 
delineated empty spnerieal structures (Fig 
7). A few free forms of the parasite, which 
were localized main y around the necrotic 
cysts, were also vividly stained (Fig 7). We 
believe the variable pattern of staining 
depended upon the stage of viability of the 
cysts. 


COMMENT 


Electron-microscopic studies of the 
necrotic retina revealed several cysts 
of T gondii in varous stages of devel- 
opment, some cortaming as few as 2 
to 4, and others as many as 25 to 40 
elongated organisms. The wall of the 
cysts was made ap of a thick inner 
granular materiel surrounded by a 
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thin, festooned electron-dense outer 
layer (Fig 4). We observed a differ- 
ence in the morphologic features of 
the wall of the cysts upon comparison 
of the presumably viable and necrotic 
cysts. A distinct double layer was seen 
in the viable cysts (Fig 4 and 5), while 
in the necrotic cysts the wall appeared 
thicker and homogeneously electron 
dense and did not have a discernible, 
clear-cut double layer (Fig 2). None of 
the cysts studied was believed to 
represent the plasma membrane of an 
infected cell (pseudocyst) but rather a 
true cell wall produced by the parasite. 
Previously the cyst wall was thought 
to represent the condensed plasma- 
lemma of an infected cell of the host. 
Tissue cultures infected with T gondii 
and experimentally infected mice 
revealed that the cyst wall was 
produced by the parasite.“ The 
nature of the cyst wall in human 
retinas, however, has not been clearly 


defined. The  electron-microscopic 
study of the retina from the present 
case disclosed a cyst wall quite similar 
to that observed in the tissue culture 
studies and showed no residual host 
cell structures. 

By electron-microscopy the necrotic 
cysts contained scattered, poorly out- 
lined, degenerated organisms, as well 
as abundant necrotic debris (Fig 2). 
The variable pattern of staining may 
be explained by the stage of viability 
of the cysts. The relatively viable 
cysts undergoing necrosis displayed a 
diffuse apple-green fluorescence re- 
sulting from release of antigenic 
material from the degenerated orga- 
nisms within the cyst. The totally 
necrotic cysts that did not stain and 
appeared as empty round or oval 
structures are believed to be due 
either to complete release of antigenic 
material from the cysts or to denatur- 
ation of the antigenic protein of the 


organisms with inability to bind the 
specific antibody. 

In tissues, T gondii is known to 
occur mainly in two forms: (1) the’ 
tachyzoites (proliferative forms and 
trophozoites), and (2) bradyzoites 
(cyst stage). Interestingly, patients 
who had received pyrimethamine and 
sulfonamide drugs, as in the present 
case, microscopically show a predomi- 
nance of bradyzoites (cysts), which are 
usually resistant to this form of ther- 
apy. , 

The technique to demonstrate 
T gondii by immunofluorescence was 
successfully utilized in mice experi- 
mentally infected with these orga- 
nisms." It was believed that accura- 
ey and reliability for identification of 
the organisms on morphologic 


grounds were extended considerably 
by using the specific fluorescein- 
labeled antibody. In some cases the 
number of parasites is so small that 


Fig 5.—Elongated organism displaying a pointed anterior end 
containing conoid (C) and a broad, rounded posterior end. 
Electron-dense round structures at posterior end are segments of 
paired organelles (PO). Anterior end contains micronemes (tox- 
onemes). V, lucent vacuoles. W, wall of cyst ( x 27,000). Inset 
shows cross section of anterior end of organism displayed conoid 
ring (arrow) surrounded by 22 toxonemes (x 45,000; AFIP Neg 
76-41 45-3). 


Fig 6.—Specific immunofluorescent staining of frozen section of 
retina and choroid showing diffuse apple-green fluorescence of 
cysts within necrotic retina. On the right, one of the cysts appears 
as a round empty structure. Typical yellowish-orange autofluores- 
cence of retinal pigment epithelium is seen below. Portion of 
Bruch’s membrane is present at bottom (AFIP Neg 76-1520-1). 
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Fig 7.—Adjacent area to that seen in Fig 6 displaying two 
crescent-shaped free forms of T gondii (on left), as well as several 
cysts having variable patterns of staining (AFIP Neg 76-1520-2). 
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“they may easily be overlooked in 
routine histo ogie preparations. With 
, immunofluorescence techniques, how- 
“ever, the organisms can be detected 
+o more readily. In mice experimentally 
. infected with Toxoplasma, Carver and 
Goldman” foanc that the Texoplasma 
organisms im tissues exposed to 10% 
-formalin for 24 hours or lenger lose 
their ability .o be stained specifically 
with the ficorescent-antibody tech- 
niques. In cur study, however, the 
“eysts and free ferms of T gondii were 
easily demoastrated in the retina, 
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which was fixed in 10% buffered 
formalin for about three weeks. 

The necrotic retinal pigment epi- 
thelium with dispersion of pigment 
granules may interfere with the 
immunofluorescent studies. The spe- 
cific apple-green staining of the 
organisms, however, can easily be 
distinguished from the yellowish- 
orange autofluorescence of the gran- 
ules of the retinal ppgment: epithelium 
(Fig 6). 

We believe that immunofluores- 
cence techniques can be utilized suc- 
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Caused by Schistosoma haematobium 


Frederick A. Jakobiec, MD; Lowell Gess, MD; Lorenz E. Zimmerman, MD 


© An 11-year-old boy from Sierra Leone 
developed a mass in the left lacrimal 
gland a year after trauma to the left side of 
the brow. Biopsy of the mass led to the 
diagnosis of schistosomiasis caused by 
Schistosoma haematobium, which had 
not been suspected previously. The initial 
occurrence in the orbit of such a rare, 
ectopic lesion in schistosomiasis and the 
possible relationship to previous trauma 
are features of special interest. 

(Arch Ophthalmol 95:278-280, 1977) 


[peste diseases do not usually 
involve the orbit. Schistosomiasis 
had not been recognized in the case 
that we are reporting until the patient 
developed an orbital tumor. Histo- 
pathologic study of a mass in the 
lacrimal gland disclosed schistosome 
eggs that had provoked a granuloma- 





The opinions and assertions contained herein 


treatment of a painless, noninflamed left 
orbital mass that had been progressively 
enlarging in the region of the lacrimal 
gland for one year (Fig 1). The mass began 
to develop after he was struck on the brow. 
He was in good general health. On exami- 
nation, a well-healed scar (from the 
previous trauma) was present along the 
superotemporal aspect of his left side of 
the brow (Fig 1). His visual acuity was 20/ 
30 OD and 20/50 OS. At operation, the 
mass was suspected of being a neoplasm of 
the lacrimal gland, and it was excised. 
Postoperatively, the patient’s lids rapidly 
enlarged, and multiple abscesses formed. 
After the diagnosis of schistosomiasis of 
the lacrima! gland was made at the Armed 
Forces Institute of Pathology, the case was 
reevaluated. The patient’s urine was found 
to contain schistosome eggs. He was 
treated with niridazole; within two weeks 
the palpebral swelling began to disappear, 
and with continued treatment it finally 


and 4). In some foci, these ducts appeared 





were circumscribed by concentric lamellae 
of dense, fibrous, connective tissue (Fig 3). 
In still other areas, the groups of eggs were 
embedded in necrotic, eosinophilic exudate, 
around which epithelioid cells were com- 
mencing to palisade (Fig 4). Separating the 
individual granulomas were bands of scar 
tissue that were variably infiltrated by 
lymphocytes, plasma cells, and eosino- 
phils. 

Within many of the eggs the embryos 
appeared intact, while in others they were 
disintegrating (Fig 5, top). Some eggs were 
so oriented in the plane of section that a 
fine terminal spine could be seen (Fig 5, 
bottom). 

Members of the Geographic Pathology 
Division at the Armed Forces Institute of 
Pathology reviewed the slides and con- 


Fig 1.—Eye of an 11-year-old boy with 
history of trauma to left orbital region that 
left well-healed scar along lateral brow. 





Es tous inflammatory reaction. subaided. Mass developed in this area during follow- 
ER ; ; att i . Clinically, tumor of lacrimal gland 
i : Histopathologic examination of four  'N9 year y, g 

E REPORT OF A CASE pieces of tough, fibrous tissue, having WaS suspected (AFIP Neg 75-4514). 

f An 11-year-old African boy was seen at measurements from 22 x 22 x 15 mm to ze 

A the Bo Eye Clinic in Bo, Sierra Leone, for 12 x 6 x 6 mm, revealed widespread de- 

va struction of the lacrimal gland by a granu- 

Ẹ. lomatous inftammatory process (Fig 2). 

B: Accepted for publication May 24, 1976. Occasional lobules of lacrimal gland paren- 

EB From the Registry of Ophthalmic Pathology, | chyma remained, but for the most part the 

fi Armed Forces Institute of Pathology, Washing- acini had completely degenerated and only 

bs ton, DC (Drs Jakobiec and Zimmerman) and the small numbers of ducts remained (Fig 3 

Ei Bo Eye Clinic, Sierra Leone (Dr Gess). 
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to be construed as official or as reflecting the 
views of the Department of the Army or the 
Department of Defense. 

Reprint requests to Ophthalmic Pathology 
Division, Armed Forces Institute of Pathology, 
Washington, DC 20306 (Dr Zimmerman). 


278 Arch Ophthalmol—Vol 95, Feb 1977 


hyperplastie. 

Conspicuously present throughout the 
granulomatous lesions were the embryo- 
nated eggs of a schistosome. Some were 
surrounded by palisaded, epithelioid cells 
and multinucleated giant cells, while others 
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Fig 2.—Several fragments of excised mass reveal that most of 
parenchyma of lacrimal gland has been replaced by myriad pale- 
staining grarLiomas (AFIP Neg 75-877; hematoxylin-eosin, orig- 
inal magnificasion x 4). 


Fig 4.—Ectatic ducts of lacrimal gland are shown to left. Discrete 
lesion contaiang necrotic eosinophils and several eggs is shown 
on right (AFIP Neg 75-876; hematoxylin-eosin, original magnifica- 
tion x 115). 
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Fig 3.—Remaining ducts of lacrima! gland ere shown at upper left. 
Most of glandular tissue has been replaced by sclerosing, granu- 
lomatous inflammatory tissue. Concentric lamellae of collagen 
surround groups of schistosome eggs (AFIP Neg 75-880; hema- 
toxylin-eosin, original magnification = 80) 


Fig 5.—Top, Many of schistosome eggs contain viable embryos. 
Cuticular shell is very thin. Several eggs Ən right (arrows) have 
undergone degeneration (AFIP Neg 75-875; hematoxylin-eosin, 
original magnification X305). Bottom, Esg displaying tiny 
terminal spine (arrow). Eggshell is not acid-fast (AFIP Neg 76-594; 
Ziehl-Neelsen, original magnification x 4&5). 
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rmed our interpretation that the eggs 
were those’ of Schistosoma haematobium. 
This diagnosis was based on the overall 
measurements of eggs (average, 125 
im x 45 mm), their thin shells (which 
re not acid-fast), and the finely pointed 
rminal spines, 
COMMENT 


With the exceptions of echinococco- 
is, in which hydatid cysts have been 
ported to.be responsible for 20% of 
ases of proptosis in Iraq,’ and cysti- 
ercosis; in which occasional instances 
of orbital involvement have been 
described’ from South and Central 
Ameriea, parasitic causes of orbital 
ses: are observed so rarely that 
y are-seldom considered in differ- 
ntial diagnosis.” Infections by S 
matobium and S mansoni are 
endemic in Sierra Leone, but the staff 
the Bo Eye Clinic had not previous- 
ly seen patients with ocular or orbital 
volvement in schistosomiasis. While 
a case of orbital pseudotumor with 
eosinophilia has been reported in a 
jatient with known schistosomiasis, 
neither eggs nor worms were found in 
the ‘tissue on which a biopsy was 
‘performed. We know of no other 
orbital granulomas caused by schisto- 
some eggs. That our patient’s schis- 
tosomiasis was first diagnosed from 
his orbital lesion is therefore all the 
ore remarkable. 

In schistosomiasis,‘ the adult worms 
sually are found only in the tribu- 
taries.of the portal veins (especially S 
ansoni) and in the pelvic veins (S 
haematobium and S japonicum). Co- 

lating pairs discharge large 
numbers of eggs in the submucosal 
venules. The eggs erode through the 
ssues into the lumen of the colon, 
ctum, urinary bladder, or a combina- 
tion of these. Eggs remaining in the 
“tissues may stimulate the formation 
of granulomatous lesions. A few eggs 
may on occasion be carried away from 
the locale of the adults to the liver or 
- lungs. Embolization of eggs may also 
occasionally lead to the development 
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“of tiny miliary granulomas that are 


typically asymptomatic. When large 
numbers of eggs are found in granulo- 
matous lesions outside the pelvic. or 
portal venous bed, as we have found in 
our petieat’s lacrimal gland, it must 
be taken as strong presumptive 
evidence ef the presence of a pair of 
copulating adults in the veins nearby. 
Strangely. however, the adults have 
rarely been found in these ectopic 
lesions. 

Many rears ago, one of us (L.E.Z.) 
studied all ectopic localizations in 
schistcsomiasis on file at the Armed 
Forces Institute of Pathology and 
made an extensive review of the world 
literature (unpublished study). A dis- 
tinctive pattern of ectopie sites 
emerged. Schistosoma japonicum dis- 
played a marked predilection for cere- 
bral localization. Many veterans of the 
Philippine campaign of World War II 
subsequently developed symptoms of 
a brain tamor and after craniotomy 
were found to have schistosome gran- 
ulomas centaining eggs of S japoni- 
cum. Large numbers of embryonated 
eggs were found in these cerebral 
lesions, just as in the present case 
with lacrimal gland involvement, but 


no adult worms were ever identified. 


Schistesoma mansoni was the least 
likely to preduce ectopic lesions, but 
when present they were usually 
encountered in the adrenal gland, 
kidney, testis, and spinal cord. Of 
special nete is that all histologically 
proved conjunctival and palpebral 
granulomas*’ were attributed to S 
haematobium, the same species con- 
sidered responsible for our patient’s 
lacrimal lesions. 

The localization of such an uncom- 
mon lesioa to a site of earlier trauma 
is intriguing. We have seen other 
instanzes ir which either infectious 
agents or neoplastic cells have myster- 
iously lodged in injured ophthalmic 
tissues. Perhaps organisms or tumor 
cells circulating at the time of trauma 
find the altered milieu of the damaged 


“tissues particularly suitable for seed= 


ing.* Of additional interest is the 
intensely suppurative local response i 
that developed postoperatively, a com- 
plication that was controlled by treat- 
ment with niridazole. Presumably the, 
operation had disturbed a pair of 
adults and/or released their antigens, 
and there was consequent exacerba- 
tion of the inflammatory process. 

While we believe the eggs we have 
deseribed and illustrated are those of 
S haematobium, consideration has also 
been given to the possibility that they 
might have been those of S intercala- 
tum.™ The eggs of these two species 
are difficult to differentiate, but 
those of the latter species are said to 
have shells that are acid-fast and have 
larger terminal spines. The egg shells 
in our case were not acid-fast, and the 
terminal spines were small. 


Nonproprietary. Name 
and Trademark of Drug 


Niridazole—Ambilhar. 
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Hemorrhage From Isolated Aneurysm 


of a Retinal Artery 


Report of Two Cases Simulating Malignant Melanoma 


Henry D. Perry, MD; Lorenz E. Zimmerman, MD; William E. Benson, MD 


è Isolated reainal arterial aneurysms or 
macroaneurysms of the retinal arteries 
may be the cause of hemorrhage in the 
retina or vitr2oms. Two cases are reported 
in which hemorrhages from isolated 
retinal arterial aneurysms clinically simu- 
lated malignan- melanoma of the choroid. 
Previous studs of lesions simulating 
malignant melanoma of the uvea have 
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Fig 1.—Macula` and foveal region with a large subretinal hemor- 
rhage that has almost broken through the retina into the vitreous 
(hematoxylin-easin, original magnification x20, AFIP Neg 60- 


6609). 
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shown that vitreous and retinal hemor- 
rhage may easily mislead the clinician. It 
is stressed that careful prolonged obser- 
vation does not materially decrease the 
patient’s chance for survival if he does 
have a malignant melanoma and may 
prevent an unnecessary enucleation. 
(Arch Ophthalmol 95:281-283, 1977) 


poa retinal arterial aneurysms, 
or macroaneurysms of the retinal 
arteries, may be the cause of hemor- 
rhage in the retina or the vitreous. 
The purpose of this paper is to record 
two cases of isolated retinal macro- 
aneurysms with secondary hemor- 
rhage that were clinically confused 
with malignant melanoma of the chor- 
oid. In our review of the literature we 


have founé no previous mention of 
hemorrhage from isotated retinal ar- 
terial aneurysms simulating malig- 
nant melanoma. 


REPORT OF CASES 


Case 1.—Cinieal Histery.—A 61-year-old 
white woman noted sudéen loss of vision in 
her left eye. Examination revealed a visual 
acuity of 20/20 n the right eye, (OD) and 
light perception in tne teft eye (OS). The 
tension in beth 2yes was normal. A defect 
was noted or transil umination of the left 
eye. Fundus 2xaminétion revealed a large, 
dark mass protrudiag imto the vitreous 
from the macular region of the left eye. 
The patient was considered in good health 
despite a blood pressere of 200/100 mm Hg. 
A clinical agnosis of malignant mela- 
noma was made, anc three days after the 
onset of symptoms, the eye was enucleated. 


Fig 2.—Area adjacent to that shown im Fig 1. There is extensive 
intraretinal hemorrhage involving mainly the nerve fiber and 


& 
IS 


ganglion cell layers, and subretine hemorrhage is also present. 
Spheroidal nodule represents laminated fitrineclot (FC) adjacent 
to retinal artery (hematoxylin-eosin, original magnification x80, 
AFIP Neg 60-6612). 
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Fig 3.—Section through aneurysm showing ends of suptured wall 
(arrows). A laminated fibrin clot (FC) is seen to begin from rupture es 
site (PAS, original magnification x85, AFIP Neg 66-2804). 


Fig 4.—Large accumulation of blood is found between sensory 
retina and intact retinal pigment epithelium (PAS, original magni- 


fication x35, AFIP Neg 66-2805). 


Fig 5.—Well-circumscribed dark area of 
subretinal hemorrhage with a central 
nodule OD. Superficial nodule arises near 
an arteriovenous crossing and is sur- 
rounded by a small white halo (AFIP Neg 
76-5797). 





The patient was subsequently lost to 
follow-up. 

Macroscopic Findings.-The globe mea- 
sured 24 x 25 x 23 mm and was opened in 
the horizontal plane. The retina was in 
normal position and was studded with 
large hemorrhages, the largest being in the 
macula, 

Microscopic Findings.—The anterior seg- 
ment was unremarkable, except for mild 
atrophy and partial detachment of the 
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ciliary body. There was a localized subret- 
inal hemorrhage in the foveal region (Fig 
1). Adjacent to this there were extensive 
intraretinal hemorrhages involving mainly 
the nerve fiber and ganglion cell layers 
(Fig 2). In this area, the retina was thick- 
ened, and there was a large spheroidal 
nodule adjoining a widely dilated artery 
(Fig 2). This spheroidal nodule was 
composed of precipitated fibrin accumu- 
lated adjzeent to a ruptured saccular aneu- 
rysm of the retinal artery (Fig 3). The 
photoreceptors were degenerated in this 
focus but elsewhere were intact. Beneath 
the area of the macular hemorrhage there 
was a large accumulation of fresh blood 
between the sensory retina and the 
pigment epithelium (Fig 2). No discon- 
tinuity of the pigment epithelium was 
noted (Fig 4), nor was there evidence of an 
intraocular neoplasm. The sclera and optic 
nerve were unremarkable. 

Diagnosis.—Final diagnosis was macular 
and submacular hemorrhage secondary to 
rupture of arterial aneurysm. 

Case 2.—Clinical History.—A 76-year-old 
white woman was referred to the Scheie 
Eye Institute in Philadelphia with the 
diagnosis ef “superotemporal nevus of the 
choroid; rule out malignant melanoma.” 
There was no pertinent medical history 
except fcr mild essential hypertension. 
Ocular examination showed a corrected 
visual acuity of 20/25 in both eyes. The 








ocular tension was normal. The external 
eye and anterior segment were unremark- 
able. Fundus examination showed early 
arteriovenous changes of hypertensive 
retinopathy in both eyes. In addition, in 
the right eye superotemporally there was a 
well-circumscribed dark area of subretinal 
hemorrhage with a central nodule on the 
surface (Fig 5). Fluorescein angiography 
was performed, and the patient was origi- 
nally thought to have a vascular anomaly of 
the retina (Fig 6). She was not treated, and 
she died three months later of unknown 
cause. An autopsy was not performed. Re- 
evaluation in the light of recent publica- 
tions has led us to the interpretation that 
the lesion was an isolated retinal macro- 
aneurysm. 


COMMENT 


Macroaneurysms of the retinal ar- 
teries have been described for over 
three-quarters of a century but are 
only now being well-characterized 
clinically and histopathologically.’-° It 
was Robertson’s report in 1973' that 
refocused attention on these interest- 
ing aneurysms of the retinal arteries 
and clearly separated them from such 
retinal diseases as Eales, Leber, and 
Coats diseases. They are uncommon 
lesions occurring typically in patients 
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with a history af systemie hyperten- 
sion or other vascular disease. There is 
a strong female predominance in the 
reported cases, and the mest common 


1. Robertson DM: Macroaneurysms of the 
retinal arteries. Trans Am Acad Ophthalmol 
Otolaryngol T7:-5=67, 1973. 

2. Shults WT, Swan KC: Pulsatile aneurysms 
of the retinal acterial tree. Am J Ophthalmol 
77:304-309, 1574. 

3. Cleary BE, Zormer EM, Hamilton AM, et al: 
Retinal maeroaxreurysms. Br J Ophthalmol 
59:355-361, 1875. 

4. Schano DM Field W: Retinal arteriolar 
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Fig 6.—Top, Fluorescein angiogram (early 
venous phase) of right eye showing 
obscuration of segments of superior 
temporal vessels by retinal hemorrhage 
shown in Fig 5 (AFIP Neg 76-5798). 
Center, Late venous phase of the angiog- 
ram demonstrating accumulation of fluo- 
rescein in lesion (AFIP Neg 76-5799). 
Bottom, Persistence of dye in lesion more 
than 12 minutes after injection while dye is 
absent from underlying choroid and sur- 
rounding retina (AFIP Neg 76-5800). 


presenting symptom is a loss of 
central vision. Retinal macroaneu- 
rysms usually occur as isolated lesions 
in the superior temporal artery before 
the first bifurcation and have not 
been described past the equator or in 
third-order arterioles. In the majority 
of cases, one macroaneurysm is found 
per artery, although as many as three 
have been reported in the same artery 
and five in the same eye.’ The visual 
loss is often sudden and secondary to 
subretinal, intraretinal, and preret- 
inal hemorrhages, with a secondary 
exudative response accompanied by 
moderate to severe edema. In some 
cases the exudative response or edema 
occurs without hemorrhage. 

Vitreous hemorrhage, which may be 
recurrent, has been reported in a small 
percentage of cases and may lead to 
loss of central vision. The initial 
decrease in vision is usually reversible, 
but repeated retinal or vitreous hem- 
orrhages and persistent macular ede- 
ma may occasionally lead to perma- 
nent loss of central vision. 

The two cases we have recorded 
show that hemorrhage from a macro- 
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aneurysm may be cenfused clinically 
with malignant melanoma. This is not 
surprising in light of previous studies 
of lesions mistaken for malignant 
melanoma of the uvea in eyes 
enucleated with clear media. In 
Ferry’s series,” 5% were due to 
vitreous hemorrhage, and an undeter- 
mined number may have had vitreal 
hemorrhages associated with retinal 
detachments. Hemorrhages not only 
into the vitreous but beneath the 
retina may be confused with malig- 
nant melanoma. In Shields and Zim- 
merman’s series, “our of 41 erroneous 
diagnoses were at=ributable to hemor- 
rhagic detachment of the macula. It is 
therefore not surprising that hemor- 
rhage from isoleted retinal artery 
aneurysm may be confused with 
malignant melanoma. 

An important lesson can be learned 
from the first case: enucleation for 
malignant melanema should not be 
done in haste. Only three days elapsed 
between initial presentation and enu- 
cleation. Fluorescem angiography, 
which clearly established the diag- 
nosis in case 2, was not available at the 
time when the firs: patient was exam- 
ined. It is reasona le to assume that a 
period of observat omof several weeks 
does not materially decrease the 
patient’s chances for survival if he 
does have a malignant melanoma, and 
such thorough study may prevent an 
unnecessary enuceaiion for a simu- 
lating lesion. 
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Cyclocryotherapy 


A Light and Electron Microscopic Study 


Richard S. Smith, MD; Edward Boyle, MD; Linda A Rudt 


è Previous anatomic studies of the 
effects of cyclocryotherapy have pro- 
duced confusing results because of varia- 
tions in technique and instrumentation. 
Five eyes from three patients treated bya 
standard technique were compared to the 
eyes of rhesus monkeys that received 
identical treatment. The monkeys were 
given horseradish peroxidase intrave- 
nously 30 minutes before enucleation. 
Hemorrhage, edema, and epithelial dis- 
ruption were characteristic of the acute 
lesions. Later, the nonpigmented ciliary 
epithelium disappeared, but by two 
months, normal morphology was re- 
stored. Normal peroxidase flow reap- 
peared at a similar time. Anatomic 
changes in the human and monkey eyes 
were similar. 

(Arch Ophthalmol 95:284-288, 1977) 


Ro first suggested freezing as a 
substitute for cyclodiathermy in 
patients with uncontrolled glaucoma. 
Many clinical and experimental stud- 
ies have been performed since his 
description.** Despite these efforts, 
there remains much confusion regard- 
ing the clinical efficacy and the histo- 
pathologic changes produced by cyclo- 
cryotherapy. One reason for this un- 
certainty lies in the variable freezing 
technique used by different workers. 
Five eyes from three patients who 
underwent cyclocryotherapy with 
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good results were studied. All patients 
were treated by the senior author 
using a standard technique described 
below. In addition, normal rhesus 
monkeys were treated by the same 
technique end the light and electron 
microscopic changes in their ciliary 
bodies were studied, utilizing horse- 
radish perexidase as an ultrastruc- 
tural tracer. The purpose of this 
report is te compare the histopatho- 
logic changes in human and monkey 
eyes that received similar treatment. 


Report of Cases 


Patient 1 was seen at age 46 and had a 
35-year histery of insulin-controlled dia- 
betes. Visual acuity was 20/60 in the right 
eye but was reduced to light perception in 
the left eye due to cataract and vitreous 
hemorrhage. Both eyes showed prominent 
rubeosis iricis. While receiving maximal 


glaucoma medication, the patient had 
intraocular pressure or 35 mm Hg in both 
eyes. Bilateral cyclocryotherapy was per- 
formed, using the technique described 
below; the applications covered 270° of the 
ciliary body. Ten days after treatment the 
pressure was 16 mm Hg in both eyes and 
vision was unchanged. Two months after 
treatment a pressure rise into the mid-20s 
was controlled by acetozolamide and 
epinephrine. Six months after treatment, 
the left eye remained under control but 
intraocular pressure in the right eye 
increased to 30 mm Hg. This eye was 
retreated by the same technique. Pressure 
returned to normal without medication and 
remained so until the patient’s death of a 
myocardial infarction 11 months after the 
initial treatment. 

Patient 2 was first seen at age 67 with a 
36-year history of diabetes. His left eye 
was painful with a vision of light percep- 
tion and pressure of 45 mm Hg with prom- 
inent rubeosis. Cyclocryotherapy was per- 


Fig 1.—Treated ciliary body of patient 1. Ciliary epithelium is flattened (arrows). Vessels 
are absent and increased thickness of basal lamina is seen (B). Subepithelial fibrous 
tissue (F) has increased. A few red cells (R) are present in posterior chamber 
(hematoxylim-eosin, original magnification x 400). 
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Fig 2.—Treated ciliary body of patient 2. 
Vascular chennals (arrows) are decreased 
and stromal hvalinization is prominent. 
Ciliary processes are not flattened. Multi- 
layered nonpigmented epithelium (X) is a 
sectioning artifact (hematoxylin-eosin, 
original magnifization x 200) 


formed with temporary relief of pain but 
no substantial decrease in pressure. Pain 
related to bulleus keratopathy recurred 
eight months later and was successfully 
treated by a sof- contact lens. Two and one- 
half years a*ter cyclocryotherapy, the eye 
was enucleated because of persistent 
discomfort, poo cosmetic appearance, and 
questionable light perception. 

Patient 3 wa- first seen at age 65 with 
neovascular glzeucoma. The patient had 
diet-controlled diabetes and chronic lym- 
phatic leukemia Six months after bilateral 
cataract extrac-ion, the patient developed 
pressures in the mid-40s in both eyes that 
could not be corrolled by maximal medical 
therapy. His left eye was treated by cyclo- 
cryotherapy wi-h reduction of pressure to 
the low 20s anë maintenance of vision at 
20/60. His righteye was treated one month 
later with a return of normal pressures. 
Two months lazer the patient died follow- 
ing a cerebrovascular accident. 


EXPERIMENT 


The right and left eyes of ten adult 
rhesus monkeys were subjected to cyclo- 
cryotherapy, using an Amos glaucoma 
probe at —70 C. The temporal 180° of each 
eye was treatec leaving the nasal half as a 
control. Overlapping, transconjunctival ap- 
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Fig 3.—Ciliary body of patient 3. Top, Untreated area shows normal ciliary processes, 
epithelium, and hyalinization consistent with patients’s age. Bottom: Treated area shows 
disruption of pigment epithelium (arrows), fewer vascular channels, and distortion of 
nonpigmented epithelium (N) (hematoxylin-eosin, original magnification x 200). 


plications were made 3 mm posterior to the 
limbus for 30 seconds, resulting in six to 
eight applications per eye. The probe was 
released from the conjunctiva by saline 
irrigation. Each area was refrozen a second 
time as soon as the first cycle of treatment 
was completed. While the patients received 
topical steroids and mydriatics for two to 
four weeks after treatment, the animals 
were not treated. Individual monkey eyes 
were enucleated under urethane and phen- 
cyclidine anesthesia, 30 minutes after an 
intravenous injection of 200 mg of type 6 
horseradish peroxidase (Sigma). Blocks of 
ciliary body tissue were prepared as 
previously described’ for light and elec- 


tron-microscopy. Sinze histologic changes 
were the primary fecus of these experi- 
ments, the intraocular pressure of the 
animals were not manitered. 


OBSERVATIONS 
Clinical 


Despite the use of overlapping and 
double freezing, there was consid- 
erable variation in the histopathologic 
findings in differert eyes as well as at 
different levels of section in the same 
eye. In the first patient, islands 
of disorganized ciliary epithelium (Fig 
1) lay beneath flettened ciliary pro- 
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Fig 4.—-Rhesus monkey one week after treatment. Peroxidase is absent. Stromal 





hemorrhage (H) and edema (E) are present. Nonpigmented ciliary epithelium (N) is 
disrupted. Pigmented ciliary epithelium shows dilation of endoplasmic reticulum (arrows) 


(original magnification x 9,200). 


Fig 5.—Rhesus monkey three weeks after treatment. Peroxidase is absent. Capillaries are 
not seen and nonpigmented epithelium is missing. Pigmented ciliary epithelium does not 
form a continuous layer (P). Basal lamina (B) is thickened (original magnification 


x 6,250). 


cesses. Capillary obliteration and sub- 
epithelial fibrous tissue proliferation 
were prominent features. The ciliary 
muscle was atrophic. 

The second patient (Fig 2) showed 
mild atrophy and hyalinization of 
ciliary processes and muscle, but only 
minimal distortion of the ciliary 
epithelium, despite identical treat- 
ment. The minimal anatomic change 
in this case may well be related to the 
clinical lack of pressure response. 

Untreated areas in the eyes of the 
third patient (Fig 3, top) showed a 
normal ciliary body with stromal hya- 
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linization consistent with the patient’s 
age. Pigment dispersion with stromal 
and epithelial atrophy was seen in the 
treated ciliary body (Fig 3, bottom). 


Experimental 


The area of treatment was readily 
visible on gross examination. Com- 
pared with the untreated portion of 
the globe, the previously frozen ciliary 
processes were white and swollen with 
hemorrhage and opacity of the over- 
lying vitreous. These changes disap- 
peared by eight weeks leaving mini- 
mal atrophy of the processes. 
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The untreated half of each eye 
provided an internal control. In nor- 
mal monkeys” electron-dense horse- 
radish peroxidase reaction product 
fills the extracellular spaces around 
the pigmented and nonpigmented 
epithelium. Small amounts of tracer 
are found on the vitreal surface of the 
nonpigmented epithelium, presum- 
ably transported by pinocytosis. The 
untreated half of each eye at all times 
after treatment showed normal mor- 
phology and normal peroxidase distri- 
bution, which supports the hypothesis 
that the effects of freezing are limited 
to the treated area. 

The human material suggested a 
point-to-point variation in the degree 
of pathology and the animal findings 
were similar. Although the freezing 
zones overlapped and dual treatments 
were done, some areas showed little 
effect. In each animal eye, multiple 
blocks were taken and surveyed by 
thick sectioning. The micrographs 
shown were chosen to be representa- 
tive of the typical changes of a lesion 
of a given age. It should be empha- 
sized that less severely affected areas, 
generally small in dimension, were 
found in most eyes. 

From 24 hours to one week after 
treatment (Fig 4), hemorrhage, ede- 
ma, and disorganization of the non- 
pigmented epithelium were the most 
striking changes. Horseradish peroxi- 
dase was not present in the extracel- 
lular space and there was no evidence 
of vescicular transport. 

By three weeks (Fig 5), most of the 
nonpigmented epithelium had disap- 
peared and the pigmented epithelium 
was edematous and disorganized. Per- 
oxidase was totally absent in the 
ciliary capillaries and epithelium. 

Five to seven weeks after treat- 
ment the pigmented epithelium and 
nonpigmented epithelium were occa- 
sionally separated by a layer of 
collagen (Fig 6). The nonpigmented 
epithelium showed mitochondrial 
swelling and dilation of the endo- 
plasmic reticulum. However, such ab- 
normal areas were often juxtaposed 
with relatively normal ciliary epithe- 
lium that showed a normal horserad- 
ish peroxidase dose distribution pat- 
tern. 

Two months after treatment, nor- 
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mal ciliary evithelium predominated 
and distributipn of horseradish perox- 
dase was identical with the controls. 
Byes examined at monthly intervals 
up to six months after treatment 
showed no change from the normal 
(Fig 7). 


COMMENT 


Bietti! described edema ard hemor- 
rhage in aeute cryogenic cikary body 
lesions, followed by atropky. These 
observations have been cenfirmed by 
others** and by our experiments. To 
some extent, the occurrence and 
severity of these changes ar2 temper- 
ature dependent.*' Later changes 
include pigment dispersion, irregular 
epithelium, stromal fibrosis, and capil- 
lary atrophy.*> McClean and Lincoff* 
found no epithelial regeneration after 
four weeks, while Edmonds et al’ 
found epithelial destruction but did 
not carry the experiments for longer 
periods. In cur experiments, edema 
and physical distortion of the nonpig- 
mented epithelium was evident for up 
to two weeks By the third week most 
of the nonpizmented epithelium had 
disappeared and the pigmented epi- 
thelium was swollen and disrupted. By 
five weeks tae two epithelial layers 
were seperaed by a thin layer of 
collagen. By seven weeks, normal 
nonpigmented epithelium reappeared 
and cytoplasmic morpholegy began to 
resemble the controls. Fram two to six 
months, the treated and centrol ciliary 
body had aa identical appearance. 
While stromal fibrosis is mentioned in 
several light mieroscopic studies,*” we 
observed abaormal collagen produc- 
tion only at ave to seven weeks after 
treatment during the periec of regen- 
eration of the nonpigmented epithe- 


lium. No unusual collagen deposits 


were seen after two months. 

It is evident that histopathologic 
findings efter eyclocryotnerapy have 
differed in Cifferent studies. A num- 
ber of factors have contributed to this 
variation. Early workers’ utilized a 
solid carbon dioxide-alechel mixture 
and a large probe. Many studies**** 
were performed with the Linde freez- 
ing unit thatalso had a large probe tip 
and, like the carbon dioxice devices, 
was not always capable əf precise 
temperature control. 
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Fig 6.—Rhesus monkey six weeks after treatment. Peroxidase is absent. Nonpigmented 
epithelium shows mitochondrial swelling (M) and dilation of endoplasmic reticulum (E). | 
Thin layer of collagen (C) separates the two cell layers (origimal magnification 
x 9,200). 
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ciliary epithelium has an appearance identical with controls. Distr bution of peroxidase 
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Variation in treatment technique 
also makes it difficult to compare 
results. Temperatures reported in the 
literature’ ranged from —50 C to 
—140 C. Since the size of a cryogenic 


cae 


(arrows) is normal (original magnification x 19,200). 
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lesion is part y a funetion of freezing 
temperature and duration of applica- 
tion, temperature control is an impor- 
tant factor. While refreezing an area 
has produced a greater effect," some 
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Studies** have been limited to a single 
-cold exposure. Ther is very little 
comment in the literature regarding 
overlapping of frozen areas although 
this is important in terms of assuring 
clinical success. 
-= Burton” has suggested additional 
reasons for variable clinical effects. 
‘Under direct observation of the ciliary 
processes, a normal human eye was 
“treated 48 hours prior to orbital exen- 
-teration. The rate of freezing was 
slower than expected and expansion 
oof the, frozen area continued for two 
minutes. Burton’! also noted variation 
in the extent and rate of freezing 
dependent on positioning of the probe 
_ over the pars plana or pars plicata. It 
seems likely, based on Burton's" 
observations, that full base to apex 
freezing of the monkey ciliary epithe- 
dium was not acheived in our 30-second 
exposure. This time was chosen 
because we wished to compare the 
< previously treated human eyes with 
those of the experimental animals. 
<The- only difference between human 
and animal eyes was that less of the 
-ciliary body (180° vs 270°)was treated. 
Since we were evaluating histologic 
_ changes rather than intraocular pres- 
sure decrease, this is not an important 
difference. In both patients and mon- 
< keys, an Amoils glaucoma probe at 
~=70 C was used. Each area frozen was 
refrozen within five minutes after 
‘thawing was complete. Care was 
taken that contiguous areas of appli- 
< cation resulted in ice balls that over- 
lapped. This was done to insure that 
all parts of the ciliary body in treated 
“areas were. frozen. 
Despite these precautions, there 
were considerable histologieal differ- 
ences. between the humans and ani- 
mals. This is not surprising sinee the 
„animals were normal prior to treat- 
ment while the patients had neovas- 
¿cular glaucoma, diabetes, and in one 
ease, systemic leukemia. In addition, 
one eye of the first patient was 
‘subjected to a second treatment six 
months after the first. In the limited 
number of eyes examined, there is a 
parallel between the severity of the 
histopathologic changes and the effi- 
cacy of the treatment. Bellows and 
: Grant“ have suggested that there are 


















































> differences in ‘clinical response de- 
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pending on the underlying disease. 
The suceess rate of pressure control in 
their series varied from 30% in neo- 
vascular glaucoma to 77% in open 
angle glaucoma. Other authors’ ob- 
tained pressure control in nearly 70% 
of eyes with neovascular glaucoma, 
once again emphasizing the effects of 
variation in the technique of treat- 
ment. 

The choice of experimental animals 
is also an important consideration. 
Rabbits have been utilized in all of the 
studies cited, presumably because of 
their eccnemy and ease of mainte- 
nance and manipulation. However, 
the rabbit eye is very reactive and 
with minimal stimulation produces a 
plasmoid aqueous. Other ultrastruc- 
tural studies of cycloeryotherapy in 
rabbits demonstrated vasodilation 
and diffuse iridocyclitis in the un- 
treated portion of the eye." Differ- 
ences in regional morphology and the 
anatomic distribution of ciliary pro- 
cesses that differs from primates” 
also make the rabbit an undésirable 
animal fcr the study of the effects of 
eyclocryotherapy. 

For reasons cited in the preceding 
paragraph, monkeys were used as the 
experimental animal to permit a more 
valid comparison with the histologic 
changes produced by the same treat- 
ment in human eyes. In the monkeys, 
the prineipal changes observed acute- 
ly were hemorrhage and edema fol- 
lowed by sloughing of the nonpig- 
mented epithelium at three weeks. 
During recovery, transient production 
of collagen that separated the epithe- 
lial layers were noted. By two months 
normal epithelial and stromal mor- 
phology had returned. In contrast to 
studies of rabbits, there was little 
clinical ar morphologie iridocyelitis 
and the untreated halves of the eyes 
were anatomically normal at all stages 
of the experiment. 

From a functional viewpoint, the 
normal pattern of peroxidase flow” 
disappeared after treatment and for 
the first few weeks, very little tracer 
was seen and pinocytotic activity was 
absent in the treated ciliary body. 
Since perexidase movement was nor- 
mal in the control areas, vascular 
stasis in the treated regions may 


-account for the absence of peroxidase. 








“The lack of peroxidase in the ciliary” 


vessels in the acute ‘stage supports 
this hypothesis. After two months 
there was a return to normal patterns 
of peroxidase movement. 

The principal contrast between the” 
experimental animals and available 
human eyes is in the failure of the 
latter to return to normal morphology: 
in those eyes showing good control of 
intraocular pressure after treatment. | 
This could represent an innate differ- 
ence in sensitivity. Previously noted*: 
differences in the response of eyes: 
with different forms of glaucoma 
suggest that the primary ocular and 
systemic disease of the patients may 
account for some portion of the 
morphologic differences between the 
human and monkey eyes. 


This investigation was supported in part by 
Public Health Service grant ROLEY00538 from. 
the National Eye Institute, by a grant-freme 
Fight for Sight, Inc. and by a grant. from the. 
Sight Conservation Society of Northeastern New 
York. 
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In the management of the dry eye 
and idiopathic ocular discomfort... 


Theclinician can prescribe conventional wet- 
fing agents or Adsorbotear™, a tear substi- 
zute containing an effective ocular weting 
agent. Only Adsorbotear, because of its unique 
ephthalmic vehicle —-Adsorbobase™* — zan 
meet the following criteria: 


@ Lower the surface tension of water 
and the tension at the water-lipid 
interface. 

@ Adsorb on the hydrophobic corneal 





: ; ; yA ADMINISTRATION: On= o! iwo 
epithelium converting it into a hycro- drops in the eye(s) three mes 
phi ic surface. a day or as needed 

SUPPLIED: 15 cc. sterile @rop- 


@ Facilitate optimal corneal wetting and 
uniform tear dispersion. 


per vials 


Literature and Climical 


are available cn reques 





@ Provide prolonged duration of relief 
—up to 4 hours or longer-in the treat- 
ment of dry eyes due to mucus or 
aqueous tear deficiencies. 


seeen ADSORBOTEAR ™ 
TEAR SUBSTITUTE 


BURTON, PARSONS & CO., INC 


OPHTHALMIC PRODUCTS DIVISION, Central Industrial Park. Washington, D.C. 20027 
Montreal, P.Q., Canada, Munich, Germany 
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Say Yes 


when the presbyope 
asks about contact lenses 


FULSITE 


the multifocus contact lens 
that enhances fitting success 


with all older patients 


Presbyopia contact lens fittings aren’: compli- 
cated anymore. The new FULSITE lens makes 
it practical for the presbyope to wear contact 
lenses...and for you to fit them. 


Useful for both presbyopic and aphakic pa- 
tients, the FULSITE lens can be prescribed 
without complicated measurements and fitting 
techniques...and it provides a unique 
visual facility which will encourage patient 
acceptance. 





As shown in this photograph, the FULSITE lens 
is much more than a bifocal. It provides a 
smooth visual transition from distance to near 
without image jump or flare. No segment. No 
prism. Clear vision at any distance is accom- 
plished through changing relationships be- 
tween aspheric base curves and spherical front 
curves. This creates a constant increase in 
plus power from the center to the periphery. 


For more information call our Lincoln Lab. (800) 228-4174 or send this 
coupon to Milton Roy Company, P.O. Box 1899, Sarasata, Fla. 33578 


Please send me FULSITE™ brochure( ) Phone Me( ) 


Name 
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In short, the FULSITE lens can open a new 
area in your practice. Both fitting time and 
laboratory cost are well within the scope of 
your practice and you can now serve: 

e Contact lens wearers who don't want 
spectacles for reading. 

e Spectacle wearing presbyopes who desire 
cosmetic improvement. 

e Spectacle wearers whose occupational 
needs benefit from contact lens use. 

e Patients whose visual defects make con- 
tact lenses the therapy of choice including 
high myopia, keratoconus, irregular astig- 
matism and aphakia. 





Inexpensive sets of aspheric trial lenses are 
recommended to obtain optimum fit and 
power. Available in both presbyopic and 
aphakic versions. 


Milton Roy Company 


Contact Lens Division 


P.O. BOX 1899, SARASOTA, FLORIDA 33578 
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FDA soon to approve fat emulsions for clinical use! 


anyone involved in intravenous nutrition should read this new AMA publication 


at Emulsions 


n Parenteral Nutrition 


digest of the latest, important research findings. 


Ape mm me 


Order Dept. 5/J 

American Medical Association 
535 N. Dearborn St. 

Chicago, IH. 60610 





Please send —... copy(ies) of FAT EMUL- 
SIONS IN PARENTERAL NUTRITION, OP-140, 
$7 in U.S. and U.S. Possessions; $7.50 elsewhere, 
as soon as it come off the presses in Fall, 1976. 
Please allow 8 weeks for delivery. 
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Remittance, payable to AMA, must. accompany 


FAT EMULSIONS IN PARENTERAL NUTRITION, the pro- 
ceedings of the June, 1975 meeting sponsored by the Depart- 
ment of Foods and Nutrition and the Nutrition Advisory 
Group of the AMA, will provide you with a review of experi- 
mental and clinical studies and discussions of problems en- 
countered with the use of fat emulsions. 

Divided into three sections, the book covers the metabo- 
lism of fatty acids and function of essential fatty acids with 
information on EFA deficiency; fat as an energy source 
which describes clinical use of emulsions in the U.S. and 
abroad; and the pathophysiology of fat emulsions with dis- 
cussions on side effects, interrelation with other nutrients, 
and the current status of products available. 

Fat emulsions. used routinely in other parts of the world 
are just about to receive FDA approval for clinical use in 
the U.S. Since they can be administered peripherally, chances 
are they will be widely used. To avoid potential problems 
and to become thoroughly acquainted with the intricacies of 
this nutritional supplement, FAT EMULSIONS IN PAREN- 
TERAL NUTRITION is must reading for every hospital phy- 
sician, nurse and pharmacist concerned with intravenous 
delivery 
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for intraocular microsurgery 
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Incorporating those features that have proven most valuable im 
countless operations, the SITE Instrument, from Keeler, repre- 
sents the most comprehensive capability available for vitreous 
procedures, anterior segment reconstructive surgery, and 
many other intraocular operations. No comparable instru- 
mentation provides the surgeon such complete contrc! ef 
the suction/infusion function; few furnish a rapid reflux sys- 
tem. And none can offer the wide range of advantages that 
were the basis of the SITE design: 


@ Electroplating and lapping procedures create the most effi- 
cient cutting mechanism available. 

® Cutting port at tip of needle allows direct approach for tis- 
sue removal. 

@ Rapid fresh-fluid reflux. 

® Modular design of handpiece allows easy care and mainte- 
nance... even in the O.R. 

@ Fiber optic system for internal ocular illumination. 

© Battery-powered control console prevents possibility ef 
electrical hazard. 

@ Hand instrument is completely autoclavable (except motor). 


SITE ... anew word to remember for intraocular microsu roery. 
Call or write for details and specifications. 
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NOW... 
Safe, Easy-to-use 


Double Sterile Package 
Autoclavable Inner Case — Positive Identification 


WORLD’S STANDARD 


e Continuously researched, clinically tested and improved 




















e Used in excess of 200,000 surgical procedures over the past 15 years va 
e For both intrascleral and episcleral procedures es ; z 
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Dye Dilution Curves 


Televised Fluorescein Angiography 


W., A.J van deuven, MD; AWB. Malik, PhD; C. A. Schaffer; D. Coben; M. Mehu 


eA television system was used to 
record retina fluorescein dilution curves. 
dn pigs, flucrsscein was injected intrave- 
‘nously (IV), onte the left ventricle (ILV), 
cand ILV darirg bilateral carotid occlusion 
ILV). Dye dilution curves from points on 
retinal artesy-vein pair, from two points 
ona single afery, and from two points on 
“(a single vein avere recorded by a storage 

-= -gscilloscape, using two photodetectors 
positioned ower the television image of the 
vessels. Dye cuses were jess dispersed 
following (LY than following IV injections, 
sand were ireguiar following ILV., injec- 
‘tion. The dye appearance time was short- 
est after injection with ILV and progres- 
sively loncer with ILV.. „and w. The artery- 

















here isa need for g noninvasive 
method to measure retinal blood 
low.’ Indicator dilution curves 
rded fom retinal vessels can 
1 suen information. In 1965, 
i1 Frayser’ obtained retinal 
Auorescein Elution curves, using cine- 
matography amd Ben-Sira and Riva’ 
“have reported a technique for the 
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vein mean transit time was greatest 
during carotid occkision. Retinal blood 
flow in a venous segment was calculated 
to be 0.149 + 0.037 ml/min. This value 
was reproducible fellowing both IV and 
ILV injections but could not be obtained 
following ILV., due to irregularity of the 
curves. It was in the same range as that 
found (0.095 + 0.019 ml/min), using the 
radioactively labeled microsphere tech- 
nique. The system was subsequently 
tested in humans and was found to give 
reproducible dye curves. The usefuiness 
of the system as a clinical tool is presently 
being explored. 
(Arch Ophthalmof 95:297-301, 1977) 


photoelectric recoding of fluorescein 
dilution curves from individual retinal 
vessels, using a fundus reflectometer. 
However, an absolate value for retinal 
blood fiow has not been obtained with 
either technique. This article de- 
scribes an attempt to quantify retinal 
blood flow from duorescein dilution 
curves, and to relate this value to flow 
measurements obtained by means of 
the invasive labeled microsphere tech- 
nique.'** 


METHODS 


Yorkshire pigs (25 xg) were anesthetized 
with 10 mg/kg ketamine, tracheotomized, 
and connected to'a respirator. Pigs were 
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Retinal Hiood Flow Derived From 


used because their eyes are large and lack 
tapetum, and. the retinal vascular. dimen 
sions are comparakle +e those in humans 
Pentobarb:tal sodiim: (25 mg/kg) ma 
tained anesthesia threughout the expe 
ment. A catheter was passed into the 
ventricle (ILV) vie a femoral artery and 
into the inferior veña “ava via the femoral 
vein under fiuoroscowic guidance. Both 
carotid arteries were- isolated. Arterial 
blood gas levels - were determined at 
regular intarvals of a radiometer blood gas: 
analyzer. Blood gas levels, blood pressure, 
and cardiac outpat were regulated to. 
remain stable within normal range. The. 
pupils were dilated with 1% cyclopentolate. 
hydrochloride 30 minutes before the dye 
injections. The eyes were positioned so that 
the camera could be facused on the 80° of 
the fundus surrounding the optic dist: to 
permit. subsequent selection of any: large 
vessels for measurement. ; 

The televised flaorescein angiography oe 
recording system has been previously 
described in detail“* and consists of a 
modified fundus camera, an image intens = 
sifier, a television camera, a videotape 
recorder, ard a television monitor. Special 
ly designed refractive optics join the. 
fundus camera to che intensifier and the 
intensifier to the télevision ‘camera. A 
counter/tiraer was commected to the video 
line for electronic counting of television 
frames on the mon tor Fig I)o- 

The. television recording system was se 
into operation befoʻe the fluorescein i 
tion and continuec: axtil the vein w 












































































ye (0.2 ml or 20 mg of 10% solution) was 
rapidly injected (0.5 seconds) ILV. Another 
injection was made into the inferior vena 
caya, and- a. third injection ILV during 
empórary: ‘ocelusion ‘of both carotid ar- 
eties. The order of the three injections 
as randomized: in the six pigs studied. A 
till photograph of the.30° segment of the 
‘undus Was taken during the-arteriovenous 
hase (maximum width of fluorescein 
luninin all vessels) for the determination 
of diameter and length of the vascular 
“segments. to be chosen for flow measure- 
mentsio 

The dye dilution curves from retinal 
ressels were recorded on a storage oscillo- 
scope, using two phototransistors posi- 
oned on the monitor over the television 
age of the vessels, which measured the 
changes in intensity of the passing dye asa 
function of time (Fig 2). To obtain retinal 
blood flow, dye curves were recorded at two 
points #4 mm. apart along a relatively 
straight. segment of a large retinal vein 
‘with fio sharp branching between these 
‘points. It was assumed that the vein was 
circular, so that. flow (F) could be repre- 
“sented by the formula: F = (r r°L)/(t, — t,) 
where: r= the average radius of the 
vascular segment being measured, 
“L = length of the vascular segment being 
> measured, t, = mean dye transit time at 
point 2 along the vascular segment, and 
ti = mean. dye transit time at point 1 along 
‘the vascular segment. L and r measure- 
-ments were made with a micrometer from 
a X10 projection of the 35-mm photograph. 
The magnification. factor of the fundus 
camera to the-35-mm film was assumed to 
be. x25." The animal eyes, which were 
comparable in size to human eyes, were 
- assumed to be emmetropic. By dividing the 
planimetry measurements in the area 
under the curve into two equal halves, t, 
and t, were calculated. The assumption was 
‘made that the decay of dye concentration 
owas exponential.(Fig 3). 

In another six pigs of similar size, retinal 
‘blood flow measurements were obtained 
with 15:+ 5.4 labeled microspheres, using 
the reference ‘sample method described 
isewhere in detail.*** A different:group of 
animals was used so that. fluorescein dilu- 
tion’ curves would not be influenced by 
- microsphere embolization of small retinal 
vessels. 





RESULTS 


‘Pig Experiments.—Subsequent to the 
-pig experiments, the videotape was 
used to generate dye dilution curves 
so that measurements and calcula- 
‘tions could be made. Because: of the. 
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early empty of dye. Sodium fluorescein 





[F VIDICON 
| CAMERA 
£ 


A 3-STAGE 


INTENSIFIER 









TV MONITOR 


PC 
CONTROL 






CHART 
RECORDER 





Fig 1.—A, Schematic representation of components of televised fluorescein angiography 
system. B, Schematic representation of equipment needed to generate dye dilution 


curves. PO = 
recorder. 


playback feasibility of the videotape, 
a virtually unlimited number of simul- 
taneous dye curves could be obtained 
in veins and arteries of different sizes 
and at different distances from the 
optic disc. 

The average arterial dye appear- 
ance time was 2.3 seconds following 
ILV injection, 5.3 seconds following 
bilateral carotid oceulsion (ILV,,) in- 
jection, and 8.6 seconds following IV 
injection. Venous dye dilution curves 
were invariably more dispersed than 
their adjacent arterial curves. Arterial 
curves were more dispersed following 
IV than following ILV injections, 
although they were reproducible fol- 
lowing beth. With ILV. injections, 
however, they were not reproducible 
and ofter irregular, as were their 
corresponding venous eurves.. The 
arterial mean transit time, whenever 
planimetry was possible on these 
curves of poor quality, was also 
greater fellowing ILV.. than follow- 
ing IV or [LV injections (Fig 4). Noti- 
ceable differences in mean transit 
times of curves recorded from two 
points 4 mm apart along an artery 
could not be measured. However, 
there were measureable differences in 





photocell (phototransistor). Oscilloscope may be substituted for chart 


mean transit times in curves recorded 
from two points along a vein. The > 
average value for retinal venous blood 
flow calculated from dilution curves 
was 0.149 + 0.037 ml/min. This value 
did not vary to a great degree whether ` 
an ILV or IV injection was used. The 
value for retinal blood flow, using. 
labeled microspheres, averaged 
0.095 + 0.011 ml/min. 

Human Experiments.—Since good- 
quality angiograms and reproducible 
dye curves were obtained following IV 
injection of fluorescein in immobil- 
ized, anesthetized. animals, it- was 
concluded that the IV route of dye 
administration per se provided no 
obstacle to the ability to make 
accurate measurements. The method 
was then used in six human volunteers 
and in. numerous patients. Injection- 
amounts varied between 0.25 and LO- 
mi of 10% fluorescein. (25 to.100 mg) to 


prevent quenching. The injection time © 


was less than 0.5 seconds to assure. 


being within one heartbeat. It quickly 
became apparent that good-quality 


angiograms and resultant regular dyè 
curves could be obtained only in: 
cooperative patients who were able to... 
hold their eyes still. At times, this _ 
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Fig 2.—Small phototransistors are held stationary and perpendic- 
ular to face of monitor by two (A and B) blocks of Plexiglas into 


which they are inserted. 


CONCENTRATION 


TIME 





LV INJECTION 


LV INJECTION 
CAROTID LIGATION 


IV INJECTION 


1 sec. 


Fig 4.—Typical retinal arterial anc vemous fiuorescein dilution 
curves in pig traced from actual chart recordings. 


Fig 3.—T-mean (mean transi time) is more accurate measure- 
ment than T-max (point of maximum dye concentration) and 
represents | ne:diwiding area under curve into two equal halves. 
To calculate area, recirculation is ignored and exponential decay 


(ED) is assumed. 


required considerable effort and pa- 
tience on the part of the injecting 
physician and photographer. 

A large series of measurements 
from patient angiograms is presently 
being made to determine reproduci- 
bility and clinical importance. These 
will be the subject of future reports. 
The few available measurements of 
normal ané isolated pathologic condi- 
tions are purpesely not presented here 
because their reproducibility has not 
been adequately tested. 


COMMENT 
Cinematography and fundus reflec- 
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tometry have previously been used to 
obtain dye dilution curves from ret- 
inal vessels. Cinematography involves 
the laborious analysis of many serial 
photographs and requires subjective 
judgment to construct dye dilution 
curves.’ Other disadvantages of cine- 
matography have been cited by Ben- 
Sira and Riva.’ Refiectometry is also 
somewhat limited, since each fluores- 
cein injection results in only one set of 
dilution curves of a preselected pair of 
vessels. Repeated fuorescein injec- 
tions are needed to obtain dilution 
curves from other vessels when infor- 
mation about all retinal vessels is 


sought. Tke qualty of subsequent 
curves may be affected because of the 
buildup of fluoreseein. Moreover, 
small eye movements can result in 
curves of peor quality. requiring repe- 
tition of the injection. Instead, using a 
television system, which records a 30° 
fundus area et 60 fields per second 
following 2 single fluorescein injec- 
tion, subsequent cye dilution curves 
can be generated from each vessel 
within that fied of view by replaying 
the videotape. The problem of the 
patient’s eye movement during the 
recording proeess hes been largely 
solved in the fellowing ways: first, the 
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AA 


Fig 5.—A and B, Two human venous dye dilution curves (left) 
taken from points along straight vein (right) without neticeable 


oscilloscope screen. 


TV recording system is so sensitive 
that the fundus illumination is a 
continuous dim blue light that does 
not (unlike repeated flashes) stimu- 
late eye motion, and which patients 
describe as “soothing.” Furthermore, 
a special effort is made to assure the 
patient’s physical comfort, to educate 
him to the need for cooperating by 
keeping his eyes still, and to waylay 
anxiety by creating a calm atmo- 
sphere. If eye movement still occurs, it 
will then be minimal and only occa- 
sional. When generating dye curves 
from such moving targets, the motion 
can be learned by an observer through 
repeated video replay of the angio- 
gram, permitting a shift of the photo- 
electric cells to follow the moving 
image on the monitor, so that repro- 
ducible curves can still be obtained. As 
a last resort, a slow-motion field-by- 
field measurement can be done by 
repositioning the photodetector for 
each field if needed. Hence, it has not 
been necessary as yet to incorporate a 
small fixation light within the fundus 
illuminator, as described by Ben-Sira 
and Riva.’ With their use of a reflec- 
tometer to obtain dye curves, of 
course, any eye movement produces 
unreliable results. 

The present television system thus 
provides a clinical tool for more quan- 
titative retinal blood flow measure- 
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intermediate branching. These curves were photographed from 


ment then the estimate of blood flow 
described by Hickam and Frayser.* 
The quartization depends on a knowl- 
edge of tae volume of the vascular bed 
between two sampling points, which 
are ideally located along a relatively 
straight section of a vein without no- 
ticeable branching. An “absolute” fig- 
ure for blood flow can then be deter- 
mined from the ratio of volume of the 
segment to the difference in mean 
transit times at the two points.’ 
Important differences in mean 
transit times at two points along the 
same artery cannot be measured 
unless tae arterial segment is very 
long, in which case there is usually 
intermediate branching, making vol- 
ume calculations meaningless. Differ- 
ences in mean transit times between 
an artery near the disc and its corre- 
sponding vein, as done by Bulpitt and 
Dollery,’ is easily done with a televi- 
sion system. However, the volume of 
the vascular bed between these two 
points is also not known, so that only 
an estimation of volume fiow results. 
The measurement of differences in 
mean transit times between two 
points alorg a retinal vein, however, is 
usually possible within straight non- 
branching venous segments, because 
veins are wider and have slower flow 
than arteries (Fig 5, left, 5, right). All 
the volume flow measurements in this 





article were done along the larger 
veins of the posterior pole. Numerous 
other measurements will still have to 
be done in other retinal segments in 
order to obtain more comprehensive 
information about regional and total 
retinal flow. It has been encouraging, 
however, that these initial measure- 
ments produced “absolute” flow data 
that were comparable to those ob- 
tained with the invasive but more 
adequately tested flow measurement 
technique using radioactively labeled 
microspheres in a matched set of 
animals. Furthermore, volume flow 
measurements were not vastly differ- 
ent following IV or ILV injections, 
indicating that the safe intravenous 
route in patients need not be aban- 
doned. 

There are still, of course, many 
potential problems in translating ve- 
nous volume flow measurements into 
clinically important values that hope- 
fully relate to tissue perfusion. Iso- 
lated venous dilution curves from the 
posterior pole may not be directly 
related to retinal arterial flow, even 
though total venous flow probably 
equals total arterial flow. Venous dilu- 
tion curves may also be distorted by 
lamellar filling from small branches 
between the sampling points. Fur- 
thermore, as with any fluorescein 
dilution technique, there is fluorescein 
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“binding br plasma so tEat fluorescein 

flow relates more to plasma flow than 
to blood cell flow and is probably 
‘influenced ‘by axial streaming and 
_ plasma skaaming.’ There is also some 


oe -absorptior of fluoresce: xe by RBCs, 


_ altering the amplitude ef the curves.’ 

2 Variaticns in amount of dye, speed 

-of injection, and size of cannula must 
be standardized. The bast curves for 
planimetry (sharp rise and: fall) are 
obtained kr injecting within the time 
of one heartbeat with a bolus of 
saline following the dys. This is best 
performec with an automatic injector. 
The amount of dye must be small to 


: prevent fla: topping of she concentra- 
tion curves™ One-half to one-fifth the 


= usual dose wiven to humans was used 
_ in these experiments (025 to 1 ml 10% 
` fluorescein} 

Furthermore, the racording sys- 

tems of the angiograms. and of the 
dilution carves must b2 as linear as 
possible so that there is a constant 
relationship between the voltage out- 
¿put from the photodetactor and the 
amount of dre in the vessel. The 
dynamic response of eazh part. of the 
television system must taerefore be 
known, This includes consideration of 
¿modulation transfer functions and 
-automatic igit contrck of both the 
image intensifier and the TV camera, 
the latter of which may dampen 
vascular fuorescence «whenever a 
_ light area cf the fundus (disc, sear) is 
within. the picture. It also includes 
knowledge of variables dge to Video- 
tape recorder, TV moniter, and photo- 
transistor characteristics, 

Finally, the interface between pho- 
totransister and TV monitor is an 
“area where errors are easily intro- 

duced becuse the detector is sepa- 
ted from the image by the thickness 





of the glass envelope around the 
cathode ray tube, the vascular image 
if often not stable, and veins do not 
fill uniformly across their diameter. 
Thus, ideally, the photodetector aper- 
ture must be as large as the vascular 
diameter to ensure pickup of all 
peripheral lamellar flow and yet not 
overlap with background choroidal 
fluorescence. In the presence of any 
amount of eye mation, this is difficult 
to achieve. Present experimentation 
suggests that the optimum photode- 
tector is a combination of two sepa- 
rate but identical phototransistors, 
with the diameter of each slightly 
greater than thai of the vessel. One 
transistor straddles the vessel, per- 
mitting some motion within its view. 
The second one picks up choroidal 
fluorescence only. which is electron- 
ically subtracted from the output of 
the first one duriag the recording. 

In conclusion, a reliable method has 
been developed te record reproducible 
dye dilution curves from individual 
retinal vessels ir humans, using an 
intravenous fluorescein injection and 
a TV recording system. Blood volume 
flow measurements in millimeters per 
minute can be cemputed from these 
curves. The task at hand is to perform 
this test on many vascular segments 
of the same eye, and of different eyes 
in numerous norraal humans, and in a 
variety of pathelogic conditions to 
avoid premature conclusions about the 
clinical validity of this system. Mean- 
while, animal experiments, like the 
ones reported here, will be continued 
to substantiate the claim that blood 
flow measurements by means of tele- 
vised fluorescein angiography are 
comparable to measurements made 
with more invasive but better estab- 
lished techniques. Eventually, the 





hardware mast be standardized be 
fore it can become universally ateept 


able as a clinica. te. 


This study was suppərted by ‘grant 1R03 
E7000791 from the ational Eye Institute. 
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Relative Photometric Measurements 


of Retinal Circulation (Dromofluorograms) 


A Television Technique 


Sergio Fonda, MS, Bruno Bagolini, MD 


® Television fluoroangiography is used 
in order to obtain fluorescein dilution 
curves (dromotiuorograms [From the 
Greek word:5 Po Ko , which means 
swing. We coined this word because 

lution curves do not afford a true 
measurement of the blood circulation, or 
simply of a dilution, but of the fluorescein 

ansport in the circulation!]) from single 
retinal vessels. An optical fiber conveys 
the light from a single retinal artery, vein, 
or any other retinal area on the video 
screen to a photomultiplier. After low- 
pass electronic filtration, the dilution 
curves are recorded on a strip-chart 
recorder. The measurements considered 
are all related to time: the time interval 

etween initial instants of the arterial and 
venous curve; the time: interval between 
maximum ‘instants; the arterial and ve- 
‘nous curve rising times. It is seen that (1) 
the method is sensitive enough to enable 
variations in the quantities in pathologic 
-cases to be detected; (2) owing to the 
great variability from part to part of the 
jessels, itis important to specify where 
the ‘retinal dromofiuorogram has been 
recorded. 

“(Arch Ophthalmol 95:302-307, 1977) 











Neen of blood flow in 
L retinal vessels may have major 
linical. importance. Accurate mea- 
‘surements have been performed in 
animals’? with techniques usually not 
-applicable to man. 
< Fluoroangiography has given new 
impetus to the study of retinal blood 
flow, and photographic or photo- 
electric methods have been applied 
«variously in the examination of differ- 
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ent aspects of retinal circulation. 
Their elirical application, however, 
presents problems, which we will 
summarize rapidly. 

Photegrephie methods,** with a 
maximam sampling frequency of 
1.25 Hz, and cinematographic meth- 
ods," with a sampling frequency 
around 22 Hz, have been used; the 
fluorescein dilution curves of retinal 
vessels are reconstructed from the 
variations in fluorescein density as 
they appear in serial photographs. 

Photeeleetric methods enable fluo- 
rescein dilution curves to be recorded 
directly. Niesel' employed a tech- 
nique involving a slit lamp in which 
the fundus was observed through a 
contact glass. A dilution curve of fluo- 
rescein was recorded on two different 
parts cf a retinal artery, or on an 
artery and a vein, by means of. two 
optical fibers in conjunction with a slit 
lamp and connected to two photomul- 
tipliers. After an injection of fluores- 
cein, dilution curves proportional to 
the concertration of fluorescein de- 
tected at zħe two sites of observation 
were recorded. 

Other phctometric metheds were 
employed by Trokel,“ but they could 
not be applied to small areas of the 
fundus. Ben-Sira and Riva," using a 
special fundus reflectometer,” were 
able to measure the fluorescence from 
a fundus area smaller than the diam- 


eter of a vessel. After several injec- | 


tions of fluorescein they were able to 
record dilution curves in various 


vessels amd obtain information on- 


blood flow. 
With photographic methods ‘itis 
possible to reconstruct dilution curves 


for individual blood vessels, and the 


determineticn of the appearance time 


of fluorescence is deduced by extřapo: 





lation from densitometric. measure- 
ments. performed on each photogram. 
With photometric techniques, on the 
other hand, one has ‘the advantage of 
being able to record the. fluorescein 
dilution curves directly. However, 
photography only needs a single fluo- 
rescein injection, while photometry 
needs a series of injections, for each of 
which only one, or by Niesel’s meth- 
od 
performed. This led to studies, notably ` 
those of Riva and Ben-Sira,"* on the 
minimum quantity of fluorescein that 
can be injected, and with what fre- 


quency, while still obtaining useful- 


curves. Nevertheless, it is evident that 
the need for numerous: fluorescein 
injections is a- serious drawback, for 
not only is there a risk of inconsis- 
tency in the application of the method, 
but also the clinical condition of the 
patient may vary. 


We have therefore attempted tocs 


combine certain advantages of the 
two techniques by using a television 
tape recording of the fundus se- 


quences in much the same way as waa 
done by L’Esperance and coworkers; 
and 


but with different aims 
techniques. Thus, photometric mea- 
surements of fluorescent vessels can 
be performed directly on a television 
screen and fluorescein dilution curves 
recorded: for all chosen retinal vessels 
or areas by simply replaying the tape 
recording. Further advantages of this 


television technique are 40% to 60% 
less illuminating power than is neces- 
-sary in cinematography and higher = 
“frame rates (50 Hz or 60 Hz). a 


` MATERIALS AND METHODS | 


“In order to obtain satisfactory television 


fluoroangiography recordings, we useda 


fundus camera’ modified according ‘to ae 
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two dilution curves can. -be < 





Wessing.*~'* Two television cameras were 
used: one ‘or recording the fundus images 
and one fer r=cording time from a digital 
timer. The first was equipped with a high- 
sensitivity tube, the second (without con- 
trol unit) with a vidicon tube. The video 
- signals from the two cameras were relayed 
to a mixer, amd the digital timer appeared 
superimposec on the fundus image in the 
top right-hand corner of the video screen. 
The output of the mixer wes connected to a 
video taperecrder. During playback of the 
television recording, the precise point at 
which the photometric measurement will 
be taken is dhosen, and its luminance is 
transmitted = a photomultiplier (PM) by 
means of ar optical fiber (Fig 1). The 
output of the PM is a compound signal. It 
contains a 504Hz component, the amplitude 
of which 5 modulated by a signal at much 
lower frequency. The 5@-Hz component 
comes from t ie frame rate ef the television 
system, and the low-frequency signal is 
linearly related to the fluorescein dilution 
curve. It is possible to filter out the high- 
frequency cemponent and have at the 
output ony the biological signal related to 
the dilution curve; a low-pass filter with 
cutoff characteristics of 40 dB/decade, 
ranging f“or 0.5 Hz to 0.8 Hz, gives a good 
recording of the dye dilution curves. The 
filtered segn.] is amplified twice and is 
recorded on strip-chart recorder. 

Dye inject2n time was about 1.5 seconds 
for a quantity of 450 mg cf fluorescein at 
10%. During he recording ef the television 
fluoroangwog=aphy, two impulses were also 
registered insthe audio channel of the video 
tape recorder: one at the beginning of 
injection anc one at the end. During play- 
back, they were picked up from the loud- 
speaker outymt and superimposed over the 
photometric signal. They provided a good 
reference signal for the start and duration 
of injections The injections were always 
performed by hand by the same trained 
person that secorded the reference signals 
with a mecrephone. 

Various rormal and pathologic cases 
were examiied by means of the above 


_ technique; farthermore, a mean dilution 


curve of carresponding vessels on six 


* normal sub=cts was calculated with a 


signal averager. The vessels were chosen 
from ameng the main arteries and veins 
just outside “he papillary area in the lower 
half of the fandus (see Fig 2 for the exact 
location). Arterial and venous dilution 
curves for normal subjects were recorded 
on a tape -ecorder. From the recorder 
output the sgnal was relayed both to the 
averagerinput and, amplified ten times, to 
the input of a trigger circuit. The discrimi- 
nator ouzpu: of the time histogram unit 
trig#erec the averager, the actuating 
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Me Vel (H 
Fig 1.—System for recording retinal ves- 
sels’ fluorescein dilution curves (dromo- 
fluorograms). Photomultiplier (PM) re- 
ceives light from fluorescent vessel 
through optical fiber (OF) handled by 
operator. Television image of fundus is 
inverted. 


signal being given the moment the curve 
rose above zero. From the arterial and 
venous dilution curres for the six normal 
subjects tested, twe normal mean curves 
were obtained. 

In Fig 2 (top) the result of this way of 
processing dilution curves can be observed. 
The difference between the starting times 
of the venous and arterial curves is a mean 
value calculated from the six normal 
values. 


RESULTS 


We first evaluated dilution curves 
in various parts of the fundus of a 
normal subject, then compared the 
mean curve obtained from six normal 
subjects with a number of curves from 
pathologic cases. A normal subject 
was tested in order to establish which 
parts of the retinal vessels are best 
suited to the recording of dilution 
curves by our method. Of the many 
sites tested, only those that serve to 
illustrate why, in both normal and 
pathologic cases, recordings were 
made in the area just outside the 
papillary border are mentioned here. 

Figure 3 shows six of the many 
areas where dilution curves were 
recorded in a normal subject. We limit 
ourselves to considering two points 
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for an artery (A,, and A,), three points 
for its homologous vein (V,, V., and 
V,), and an extravascular intrapapil- 
lary area (Z). Figure 4 shows the 
curves recorded for the various 
arterial, venous, and extravascular 
areas on this rormal subject. The 
measuremenis chosen to afford a 
preliminary assessment of blood circu- 
lation are the following: (1) t,: the 
initial time taker for the curve to rise 
0.5 mm above the baseline (this point 
is arbitrary; it was chosen so that the 
curve could be measured with suffi- 
cient accuracy); (2) t„: the time taken 
for the dilution curve to reach maxi- 
mum level; (8) 7,: the time interval 
between the arterial initial time (t,,) 
and the correspcnding venous initial 
time (t,,), expressed as T, = t,, — t,,; 
(4) Ta: the time interval between the 
maximum amplitudes of the arterial 
and corresponding venous curves tn, 
and ta» respectively, expressed as 


Ta = tmr — taa (5) t the rising time, — 


or the time necessary for the curve to 
rise from 10% to 90% of its maximum 
value. 


We can assume that T, (t,, —t,,) 


mainly provides imformation about 
blood flow alorg the shortest and 
fastest capillary pathways connecting 
the two areas chesen on the artery and 
on the vein. Likewise, for the purpose 
of the present study, Tm (tn, — tma) 
may be regarded as being related to 
the behavior of tload flow in the whole 
of the vascular bed linking the two 
areas. The precise importance of the 
rising time (t) is not yet clear; 
however, of the many factors that 
may influence its behavior, two are 
certain, namely, the size and the elas- 
ticity of the vessels in the area where 
the recording is performed. Blood 
velocity, as ealculated from the time it 
takes fluorescein te flow between two 
points of a vessel, is difficult to evalu- 
ate, for exact magnification of the 
television imag2 cf the fundus, fol- 
lowed by exact measurement of the 
distance between the two points, is 
hardly feasible with sufficient preci- 
sion; we will not therefore consider 
blood velocity in this article. 

The decay of zhe dilution curve may 
also have clinizal importance; how- 
ever, since, at the high doses of fluo- 
rescein used in nur experiments, fluo- 
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Fig 2.Comparison between six mean 
normal curves and curves of four patho- 
logic cases. All arterial initial times are 
vertically aligned. Sites of recording drom- 
ofluorograms are indicated in photo- 
graphs to right of each pair of curves. 
Ordinate scale in linear arbitrary units. 


DIABETIC 
RETINOPATHY 


rescein recirculation renders its evalu- 
ation problematical, it is not taken 
into account in this article. The only 
way to overcome this problem is 
probably to use minimal doses of fluo- 
rescein. 

Before comparing normal and path- 
ologic cases, we will mention the vari- 
ations occurring in some of the 
measurements, in a single subject, 
according to the area chosen for the 
recording of the dilution curves: (1) as 
sP s it would be expected, the initial time 
COLLAGENOSIS (?) FETA S (t,) of dilution curves in the extravas- 

F ~~ E. S cular intrapapillary area (Z) is shorter 

~ Ya 7 than the initial times in any other 

area (Fig 4). This is due to the fact 
that vascularization in the papillary 
area is supported by ciliary and chor- 
oidal circulation, which, as is well 
known, receives fluorescein in a short- 
er time than the retinal circulation; (2) 
ib in the arterial circulation the initial 

PIGMENTOUS ; De times of A, and of A, follow in 
RETINOPATHY a sequence as would be expected in view 
of the direction of the retinal flow. In 
this context, it should be noted that 
the rising time (t,,) for the dilution 
curve at A, is longer than that at A.. 
The reason for this is that while the 
volume of blood at points A, and A, 
can be assumed to be constant, the 
diameter of the blood vessel remain- 
ing virtually the same, there is less 
— ARTERY + INITIAL TIME fluorescein available at point A, than 
ee t MAXIMUM TIME there is at point A, (some of it having 
been “lost” to the collateral arterial 
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Fig 3.—Nermal fundus. A mdicates site for artery, V for vein, Z for extravascular 
intrapapillary area. Photograph is taken directly from monitor with video tape recorder 
commands im STILL position. Fundus image is inverted. 


branches between the two points in 
question), and hence its eaneentration 
in the bleod at this pomt is lower. 
Thus, at A. the maximum time is 
reached earlizr and the overall curve is 
lower and sherter; (3) similarly, V, has 
a rising time (t,.) shorter than V, and 
V, for the measurement in V, is 
performed upstream of various lateral 
branches, where there is therefore less 
fluorescein concentration and hence 
the maximum time is reaehed earlier; 
(4) V, receives fiuorescein earlier than 
A. This apparent ineengruity is 
related to the point raised previously 
in respect te the vascularization time 
in the papillary area, for in the process 
whereby the retinal vein drains blood 
from an area vascularized by the 
ciliary and choroidal arteries and 
feeds it te tke region of the optic disc, 
these vessels are likely to be filled 
before the retinal artery, and for this 
reason V, re-eives fluoreseein slightly 
earlier than A.. 

From the “oregoing it & clear that, 
when measuring dilution curves, the 
area chosen can be crucial. Attention 
has to be daid te the collateral vessels, 
and if an intraretinal cirealation time 
is required, measurements may possi- 
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bly have to be performed outside the 
papillary border. 

Owing to the considerable variation 
from individual to individual, both in 
the distribution of collateral branches 
and in the diameter of blood vessels, a 
sharp variety of curves can be ex- 
pected among normal subjects. There 
may even be variations in data for the 
upper and lower halves of the retina in 
one and the same subject; this is 
presumably due to variations in the 
diameter of the main retinal vessels in 
the two sectors. Thus, extreme caution 
has to be exercised in the establishing 
of norms against which pathologic 
cases can be evaluated. 

Before attempting to define normal 
indicators, we checked the precision of 
the measurements by performing va- 
rious measurements on the same 
subject and on the same television 
fluoroangiography; furthermore, we 
constructed a mean curve from six 
normal subjects. 

The degree of error was ascertained 
under the worst possible conditions, 
measurements being performed on 
the most restless of the six normal 
subjects. T,, T,, tra and t,, were 
measured six times on the same vessel 


areas. The standard deviations are 
reported in Table 1. 

The mean curve and the mean 
values of T,, T,,, ta and t,,, with their 
standard deviations, were calculated 
for six normal subjects ranging from 
30 to 40 years of age. The arterial and 
venous dilution curves were always 
taken from comparable areas just 
outside the lower barder of the optic 
disc. The mean curve and the results 
of the various measurements are re- 
ported at the top of Fig 2, with an 
indication of the areas where the 
measurements were performed, and 
in Table 2. 

The standard deviations of the 
various measurements, as can be 
deduced from Table 2, depend on two 
factors: one relates to the precision of 
the measurements and the second to 
the physiological vartability from sub- 
ject to subject. As can be expected, the 
standard deviations for the six normal 
subjects are greater than those for a 
single normal subject (Table 1) (it 
should be borne in mind that the latter 
set indicates the degree of experi- 
mental error). In comparing the mean 
normal values with measurements of 
a curve in pathologic cases, any 
measured variation from the mean 
value that is less zhan or equal to the 
standard deviation in normal subjects 
(Table 2) cannot be regarded as signif- 
icant. T,, Ta anc t, are interesting 
measurements from a clinical view- 
point, but, as is dear from the stan- 
dard deviation in normal cases (Table 
2), the measurement of T, was fairly 
precise (+ 0,57 SD), while that of Tn 
was less so ( + 1, SD). This is due to 
the fact that the peak of the curve of 
the artery or of the vein was often 
obscured by wavelets superimposed on 
the main dilution curve. These wave- 
lets were artifacts caused by the 
subject moving kis eye or blinking, 
and after each movement it was 
necessary to recenter the tip of the 
optical fiber conveying light to the 
photomultiplier. This lack of precision 
in the evaluation of tma and ting 
affected orr measurements of T,, and 
of the t, koth of artery and vein (t,, 
and t,,). Greater accuracy can perhaps 
be achieved if, in order to reduce eye 
movement and blinking, a less intense 
light is used in ecnjunction with a lid 
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_ Table 1.—Normal Subjects 


Measured Parameters, 
Mean Values 







+ 0.30 sec 
+ 0:38 sec 
_-& 0.15 sec 
+ 0.30 sec 






Searing these considerations in 
mind, we- will now compare the 
average dilution curves for normal 
subjects with those for comparable 
vessels of four patients with various 
types of pathologic conditions. 


REPORT OF CASES 


A 46-year-old woman had a blood pres- 
re of 150/90:mm Hg, diabetic retinopa- 
hy, and: initial neovascularization in the 
papillary area; a 13-year-old girl had a 
blood pressure of 120/50 mm Hg and papil- 
lary edema due to brain tumor; a 32-year- 
old man had arterial. and venous retinal 
vessels of more than twice the expected 
normal diameter; he had been hospitalized 
for suspected eollagenosis, and his blood 
“pressure at the moment of the fluoroan- 
giographic test was 140/90 mm Hg; finally, 
a 86-year-old man had-pigmentous retinop- 
~-athy, a blood pressure of 140/80 mm Hg, 
-and retinal vessels of less than half the 
expeeted normal diameter. 

Figure 2 compares the mean normal 
-eurveswith. the curves of comparable 
vessels in. the lower half of the retina taken 

: from the above four patients. Table 2 
; ‘reports the mean values of T,, T,,, and t, for 
the four patients, In the first patient with 
„diabetic retinopathy, T, and T,, were both 
shorter than the norm. T,, and T,, do not 
warrant comment, being largely within the 
standard deviation for normal subjects. 
An the second patient with papilledema, 
` T; and Ta are longer than normal, indi- 
eating a longer intraretinal circulation 
“time. This is quite evident in-spite of the 
“fact that the degree of papilledema is only 
slight. The arterial rising time is probably 
hormal, while. the venous rising time is 
probably greater than normal. Both mea- 
“surements, ‘however, lie-within. the stan- 
‘dard deviation ‘interval. The venous en- 
“gorgement may ‘also. explain why the 
< venous curve took longer to decay. 

The third patient had abnormally large 
-vessels and both T, and T, were markedly 
nereased, the increment probably: being 
-due to an abnormal, dilated capillary bed 
i with delayed venous filling. Since: t, and 
“ty are largely within the standard devia- 
tion interval, they do: not- warrant čom- 
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Fig 4.—Curves labeled with letters corresponding to areas of Fig 3. Arrows 
pointing down are for initial times, those pointing up for maximum times. | 
indicates injection interval. Ordinate scale in linear arbitrary units. 













1 sec. 


Table 2.—Normal and Pathologic Cases 


Measured 
Parame- Mean Value 
ters Over Six Subjects 


1.49 + 0.57 sec 
2.18 + 1.74 sac 


Diabetic 
Retinopathy 


0.60 sec 
0.90 sec 


Pigmentous _ 
Retinopathy. 


Edema of Collagenosis 
Optic Disc (7) 
2.68 sec 4.33 sec 
7.24 sec 6.50 sec 


ts 3.84 + 2.60 sec ~ 4.63 sec 3.09 sec - 3.57 sec 17.83 sec 


ty 4.13 + 2.03 sec 


ment. 

The fourth patient with pigmentous reti- 
nopathy, had narrow arteries and veins; he 
also had definitely longer T, and T; as did 
the previous patient with unusually large 


-vessels. Here the unusually great value of 


ta and t,, and the flat curves of the artery 
seem to point to a low speed and: low 
arterial blood affluence. The sustained vein 


: decay time is difficult to interpret. 





3:83 sec 


Photometric Measurements—Fonda & Bagolini__ 





5.83 sec 5.16 sec 15.83 sec 


COMMENT 


The. television. method deseribed... 
here for the recording of fluoroan- — 
giography has the advantage of using 
photometric measurements of the flu- 


_ orescein dilution curves. obtained di- + 


rectly from the image of a television. : 
sereen.”’ . Fluoroangiography can be 








retransmitted by television so that 


with only ene fluorescein injection, < 


~~. qneasuremexts on various parts of the 
‘oi fundus can be made, The measure- 
ments can be performed over images 
<: changing a a frequeney of 50 Hz, 
allowing a precision that.is superior to 
‘that of cinematographie methods and 
has the advantage that less light is 
necessary te illuminate the fundus. It 
also has the advantage that fluores- 
cein dilutien curves are directly 
‘recorded and do not need to be recon- 
structed tkrough the various pic- 
tures. 
_. The measarements of T, has proved 
>o- to be fairly precise; thus accurate 
information can be obtained regard- 
- ing the shortest circuit esnnecting the 
“two areas of measurement on the 
artery and homologous vein, respec- 
tively.: For technical reasons, Ta 
cannot be measured with anything 
approaching the same precision; 
hence, the information o7 the whole of 
the capillary network Imking the 
artery and the homologe:s vein is only 
approximate, For much the same tech- 
nical reason, t,, and t,, also lack preci- 
sion. At the present stage of develop- 
-ment of our method, therefore, the 
-most reliakle measuresient of the 
dilution cuwe appears 20 be T,. The 
‘waveform ef the dilutien curve may 
also give useful clinical information. 
The method is perhaps more useful 
in following the course of a disease 
and in evaluating thetapy than in 
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comparing normal with pathologic 
cases, unless the disease is very 
pronounced for, owing to the vari- 
ability of size and ramification of the 
retinal vessels, results may vary 
considerably from subject. to subject. 
Nevertheless, the method did provide 
some information regarding the four 
pathologic cases in question: in the 
one with diabetic retinopathy the 
shorter arteriovenous times (T, and 


Ta) were, in our opinion, indicative of ` 


arteriovenous shunts; in the one with 
papilledema there was evidence of 
longer arterioveneus circulation time 
and the sustained decay time of the 
vein was probably related to vein 
engorgement; in the two remaining 
cases with dilated and narrow vessels, 
respectively, the arteriovenous time 
(T, and T,,) were both delayed 
suggesting impaired microcirculation. 
In the case with dilated vessels, this 
could possibly be related to an abnor- 
mally dilated capillary bed which, 
requiring longer to fill, would retard 
the filling of the veins, while in the 
case with narrow vessels it is probably 
related to decreased patency of the 
capillary bed, a hypothesis that seems 
to be supported by an unusually long 
rising time, both of the artery (t,,) and 
vein (t,,) and by a flat curve of the 
artery, indicating that flow was slow 
and scarce. There may be various 
reasons for the long rising time of the 
vein. One reasor is certainly that 
collateral vessels drain their blood 
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very slowdy into: the peitelpel vein, 


suggests impaired flow toward th 
ophthalmic vein. There may also be 
delayed contributien of  fluorescei 
from the choroid te the retinal vei 
through the normel anastomosis in 
the papilla. Finaly, technical artifacts 
may play their part pigment epithe- 
lium does not hide che choroidal fluc 
rescence in pigmenious retinopathie 
in a uniform manner, and in our case 
there is 4 noticeable lack of pigment 
around the papilla as can be seen from 
Table 2; che vein is embedded on a 
strongly duerescen: background and 
some light may älter into the optical 
probe. 

The diution curves of fluorescein, 
or as we would like to call them, t 
“dromofleoregramsa DFGs),” are hard 
to interpret fully -without a> better 
knowledge of retinal circulation. How- 
ever, a proper interpretation of the 
various physiologic indicators of. the 
DFG is necessary; ‘his interpretation 
should take into account not only 
initial, maximum, and rising times, 
but also mean transit time, velocity, 
flow, and volume, according. te: th 
Steward-Hamilton. method,’* and it 
seems possible thateareful analysis of 
a wide cross section of clinical case: 
may afford a fairly correct interpreta- 
tion of pathologic cases. l 
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Aqueous Humor Ascorbate Concentration 


and Open-Angle Glaucoma 


Pei-fei Lee, MD; Kwok-Wai Lam, PhD; Mei-mei Lai, MD 


@ The mean value for aqueous con- 
‘centration in 35 patients with open-angie 
‘glaucoma. was 22.4 + 12.9 mg/100 mi. 
-The mean value for aqueous ascorbate in 
four patients with uncomplicated senile 
¿cataract was 11.55 + 3.01 mg/100 mi. 
The results indicate that the majority of 
open-angle glaucomatous eyes do not 
involve a deficiency of ascorbate, and 
‘suggest that ascorbate has no therapeutic 
value in the management of primary open- 
angie glaucoma. The magnitude of aque- 
ous ascorbate variation among glaucoma 
eyes is probably related to the factors that 
influence the patency of trabecular mesh- 
“work, not the metabolic activity of the 
-ciliary processes. 
< {Areh Ophthalmol! 95:308-310, 1977) 


he high concentration of ascor- 
bate in normal aqueous humor 


= has been an interesting observation 


for. decades, and the application of 
“ascorbate as an adjunct in the 
< management of primary open-angle 
glaucoma has been studied in several 
laboratories.’ However, its precise 
“role in ocular tissues and the clinical 
_ implications remain unclear. Further- 
“more, the unavailability of literature 
‘on the ascorbate concentration in the 
-aqueous humor among glaucoma eyes 
Makes it more difficult to evaluate the 
_ “therapeutic value of ascorbate. Al- 
though reduction of ascorbate in the 
anterior chamber, associated with 
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increasing intraocular pressure, has 
been shown in animal models, and 
buphthalmic rabbits,* it is not known 
if it occurs in human glaucoma eyes. 
The present study was undertaken as 
the beginning of our evaluation on the 
aqueous humor composition in the 
eyes of patients with primary open- 
angle glaucoma. The level of aqueous 
humor ascorbate concentration among 
35 patients with primary open-angle 
glaucoma and its importance with 
regard to the pathogenesis of glau- 
coma are discussed in this report. 


METHODS 


Aqueous Humor Collection.— Aqueous hu- 
mor samples were obtained under an oper- 
ating microscepe at the time of glaucoma 
surgery in all eyes. Ne glaucoma medica- 
tion was given for at least 14 hours before 
the operation. After a routine preparation, 
a sliding peripheral corneal incision was 
made with a Wheeler knife. A No. 30G or 
27G needle-cannula attached to a dispos- 
able tuberculine syringe was used to aspi- 
rate aqueous humor via the corneal incision 
without tctally collapsing the anterior 
chamber. Usually, about two thirds the 
amount of total aqueous humor was with- 
drawn witkeut injury to the iris or corneal 
endothelium with the tip of the needle- 
cannula. Repeated withdrawal of aqueous 
humor was not attempted in any case, in 
order to avoid the contamination of the 
secondary aqueous humor. If the anterior 
chamber was lost following the corneal 
incision, or during the cannula insertion 
into the anterior chamber, the aqueous 
sample collection was abandoned. The 
anterior chamber was then refilled with 
normal saline and the surgery preceeded as 
planned. 

Blood Serum Collection.—Venous blood 
samples were obtained at the time of the 
surgery, usually prior to er immediately 
after the operation. If intravenous infusion 
was used, then venous blood was taken 
from the opposite arm in order to avoid a 
diluted serum sample. 

Biochemica} Analyses.—The colorimetric 
method of Roe and Kuether’ was used for 


analysis of serum ascorbate concentration. 
High pressure liquid chromatography* was - 
used to analyze ascorbate concentration.in 
the aqueous humor because of the limited 
amount of aqueous available for analysis. 
Previous. reports have shown that the 
major ultraviolet absorption peak observed 
in the chromatogram of aqueous humor 
was ascorbate. Other compounds such as 
aromatic amines and nicotinamide adeno- 
sine dinucleotide eluted near the ascorbate 
peak were not present in sufficient quan- 
tity to interfere with the estimation of 
ascorbate concentration. The previous re- 
port has shown that the results obtained by 
the chromatographic method were. iden- 
tical to those obtained by the colorimetric 
method.* Ascorbate concentration in serum 
is much lower than that of aqueous and the 
interference by neighboring peaks is 
serious. Therefore, the colorimetric methed 
of Roe and Kuether was. used in this study 
for analyses of serum ascorbate concentra- 
tion. Protein concentrations were esti- 
mated by the method of Lowry et al.” 


RESULTS 


The frequency distribution of aque- 
ous humor ascorbate concentration 
among 46 eyes of 35 patients with 
primary open-angle glaucoma is de- 
scribed in Fig 1. The mean value and 
SD for ascorbate was 22.4 + 12.9 mg/ 
100 ml, with a broad range. varying 
from 1.5 to 62.0 mg/100. ml. Aqueous 
analyses were also done in four eyes 
(four patients) with senile cataract as 
a control, The mean value of aque- 
ous ascorbate concentration was 
11.55 + 3.01 mg/100 mi with a range 
varying from 9.1 to 15.4 mg/100 ml. 
Venous blood samples were taken at 
the time of surgery from 35 patients 
for ascorbate- analyses. The correla- 
tion between the ascorbate concentra- 
tions of serum and aqueous humor is 
shown in Fig 2. The correlation coeffi- 
cient, r, for the ascorbate concentra- 
tion of aqueous humor and. serum has 
a value of 0.4 caleulated from. the 
equation’: r = Uxy/[(2x°) (Sy)]?. 


Aqueous Humor Ascorbate—Lee et al i 








Protein anzlyses of 35 eyes of 29 
patients disclased a mear yalue and 
SD of 70.0 + 62.7 mg/16@ ml and a 
< orange varying from 17 to 295 mg/100 
role These vaiues are similar to the 
data reported by Bessiére e al,” yet 
“much lower than serum protein con- 
>; -eentration, indicating that she blood 
_ aqueous barrr in these eyes is not 
~ severely disturbed. There was a slight 
‘trend. for exes with high protein 
concentrations to have low ascorbate 
concentration (Fig 3). The value is 
~ —0.27. The small increase of protein 
concentration in some samples could 
z be the result:af glaucoma medication. 
It might note related te the patho- 
„logie conditioa of glaucoma. 
< Analyses cf aqueous Aumor and 
blood were repeated in six patients at 
< the time of the first and second eye 
‘operation.. The level of ascorbate 
concentration showed no significant 
difference be:ween the right or left 
eye of the same patient. The mean 
value and SD) for aqueous. ascorbate 
between OD and OS were 29.3 + 10,1 
mg/100 mi ard 22.6 + 7.3 mg/100 ml 
(P = .07). The level of aqueous protein 
concentration between the OD and OS 
ofthe same patient was. also not 
significant, $8.9 + 28.1 mg/100 ml 
and 38.5 = 17.4 mg/100 ml, respec- 
tively (P > 5. 

Three patients who underwent re- 
operation om the same eye had 
“aqueous: and blood analyses again 
carried out at the time of reoperation. 

_ There was po significant difference 

between the first and second samples 

- collected: at the time of reoperation. 

The mean value for aqueous ascorbate 

_ was 17.7 + 99 mg/100 m at the first 

So operation anc 21.9 + 7.2 mg/100 ml at 

ration. The mean value for aque- 

in was 57.0 + 8.2mg/100 ml 

t eperation and 86.7 + 84.0 

g/100 ml a: reoperation {P = 5 for 
scorbate ane for protein analyses). 


COMMENT | 


on one assumes that tke normal 
ascorbate’ cencentration ir aqueous 
humor is between 15 and 18 mg/100 
ml as reported by Purcel èt al,’ and 
Becker," the present data observed 
among the 4€ eyes with primary open- 

-angle glaucoma indicate that a major- 
ity of the patients have normal or 
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above normal ascorbate concentration 
in the aqueous humor. This study indi- 
cates that the majority of human 
open-angle glaucoma eyes are not 
accompanied by a reduction of ascor- 
bate in the anterior chamber as seen 
in animal models.** On the contrary, 
as high as 60 mg/100 m! was observed 
in far advanced cases. The outflow 
facility was poor in some patients, in 
spite of an elevation of ascorbate 
concentration up to 60 mg/100 ml. 
Therefore, the possible beneficial ef- 
fect of ascorbate concentration on 
outflow facility was not observed in 
human eyes, as demonstrated in 
animal models by Lieb and Stark, 
who suggested that ascorbate in- 
creased outflow facility by acting as a 
spreading factor. It is interesting to 
note that in this series, three patients 
who showed a low aqueous ascorbate 
concentration (< 5 mg/100 ml) dem- 
onstrated no other systemic diseases 
nor was their adrenal cortex stimu- 
lated by the adrenocorticotropic hor- 
mone, and none were treated’ with 
topical steroids. The reason for low 
ascorbate concentration in these eyes 
is not clear. 

The high ascorbate concentration 
among some glaucomatous eyes in 
this series does not encourage the use 
of ascorbate in the management of 
open-angle glaucoma. Since ascorbate 
concentration is normal, or above 
normal value, further increase of 
ascorbate will aggrevate the situation 
due to the osmolarity pressure in the 
aqueous humor, resulting from ele- 
vated ascorbate concentration. This 
conclusion is in agreement with that 
of Fishbein and Goodstein? and a 
recent report by Daniel et al.* They 
stated that topical or oral administra- 
tion of ascorbate had no noticeable 
effect on the IOP among open-angle 
glaucoma patients. Their statements 
are also in agreement with our limited 
clinical trials on three patients (un- 
published data). However, the possi- 
bilities of oral ascorbate therapy and 
its clinical value to eyes with low 
ascorbate concentration has not been 
investigated. In view of this uncer- 
tainty, the level of ascorbate aqueous 
concentration should be considered if 
one wishes to evaluate the therapeutic 
value of ascorbate in the management 
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Fig 1 Frequency distriqution of aqueous 
humor ascorate copce “tration in 46-eyes’ 
of 35 patients with pemary open:angle : 
glaucoma. : 
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AQUEOUS ASCORBATE, mo. % 
Fig 2.—Cofrelation between ascorbate 
concentraticns in seram and aqueous 
humor of 3& patienis with primary open- 
angie glaucoma. : 
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AQUECUS PROTEIN, mo Zo 
Fig 3.—Correlation between aqueous hu= 
mor ascorbate and prosein concentrations 
in 35 eyes of 29 parents: with apan 
open-angile glaucoma. 





of glaucoma. 

The ascorbate concentration in the 
-aqueous humor of normal animal eyes 
-has-been shown to be dependent on 
“the -ascorbate concentration in the 
blood, the rate of blood flow, or active- 
transport activity of the ciliary pro- 
cesses." Based on the present anal- 
~yses of the blood among 35 patients, 
the variations of aqueous humor 
“ascorbate concentration observed 
“among these glaucomatous eyes show 
some correlation to that of blood. 
However, the few cases having ex- 
tremely: high aqueous humor ascor- 
_ bate concentration did not show unu- 
. sually high ascorbate in the serum. 
< > The aqueous ascorbate concentra- 
tions in the two eyes of two patients 
-were 51.0 and 62.0 mg/100 ml and the 
serum ascorbate concentration 0.7 and 
).9 mg/100 ml, respectively. The level 
of 50 mg/100 ml aqueous ascorbate 
-oncentration in animal eyes is consid- 
ered a saturated state, which was 
“observed only when blood ascorbate 
- was drastically increased by systemic 
administration of excess ascor- 

bate." Both of these patients dem- 
-onstrated far-advanced glaucoma and 
their aqueous protein concentrations 
‘were within the range of normal 
values (92.0 mg/100 ml and 52.0 mg/ 
100:ml, respectively). The reason for 
this unusually high level of aqueous 
ascorbate concentration is not clear. 
. Perhaps further experiments and clin- 
ical investigation on the aqueous 
samples collected for untreated as well 
‘as early stages of open-angle glau- 
coma may disclose certain explana- 
„tions. 

The biochemical function of ascor- 
bate is still unclear. The high ascor- 
~ bate concentration (beyond 30 mg/100 

ml) in. some glaucomatous eyes could 
vbe due to reduction of use of trabec- 
‘dar meshwork and eye tissues of 
primary open-angle glaucoma. Al- 
 ternatively, if the rate of water 
~ flowing through the anterior chamber 
_ is reduced while ascorbate transport is 
unchanged, the ascorbate concentra- 
` tion in the anterior chamber would be 
increased. This hypothesis may €x- 
plain the clinical condition of the 
gradual decrease in aqueous outflow 
facility followed by gradual elevation 
of IOP in eyes with. primary open- 





310 Arch Ophthalmoi—Vol 95, Feb 1977 


angle glaucoma. High ascorbate con- 


centration in the eyes with treated 
primary oven-angle glaucoma, there- 
fore, may represent a sequela of 
impaired cutflow facility rather than 
increased activity of the aetive-trans- 
port system within the ciliary pro- 
cesses. Ths hypothesis predicts that 
(a) aqueous ascorbate concentration is 
within normal range in the eyes with 
early stage glaucoma in which the 
trabecular patency is not appreciably 
affected cl nically and (b) the magni- 
tude of aqueous ascorbate concentra- 
tion increases with the degree or the 
severity of the impairment on trabee- 
ular pateney. Unfertunately, the data 
concerning the clinical condition of 
trabecular patency of these eyes are 
insufficient for statistical analysis. 

The meen value of ascorbate con- 
centration in four eyes with senile 
cataract was 11.55 + 3.01 mg/100 ml, 
ranging from 9.1 to 15.4 mg/100 ml. 
This valae is in agreement with the 
data reported by Purcell et al” 
External jiltering procedures have 
apparently no appreciable influence 
upon the consistency of the level of 
the aqueoas ascorbate and protein 
concentrat-ons. Our observation that 
the level ef aqueous ascorbate con- 
centration is not altered by the 
filtermg procedure is similar to the 
observaton of Kronfeld“ on the aque- 
ous ascorbate concentration of surgi- 
cally aphaxic human eyes. Further- 
more. oral administration of acetazol- 
amide apparently has no significant 
influence on the level of aqueous 
ascorbate concentration. This series 
includes 16 patients (23 eyes) who had 
been takirg acetazolamide prior to 
glaucoma surgery. The mean value of 
ascorbate n the patients with and 
without acetazolamide treatment 
were 2605 + 10.97 mg/100 ml and 
22.60 + 17.38 mg/100 ml, respectively 
(P > 5). The results indicate that 
active transport of ascorbate by the 
ciliary processes among primary open- 
angle glaucoma eyes is relatively 
constant. 

Comparative evaluation in aqueous 
ascorbate concentration between dif- 
ferent types of glaucoma is not within 
the seope ef this article and will be 
reported im a separate communica- 
tion. 
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; Periocular Injection of Corticosteroids 


- An Experimental aiao of Its Role 
in the Treatment cf Corneal Inflammation 


Howard M. Leibowitz, MD, Allan Kupferman, PhD 





‘present experiman:s demon- 
-strate that subconjunctivally injected cor- 
--sticosteroids sre less effective in sup- 
-= pressing correal. inflammation than are 
“topically instiEed corticosteroids. Topical 
-= administration of 6.5 mg of prednisolone 
acetate over a 30-hour period reduced 
corneal inflammatory activity by 52%. 
Subconjunctival injection of 50 mg of the 
same steroid, also given ower a 30-hour 
period, yielded a 15% reduc ion in corneal 
_inflammation.. A fourfold increase (200 
mg) in the» quantity of prednisolone 
= acetate. injected subconjunctivally re- 
"-sulted.in a noasignificant (P = .05) incre- 
-ment (24%) in anti-intlamnatory effect. 
‘Dexamethasone sodium — phosphate 
-achieved a 30% ‘reduction in corneal 
“Inflammation, the maximum. effect ob- 
: served after subconjunctival administra- 
tion. 
The data saggest that diferent modes 
| of corneal penetration are involved after 
_ drug deliveryvia the two reutes. Concur- 
“rent administration of cort cesteroids by 
the topical and subconjunctival routes 
“seemingly peoduced an additive anti- 
inflammatory effect. 
: (Arch Ophtaaimo! 95:31%314, 1977) 



















etration of syste ically admin- 
ered medications nto the eye is 
li; impeded by the blood- 
us anc blood-vitrecus barriers."* 
flammatien partially breaks. down 
these barriers. Nonetieless, large 
doses of dregs must be given if thera- 
= peutic benedts are to be obtained in a 
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diseased eye. However, systemic ad- 
ministration of large quantities of 
corticosteroids carries with it consid- 
erable potential for serious complica- 
tion. Fortunately, the ophthalmologist 
has an effective alternative. He is able 
to use lesser quantities of the drug 
and still obtain therapeutic levels in 
ocular tissues and fluids by the simple 
expedient of administering the drugs 
locally. 

Principal routes of local ocular drug 
administration are topical application 
and subconjunctival or subtenon injec- 
tion. Corneal disorders are perhaps 
most commonly treated by topical 
application of a drug. This produces a 
high concentration locally, where its 
pharmacological effect is desirable, 
with substantially lower concentra- 
tions in other tissues, particularly 
those at a distance from the site of 
administration. Subconjunctival injec- 
tion also may provide therapeutic 
drug concentrations in the eye with- 
out resorting to the high, potentially 
toxic amounts necessary for effective 
intraocular penetration after systemic 
administration. There is evidence that 
the subconjunctival route can produce 
drug concentrations in some ocular 


compartments that are 5 to 100 times ~ 
higher than those resulting from the. 
same dose given systemically.** How- 


ever, available controlled data are 
insufficient to permit definite conclu- 


sions about the relative effectiveness ` 
of these two modes of local drug™ 
delivery for treatment of an inflam- 


matory process in the cornea.. 


The present experiments provide- 
quantitative data on the anti-inflam- | 
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matory effectiveness in the cornea of 
subconjunetivally im ected corticoste- 
roids, both when,acm 
and when admin- stered 



























after topical adm ni tration furnishes _ 
definitive informatien on the role. of 
periocular steroid mjection for the 
treatment of cores’. inflammation. ; 


MATERIALS AND METHODS 


New Zea and albino abbits of. either sex, 
weighing between Le and 2.0 kg: were 
anesthetized for appresimately ‘five min-: 
utes with intraven-usly. administered 
thiamylal sodium (1# mg/kg of. body: 
weight). Preliminary -xperiments demon 
strated that corticosteroid therapy, ‘deliv- 
ered simukaneously € both eyes by thes: 
topical anc/or the suaconjunctival: route, 
produced results that were no different 
from those observed waen only one-eye wasi 
treated. Hence, -n each instance, àn: 
inflammatory kerstits was produced: in 
both eyes əf each experimental animal by 
the interlamellar inoealation of.0.03 ml-of 
laboratory grade cbve oil, and. both eyes of. 
each animal were treated identically. A. 
control group. was run with each experi < 
mental trial. For animals receiving topical: 
therapy, control animals were handled. in. 
the same manner as: simultaneously ron 
experimental animals; except that the” 
control anmals received no treatment ine 
either eye. Two sets af controls were run cs 
for animals receving subeconjunctivally o 
injected steroids; ane «et received identical 
subecon, junetival inæctensof normal saline, 





Prior to initiating tae comeal: iauna 


intravenous inject: ons of an h aqueous solu 








tion: of tritiated ‘thymidine at 24-hour 
< intervals. Each inoculation contained 0.05 
= meìi/kg of: tritiated thymidine (6.7: ci/ 
< tmole).. The thymidine was. incorporated 
-Into-the nuclei of replicating cells, particu- 
> larly the polymorphonuciear leukocytes.° 
«The adequacy of the dose used-was con- 
“firmed by radioautograms of smears of 
 peripheralblood and bone marrow aspi- 
_ Yates. The intracorneal injection of clove oil 
“was given concomitantly with the third 
“thymidine injection. Twenty-four hours 
later, therapy was initiated. 
Topical therapy consisted of a standard 


<- drop. (0.05. ml) of commercially available 


1.0%- prednisolone acetate ophthalmic sus- 
pension (Econopred Plus) instilled every 
hour for a total of six doses, and then, after 
<- _alapse of 18 hours, one drop was adminis- 

tered hourly for an additional total of 
‘seven doses. Periocular steroids were deliv- 
ered by two subconjunctival injections (0.5 
mI) five hours apart during the first day of 
treatment and then after a lapse of 18 
- hours, by two additional subconjunctival 
“injections (0.5 ml) 6 hours apart. Thus, 
when. steroids were administered concur- 
rently by the topical and subconjunctival 
: routes, the injections coincided with instil- 

lation of the first and last drop during each 
-< day of therapy. The subconjunctival injec- 
tions were performed with a tuberculin 
_. Syringe and either a 25-gauge needle (sus- 
“-epensions) or a 27-gauge needle (solutions). 
The needle was inserted beneath the 
_ conjunctiva, approximately 1 mm posterior 

‘to the limbus, and the 0.5-ml injected 
= volume elevated a large conjunctival bleb 


ee ‘adjacent to the limbus. Each of the four 


f ‘inoculations was placed in a different 
-quadrant in random sequence. 
~The. folowing steroids, were injected 


< subċonjunctivally and their effectiveness 


-in -suppressing corneal inflammation was 
> studied: (a) prednisolone acetate (Meticor- 
» telone), 25 mg/ml; (b) prednisolone acetate 
: (Durapred), 25 mg/ml; (c) prednisolone 
acetate (Durapred), 100 mg/ml; (d) methyl- 
prednisolone sodium succinate (Solu-Med- 
=- ol) 40 mg/ml; and fe) dexamethasone 

sodium phosphate (Decadron) 4 mg/ml. 
; Topical-therapy in this study was limited to 

10% prednisolone acetate ophthalmic sus- 
-pension. 

One hour after the completion of each 
treatment protocol (ie, one hour after the 
last. drop and/or. subconjunctival injection 
had been administered) a 10-mm penetrat- 

< ing corneal button was removed by trephi- 


nation and the tissue samples solubilized — 


with a commercially available solubilizing 
_ agent. The soluble samples were counted in 
a scintillation counter for a minimum of 
ten minutes, quantitatively measuring the 
amount of radioactivity in the cornea as 


described previously." Statistical compari- 


sons were performed by standard meth- 
ods.’ 

Glucocorticoids have a depressant effect 
on leukocyte preduction and maturation. 
This, in turn, could influence the number of 
polymorphonuclear leukocytes that invade 
the cornea in response to an inflammatory 
stimulus. Therefore, a total and differen- 
tial WBC count was performed on all 
animals immediately prior to clove oil 
injection and at the time the corneal 
sample was cbtained. The total number of 
polymorphonuclear leukocytes per micro- 
liter of bleed was-caleulated by multiplying 
the percentage of these cells in the periph- 
eral smear by the WBC count. The figure 
for decompositions per minute found in the 
cornea after scintillation counting was 
then corrected to reflect statistically 
significant {P < .05) changes in total circu- 
lating polymerphonuclear leukocyte count 
between treated animals and untreated 
controls. Results were expressed as percent 
change in corrected corneal decompositions 
per minute between simultaneously run 
treated and untreated animals. The spe- 
cific calculations used to obtain the ap- 
propriate correction factor have been 
reported.° 


RESULTS 


In this study, the protocol for 
topical therapy required that a total of 
13 drops, each 0.05 ml in volume, of 
1.0% prednisolone acetate be adminis- 
tered during the 30-hour treatment 
period. Thus, a total of 6.5 mg of 
prednisolone acetate was delivered by 
the topical route. This produced a 52% 
reduction in corneal inflammatory 
activity. 

The protocol for subconjunctival 
injection called for four inoculations, 
each 0.5 ml in volume, to be adminis- 
tered during an identical 30-hour 
treatment period. Injection of a 
suspension of the same drug, prednis- 
olone aeetate, in a concentration of 25 
mg/ml, therefore delivers a total of 50 
mg of the corticosteroid. Despite the 
enormous increase in the quantity of 
drug used, only a 15% decrease in 
corneal inflammatory aetivity was 
documented. Comparison of two 
brands of the same concentration of 
prednisolone acetate revealed no sig- 
nificant difference in their. anti- 
inflammatory effectiveness (Dura- 
pred, 14.8% [+ 2.0%]; Meticortelone, 
15.4% [+ 2.1%]). Increasing the- con- 
centration of prednisolone acetate 
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fourfold to.200 mg/ml resulted in only 
a siaall increase in anti-inflammatory 
effectiveness to 24.8% (+ 3.8%). This 
increase was not statistically signifi- 
cant (P < .05). 

Subconjunctival injection of a solu- 
tion of a prednisolone derivative, 
rather than a suspension, did not 
result in a substantially different 
anti-inflammatory effect in. the cor- 
nea. Administration of. methylpred- 
nisclone sodium succinate in a con- 
centration of 40 mg/ml (which. in 
nonocular systems produces twice the 
anti-inflammatory effect as prednise- 
lone acetate, 25 mg/ml) produced 
only a 19.7 (+ 19%) reduction in 
corneal inflammation. Interestingly, 
injection of an inherently more potent 
steroid base, dexamethasone, did yield 
a significantly (P < .05) greater anti- 
inflammatory effect. Dexamethasone 
sodium phosphate, in a concentration . 
of 4 mg/ml (which in non-ocular 
systems presents the same- anti- 
inflammatory effect as prednisolone 
acetate, 25 mg/ml), produced a 29.9 
(+ 4.5%) reduction in corneal inflam- 
mation. Nonetheless, this maximal 
therapeutic result achieved by the 
subeconjunctival route was significant- 
ly less (P < .01) than that obtained by 
topical administration. These findings 
have been collated in the Table. 

Topical application of prednisolone 
acetate according to the present: ex- ` 
perimental protocol caused no signifi- 
cant alteration (P < .05) in either the 
total WBC count per unit volume of 
peripheral blood or in the percentage 
of polymorphonuclear leukocytes. In 
contrast, each of the steroids studied, 
when injected subconjunctivally in the 
quantities specified, caused a statisti- 
cally significant (P < .05) reduction in 
the total WBC count and a simulta- 
neous increase in the percentage of 
polymorphonuclear leukocytes. The 
hematological alterations induced by 
the subconjunctivally administered 
steroids resulted in a greater total 
number of polymorphonuclear leuko- 
cytes per unit volume of blood, 
presumably making a greater number 
of these cells available to participate 
in a corneal inflammatory response. — 
The data for subeonjunctivally in- 
jected steroids, and. for the concomi+ 
tant.administration of steroids by-the 
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Mean Decrease in Corneal Inflammato 





Treatment Protocol 


Therapy* 


ry Activity Following Local Steroid 












Topical application? 3 
Prednisolone acetate 1.0% 










52.1 (+ 3.8) 













‘Subconjunctival injection? 
Prednisolone acetate 25 mg/ml 
Prednisoloxe acetate 25 aig/mi 


(Durapred) 





{Meticortelone) 







14.8 (+ 2.0) f 
16.4 (+ 241)= 









Prednisolose acetate ~100:mg/m! 


(Durapred) 





24.3 (+ 3.8) 











Methyiprecnisoione sodium:succinate 40 mg 





/mi (Solu-Medrol) 19.7 (+ 1.9) 












Dexamathesone sodium phosphate 4 mg/ml 






(Decadron) 29.9 (+ 4.5), 9 .= 









Saline 0:2% 






0.9 (+ 1.4) 













Prednisolene acetate 1.0% (topical) and 
methylprednisolone sodim succinate (subc 


- Combined tavical application and subconjunctival injection§ 









onjunctival) 69.9 (+ 7.4) 


*Corneal epitrelium intact. Table entries are the arithmetic mean + SE of data derived from study 
of at least 1.2 eyes (6 rabbits). Values are expressed as percent difference from mean of 12 untreated 


control eyes: 


Topical regimen: 0.05 mi every hr for 6 hr, beginning 24 hr after induction of inflammation: then 


< Japs@.of 18 iir; tsen 0.05 ml every hr for 7 hr. 


{Súbconjünctval regimen: 2 injections (0.5 ml) 5 hr apart, beginning 24 hr after induction of 


inflammation: then lapse of 18 bro then 2 additional 
SCombined regimen: + & Í 


injections (0.5 m!) 6 hr apart. 


i ©. # Indicates significant difference (P < .05) between values denoted by same superscript. 


topical and subconjunctival route re- 
ported ‘im the Table, -have been 
corrected o reflect ` significant 
(P < .05) changes in the blood. These 
corrections assume a linear relation- 
ship between the total’ number of 
polymorphoraiclear leukocytes per 
unit volume of blood aad the total 

“number of these cells available to 

‘invade the cornea. The corrected 
values impart a greater anti-inflam- 
matory effectiveness to steroids deliv- 
ered by the subconjunctival route than 
do the uricoarected values from which 
the data. were derived: Should our 

» assumption in correcting the data be 
incorrect. ope would have to attribute 
an even leser anti-inflammatory effi- 
cacy inthe ernea to subconjunctivally 
administered steroids. 


COMMENT 


Recommendations relating to the 
role and optimal use of the subcon- 
junctival roate of drug administration 
w the treatment of inflammatory 
sease ef the anterior segment have 
largely been arbitrary, with little 
experimental evidence to support 

them. Data have been presented that 

indicate that the level ef some drugs 
in both. comea and aqueous humor 

obtained by the subconjunctival route 

of adminisiration exceeds that ob- 
« tained by topical administration.” 
: However, aalirect comparative evalua- 
-tion of topseal instillation vs subcon- 
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junctival injection is difficult because 
of the different total quantities of 
drug administered, the inability to 
assess the degree of injury to ocular 
barriers during injection, the arbi- 
trary selection of frequency of topical 
administration, and the variable sta- 
tus of the corneal epithelium during 
an inflammatory episode. 

In the case of prednisolone acetate, 
evidence has been presented that 
demonstrates that increased drug lev- 
els in the cornea can be equated with 
increased anti-inflammatory effec- 
tiveness only to a point.“ Following 
topical administration of prednisolone 
acetate, the maximum therapeutic 
response in the cornea is achieved by 
the 1.0% concentration. Although in- 
stillation of higher concentrations 
permits greater quantities of the drug 
to gain access to the cornea and 
aqueous humor, no measurable incre- 
ment in anti-inflammatory effect can 
be demonstrated. This suggests that 
concentrations of topically applied 
prednisolone acetate higher than 1.0% 
have an increased. potential for caus- 
ing toxic effects without offering 
additional therapeutic benefit. Ob- 
viously, a similar type of response 
may be obtained with subconjuncti- 
vally administered steroids. Funda- 
mentally, subconjunctival injection is 
nothing more than an atypical form of 
systemic administration; systemic 
pharmacologic effects have been docu- 
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- cornea. The protocel for topical ad- 



























































mented folowing ite use.” Wh 
offers the advantag= of providing 
therapeutic drug jevels in’ the: eye. 
without resorting » the. higher, 
potentially more toxic doses necessary’ 
for effective intraocelar penetration 
after other forms af systemic admin=- 
istration, eonsideralkxy more of the 
drug generally is adininistered. than 
when the topical rowte is employed... 
The experiments cited above suggest = 
that much of this medication may becs 
superfluous, Moreover, the presum- 
ably higher corneal drug levels are_ 
achieved at the exsense of higher 
systemic levels, greater patient appre- 
hension, more sul bsequent ocular ine: 
flammatior and paie; greater ingon- — 
venience and experse, and risk of- 
inadvertert intrzocalar administra- > 
tion. These factərs:séemingly are 
great enouzh to largely negate its use 
unless a distinct superiority can: be 
demonstrated forthe subconjunctival 2 
route of administrat:on. 

The present stud» fails to demon 
strate the superierizy of subconjunc- 
tival injection. Inceed, it provides 
evidence to the cont:ary and supports. 
the conclusion thet topical instillation -- 
of corticosteroids. is to be preferred. - 
for suppréssing inffammation ‘in the 








ministration called for two short 
courses ef hourly ‘instillation of a. 
single drop (0.05 ml of 10% predniso- 
lone acetate ophthaEnic suspension. A 
total of 12 drops were instilled over.a 
30-hour period. Teresi required 
administration of only 6.5 mg of the . 
corticosteroid to produce! a 52% reduc- 
tion in corneal :nflammation:. In 
contrast, when the ssame medication, 
prednisolone acetate, was inoculated 
subconjurctivally, & total of 50 mg of 
the steroid was given over. a 30-hour 
period. Yet, only æ 15% reduction in 
corneal inflammation was obtained. 
Subconjunctival izjection of four = 
times the quantit~ of prednisolone 
acetate (e, 200 mg resulted in only a 
24% reduction im orneal- inflamma- 
tion. This sma ficrease in thera- 
peutic efect is neither statistically <> 
significant {P < .08) nor commensu- 
rate with the messwe amount of drug. 
injected in proximity to- the globe; 
Clearly, then, te sappress an inflam- 
matory response in the eorne: with 





corticosteroids, the topical route is 
both more effective and more. effi- 
cient. A greater overall therapeutic 
response is obtained and less total 
drug is required. 


The route by which-a subconjuncti-_ 


vally injected steroid enters the eye 


has not been clearly defined. It iS- 
generally. assumed that simple diffu- - 


sion across the sclera and underlying 
tissues is the principle mode of intra- 
ocular entry. Since the barrier to drug 
penetration presented by the corneal 
epithelium is avoided by subeonjunc- 
tival inoculation, this assumption 
‘seems logical and radioautographic 
evidence has been presented to sup- 
port this view." However, the lack of 
certainty in this area is illustrated by 
the fact that the same laboratory that 
produced the radioautographie data 
‘on direct scleral penetration has also 
published experimental findings that 
support an alternative thesis.“ The 
“latter study suggests that the subcon- 
+ junctival depot acts as a reservoir 
from whieh a portion of the drug leaks 
-through the needle puncture site into 
the conjunctival sac, then dissolves in 
the precorneal tear film and enters 
the eye through the cornea in a 
-manner identical to that of a topically 
-administered drug. The size of the 
needle used to perform the subcon- 
“junctival inoculation in these studies 
“cwas not specified, but this interpreta- 
tion is not consistent with our present 
findings, where a 25-gauge needle was 
cused to inject suspensions (predniso- 
lone acetate) and a 27-gauge needle to 
‘fnject solutions (methylprednisolone 
“sodium succinate and dexamethasone 
-sodium phosphate). Following subcon- 
junctival administration, dexametha- 
‘gone sodium phosphate was signifi- 
cantly (P < .05) more effective than 
prednisolone acetate; the opposite 
finding was documented after topical 
instillation of. the steroids.’ It there- 
fore seems reasonable to conclude that 
different modes of corneal penetra- 
tion are involved after drug delivery 
via the two routes. The inability of 
“massive amounts of subconjunctivally 
“injected prednisolone acetate (200 mg) 
to achieve an anti-inflammatory ef- 
fect comparable to a small quantity 
(6.5 mg) of the same drug adminis- 
tered topically supports this eonclu- 


sion. So, too, does the superiority of 


dexamethasone sodium phosphate 
when administered subconjunctivally, 
a finding that seemingly indicates 
that this highly water soluble steroid 
was not required to pass through the 
lipophilic corneal epithelium. Relative 
to their anti-inflammatory effect, the 
pharmacologic behavior of subcon- 
junctivally injected steroids appears 
to mere closely resemble that of a 
systemically administered drug rath- 
er than a topically administered one. 

What then is the role of subconjunc- 
tival steroids in the treatment of 
corneal inflammatien? Many authori- 
ties recommend the use of the topical 
route of drug administration in the 
primary treatment of inflammatory 
disease of the cornea and the addition 
of the subconjunctival route in the 
most severe and in the unresponsive 
cases. The present studies support this 
view. Acministration of corticoste- 
roids coneurrently by the tepical and 
the subconjunctival route seemingly 
produced an additive anti-inflamma- 
tory effect. The mean value obtained 
after concurrent administration via 
the twe routes was essentially equal to 
the sum of the mean values obtained 
when the component drugs were 
administered individually. Because of 
the variability in therapeutic response 
encountered among the animals re- 
ceiving topically applied prednisolone 
acetate and subconjunctivally admin- 
istered methylprednisolone sodium 
succinate concurrently, we were un- 
able to demonstrate an actual statis- 
tical significance (05 > P< .1) be- 
tween this group and the group 
treated topically with prednisolone 
acetate only. Presumably this vari- 
ability in therapeutic response is a 
reflection of the knewn toxie effects 
of steroids in rabbits. Despite the 
relatively short treatment protocol (30 
hours), there was a substantial death 
rate among the experimental animals 
treated with combined topical and 
subéonjanctival glucocorticoids as well 
as among those animals receiving only 


` subconjanctival dexamethasone sodi- 


um phosphate. Fortunately, this type 
of steroid toxicity is not shared by 
humans and, clinically, the addition of 
subeonjunctivally administered ste- 
roids to a topical regimen may 


314 Arch Ophthaimol—Vol 95, Feb 1977. 


` produce an important increase in ther- 


apeutic effects in the cornea. How- 
ever, the demonstrated comparative 
ineffectiveness of this mode of anti- 
inflammatory therapy in the cornea 
would appear to preclude its sole use 
whenever topical therapy can be 
utilized. 


This investigation was supported in part by 
Public Health Service grant EY-00544 from the 
National Eye Institute, by a grant from the 
Massachusetts Lions Eye Research Fund Ine, and 
by a grant from Research to Prevent Blindness 
Ine. 
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NOW AVAILABLE FROM THE AMA! 


~ The most comprehensive and current system 
available fer naming, coding, and reporting 
medical procedures and services! 





Over 2,000 new and 

revised procedures-- 
the most comprehensive 
listing ever! 


Here’s why CPT-4 car be invaluable to you, 
your staff, and your practice 

e New updating service 

Easier, faster, more precise reporting 

A convenient medical reference tool 

More accurate record keeping 

Reducec paperwork--giving you more time 
for patient care 


Order your copy 
of CPT-4 today! 


Order Department, 02 
American Medical Association 
535 N. Dearborn St. 

Chicago, Illinois 60610 


Please sendme ____copy(ies) ef PHYSICIANS’ 
CURRENT PROCEDURAL TERMINOLOGY, 4th Edi- 
tion, OP-041-02.($12.00 per copy in W.S., U.S. Poss., 
Canada, and Mexico. $12.50 all omer countries.) 


CPT provides a uniform coding system... : 
to accurately designete medical, surgical, and : 
diagnostic services ir terms that provide a : 
uniform language among physicians, patients, and : 
third partizs. Each procedure is listed * O Send me information on CPT-4 magnetic com- 
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individually with a clear description and five- puter tape versions. 


digit identifying code. Please enclose payment (payable to AMA) with order. 


Please Print 


è 


New CPT Updating Service available at no 
additional cost. To insure that your CPT stays 
up to date as new te-minology is added, you 
can receive new and revised procedures on a 
- regular basis. Updates are on self-adhering 


* pages to >e affixed to the pages they replace. 
Mataile in CDT_A hnak 


Name 





Address 





City/State/Zip 
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DAY TIME and NIGHTTIME 


Round-the-clock therapy 
for Superficial 
External Ocular Infections 


For daytime use, the clear solution does not blur vision. For nighttime use, the 
ointment provides prolonged contact with the infection. In both of these prod- 
ucts, triple-overlapping antibiotic formulas are effective against a wide range of 
gram-negative and gram-positive bacteria. Efficacy has been proven in millions 
of uses over the past 20 years. 
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NEOSPORIN - » NEOSPORIN 


Ophthalmic Solution * Ophthalmic Ointment 


Sterile Sterile 
(Polymyxin B—Neomycin— , (Polymyxin B-Bacitracin— 
Gramicidin) toe we, Neomycin) 





y 
COSPORIN® or ia 


STERILE 


AUTION: Federat Iaw proto 
Store at 59°-86° 4S 





: \ quel’ 
i) i EN aac 


Burroughs Wellcome Co. R RES Suvin B sterile e} | 
PR Research Triangle Park DU amii 
Wellcome / North Carolina 27709 ! ta Oe ee 









NEOSPORIN’ 
Ophthalmic 
Solution Sterile 
(Polymyxin B- 
Neomycin—Gramicidin) 


Each cc contans:“erosporin® brand 
Polymyxin B Sulfete 5,000 Units, neomycin 
sulfate 2.5 mg [equivalent to 1.75 mg neo- 
mycin base); grarmicidin 0.025 mg. Vehicle 
contains alcohol C 5%, thimerosal (preserva- 
tive) 0.001% and tae inactive ingredients 
propylene glycol, solyoxyethylene poly- 
oxypropylene compound, sodiurmmehioride 
and purified water 


NEOSPORIN® 
Ophthalmic 
Ointmen: Sterile 
(Polymyxin 3- 
Bacitracin—Neomycin) 


Each gram contains: Aerosporin® brand 
Polymyxin B Sulfete 5,000 Units; zinc baci- 
tracin 400 Units; =omycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); 
special white petrolatum qs 

Brief Disclosure telow applies tothe solu- 
tion and ointment 

INDICATIONS: Fer the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible-to one or 
more of the artibptics 


CONTRAINDICAMIONS: 
Contraindicated im those persons:who have 
shown sensitivity +o any of the components 


WARNINGS: 

Prolonged use mey result in overgrowth of 
nonsusceptible organisms. Ophthalmic Oint- 
ment may retard sorneal healing 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed dusingtreatment 

Allergic cross-reactions may occur which 
could prevent the use of any or ail of the 
following antibiot cs for the treatment of 
future infections: xanamycin, paremomycin. 
streptomycin, anc possibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is nœ uncommon cu'aneous 
sensitizer. Articles in the current literature 
indicate an increse in the prevalence of 
persons allergic te neomycin. Complete 
literature availabl= on request fram 
Professional GSerwces Dept. PML 
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R Burrouges Wellcome Co. 
Researct Triangle Park 
Welcome / North Casolina 27709 


AT 


April 24-27, 1977 


Ophthalmology Speakers: 

S. Arthur Boruchoff, M.D., Boston, Mass. 

Stuart I. Brown, M.D., Pittsburgh, Pa. 

Richard H. Keates, M.D., Columbus, Ohio 

Bruce E. Spivey, M.D., San Francisco, Cal. 
George W. Weinstein, M.D., San Antonio, Texas 


Otolaryngology Speakers: 

James A. Crabtree, M.D., Los Angeles, Calisornia 
Alan M. Nahum, M.D., San Diego. California 
Fred D. Owens, M.D., Dallas, Texas 

Paul H. Ward, M.D., Los Angeles, Californi- 


RESERVATIONS: Write directly to The Greenbrier, 
White Sulphur Springs, West Virginia fer Fotel reser- 
vations. 


ADVANCE REGISTRATION: Fee of $17- required; 
checks payable to The West Virgina Acadeny of 0 & O. 
Send to J. Elliott Blaydes, M.D., The Blawdes Clinic, 
Corner of Frederick & Woodland Averue Bluefield, 
West Virginia 24701. 
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PRACTICE 
INDIRECT BINOCULAR 
OPHTHALMOSCOPY 


As described in Arch Ophthal - Vol 85, May 1971 


For information write to: MODEL EYE 
5827 ConwayRd. Bethesca,Md.20084 
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Service to 
Medicine 
Program:15 


PROFESSIONAL 
REPRESENTATIVE 
OF THE MONTH: 


James Cooper 


HIGH POINT, 
NORTH CAROLINA 


“Keeping up is a full time vocation and 
avocation with me," says James 
Cooper, ‘I’ve completed every study 
course available from SMP on Ophthal- 
mology. l'm nearly through the Certified 
Medical Representative program. I’ve 
been studying from one to four basic 
science or ophthalmology courses a 
peat. for twelve years now, on top ofa 

S. in Science degree that | brought 
to my job at the start. Not to mention 
the outstanding Ophthalmologists who 
have coached me throughout the 
years.” 

That's how James Cooper began 
when we told him he had been selected 
as our SMP Professional Representa- 
tive of the Month and asked how he 
thought he had achieved the distinc- 
tion. * ‘There's no magic,” he added, 

“just understanding the job to be done, 
and persistence,” We think that says a 
lot about the kind of man James Cooper 
is. We know our pride is shared by 
James’ wife Linda and two sons, and 
we are pleased to salute him this 
month. 


SMP 
Smith Miller & Patch 


Div. Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 





“It’s just as important for a 
practicing Ophthalmologist to 
know how a Formulary Committee 
works, as it is for me.” ames. 


‘Most physicians were taught that 
when they write a prescription, it'll be 
filled with exactly what they order. But 
that isn't so anymore in many places. 
Third-party pressure to reduce costs 
by cutting the number of supply 
sources has raised some interesting 
liability questions and it has created 
some complex communications prob- 
lems for us detail-men,”’ says this 
month's SMP Representative of the 
Month, James Cooper. 

“Only a relatively few companies 
do continuing research in ophthalmic 
pharmaceuticals,” says Cooper, and 
we know that apparently minor altera- 
tions in formulation, vehicle, packag- 
ing, and the like can have a major im- 
pact on the efficacy and utility of a 
medication. 

“Where once it was enough to 
be sure that prescribing physicians 
and the hospital pharmacist under- 
stood this concept, now we must be 








sure that everyone in the decision- 
making chain is aware. In many cases 
that means providing basic informa- 
tion that may net have been teught in 
school. Two examples come to mind, 
the introductior of new drugs, formu- 
lations, etc., and the training of para- 
medical peopl2 with genera back- 
ground who begin to work in the oph- 
thalmology fielc 


“The whole system 
is undermined if 

the medication 
ordered is not the 
one that’s received.” 


“| pay very close attention to be sure 
each member cf the Formulary Com- 
mittee is keenly aware of the details 
concerning the use of our products, 
and others as wall. | use standard ref- 
erence sources such as the package 
inserts or Facts and Comparisons for 
Support. And | pay special attention to 
be sure that those SMP ophthalmic 
medications that are selected for use 
on the formulary are in inventory. 
“In places where membership 


on the Formulary Committee is rotated 
on a frequent, periodic basis, it means 
| have to cover a lot more ground than 
when | started out 14 years ago.” 
Understanding subtle shifts in 
the health-care system is just one fa- 
cet of James Cooper that makes him 
one of Smith Miller & Patch’s outstand- 
ing representatives. His attitude about 
service to the professions is another. 


“It’s a great compliment 
to be called ‘Mr. Service’ 
or ‘Mr. SMP’.” 


“Service doesn’t mean servile,’ Coo- 
per remarks. To be a part of the infor- 
mation process, which results in a 
young physician in residency training 





becoming an eccomplished specialist, 
has to be one of the most rewarding 
occupations in the werlc. 

“I don’t stop with the literature 
or films prepared >y SMP,” says 
Cooper. “I use Ophtnaimology texts, 
color atlases of eye disease, current 
literature—whatever information 
source is pertinent and accurate to 
convey a point to my Residents. They 
are at the peak of thei- learning capac- 
ity, and my credibility is dependent on 
the presentaticn of objective, balanced 
data.” 

For details about the SMP Me- 
morial Film L brary or SMP practice 
and patient-education aids, see your 
Smith Miller & Patch representative, 
or write Smith Miller & Patch Division 
of Cooper Laboratories, (P.R.) Inc., 
San German, Puerto Rieo 00753. 
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«6 significantly 
superior in 
angiogram quality, 
5-minute phase 
angiogram, and 
paired comparison? 


data on file, Smith Miller & Patch, 
Division Cooper Laboratories (P.R.), Inc. 


A REMINDER LISTING OF 
SMP OPHTHALMIC SPECIALTY 
PHARMACEUTICAL PRODUCTS: 


MIOCHOL® INTRAOCULAR 
(Acetylcholine Chloride) 
SUPPLIED: 2 ml. univial 


TEARISOL® 

(Ophthalmic emollient/ lubricant) 
SUPPLIED: 0.5 fluid ounce (15 ml.) 
sterile plastic dropper bottle. 


E-PILO 1°, 2°, 3°, 4°, 6° 
(Pilocarpine HCI — Epinephrine) 
Ina 5% Mannitol vehicle 
SUPPLIED: 10 mi. plastic dropper- 
tip bottle 


INFLAMASE® 

(Prednisolone Sodium 

Phosphate 0.125%) SUPPLIED: 5 ml 
plastic dropper-tip bottle 


INFLAMASE® FORTE 
(Prednisolone Sodium 
Phosphate-1.0%) SUPPLIED: 5 ml. 


plastic dropper-tip bottle 
FUNDUSCEIN 25% Indications: Diagnostic aid in ophthalmic 
EAA ; Description: angiography including examination of the 
4 E 300 ee Each 3 ml ampule contains: fundus. Evaluation of the iris vasculature. 
UP Fluorescein Sodium -Ses s daisi 25% Distinction between viable and non-viable 


SUPPLIED: 2 ml. univial 


SMP 
Smith Miller & Patch 


Div. Cooper Laboratories (P.R.), Inc. 


San German, Puerto Rico 00753 


in sterile water for injection. 


Actions: Provides a yellowish-green fluo- 
rescence which appears readily in the 
extracellular fluid and gains access only to 
viable cells. This fluorescence distin- 
guishes the area under observation from 
adjacent areas. 


tissue. Observation of the aqueous flow. 
Differential diagnosis of malignant and 
non-malignant tumors. Determination Ofe 
circulation time and circulation adequacy 


Contraindications: Hypersensitivity to 
sodium fluorescein. 


Precautions: Caution is to be exercised i 










I From Smith Miller & Patc 


r improved contrast qu 


Hl : 


) rescein sodium 250 













_e A more compact bolus of contrast material 
e Effective fluorescence in choroidal and retinal vesses 
e Enhanced contrast during visualization and angiography = 


e No significant difference in the incidence and severity == = 
of adverse reactions between the 10% and 25% solutions = 





= patients witt a history of hypersensitivity, patient. A strong taste may develop 





allergies, or asthma: following high dosage. 
“Adverse Reactions: Cardizcarrest, basilar Side Effects: Temporary yellowish skin : ; 
artery ischemia, severe sheck and throm-. discoloration. Urine attains a bright yellow _ Vessels shot id occur wi 
color. Discoloration of the skin fades in ` In case of emergency 










. reeled Torieiery aa Ea ara _ 6-12 hours, urine fluorescence in 24-36 thetlme of dru ete sh sid be avail ee a 

"=: Vomiting have been reported in sensitive hours. 
-. patients. Syscope. pyrexia. transient Dosage and Administration: 

+. dyspnea, urtearia, pruritis. angioneurotic Funduscėin®-25 ` ; 

- edema, hypetension, headache and slight- Adults: 3ml (750 ma) injected rapidiy i ine ek 
dizziness may occurin.an accasional <> sthe antecubital veins o a 











@ Lightest, most comfortable indirect on the 
market. 


@ Maximum heat dissipation through cool- 
ing cowl. 


@ Convenient filter wheel fitted with inter- 
ference red-free and blue filters. 


@ Optional yellow eye pieces. 


@ Unique, hinged bi-mirror teaching attach- 
ment allows viewing by two additional 
observers simultaneously. 


@ Stereoscopic view and pre-focused bulb 
for extremely bright, clear 3D image of 
fundus. 


@ Instrument and attachments available 
separately or as complete package. 


Examine the Fison Indirect Ophthalmoscope. It should change your point of view. 


K4 Kee Al 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 © (215) 353-4350 
Philadelphia + New York « Los Angeles © San Francisco + Houston « Atlanta « Cleveland 


..with the future in sight 
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New Tyndall Photometer 


Michael Blumenthal, MD; Joseph 3odenheimer, PhD; 
Abraham Kushelevsky, PhD; Leqmard Rothkoff, MD 


è An instrument is described that can 
accurately measure delicate changes in 
the Tyndall phenomenon in the anterior 
chamber of the eye. An important feature 
is its use of an external light source and 
its simple adaptation to the slit lamp. 

(Arch Ophthalmol 95:323-324, 1977) 


Pye exudate in the anterior 
chamber produces the Tyndall 
phenomenon. The importance of its 
detection and changes in its intensity 
are essential in judging the course of 
anterior uveitis, owing to infection, 
postoperative conditions, ete. 

The new Tyndall photometer (Fig 1) 
to be described is an accurate instru- 
ment whereby delicate changes in the 
Tyndall phenomenen can be detected, 
giving valuable information of the 
inflammation. The advantage over 
the present system of one to four 
estimation grades is its accurate 
numerical flare grading system of 
values between 1 and 10. 

Ronne, Goldmann, Huber,* and 


Accepted for publication July 30, 1976. 

From the Ophthalmology Department, Chaim 
Shiba Medical Center, Tel Hashomer, Israel (Dr 
Blumenthal); Tel Aviv (Israel) University Medi- 
cal School (Dr Blumenthal); Faculty of Health 
Sciences, Ben Gurion University of the Negev, 
Beer Sheva, Israel (Drs Kushelevsky and 
Rothkoff); and the Department of Electro-optics, 
Jerusalem College of Technology (Dr Bodenheim- 
er). 

Reprint requests te the Department of 
Ophthalmology, Chaim Shiba Medical Center, Tel 
Hashomer, Israel (Dr Blumenthal). 





Fig 1.—Tyndall phator eter. 


Steiger’ have described previous 
attempts to constract Tyndall pho- 
tometers, most ef zhem being very 
complicated to operate. They all used 
scattered light from the eye itself as 
the reference for comparison with the 
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Fig 2.—Optical pathway of reference and signal beam. 


Tyndall effect, namely, an internal 
reference. The important feature of 
the present device is that the refer- 
ence is a light source that is external 
to the eye. With an external reference 
it is easier to obtain an accurate 
measurement than with an internal 
reference that contains strong surface 
reflection. Furthermore, the external 
reference is independent of the partic- 
ular eye under examination, so that 
instead of comparing the relative 
intensities of scattering in two differ- 
ent parts of the eye, one has a deter- 
mination of the absolute luminance of 
the flare. In this sense, the two 
methods (external reference and in- 
ternal reference) measure two differ- 
ent quantities. 

A slit lamp is used for illumination 
and observation, that is, for the signal 
and for the reference. Using the same 
light source for both neutralizes any 
errors in the results that may arise 
from changes in voltage, slit height 
and width, lamp, age, ete. 


METHOD 


The instrument (Fig 2) is constructed in 
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the following manner: A reflector (I) is 
placed in the path of the illumination beam 
of the slit lamp, about 3 cm before the 
focus. This mirror reflects part of the beam 
onto a dark surface (S) that scatters light 
impinging on it. Part of the scattered beam 
is intercepted and reflected by a second 
reflector (R) into the observation micro- 
scope (M). Thus, the observer sees a spot in 
the center of the field of view, through 
both eyepieces. This spot is the reference. 
The reference is attenuated by means of a 
filter (F) of graduated optical density, 
which is situated in the path of the scat- 
tered light between S and R. That part of 
the illumination beam that is not inter- 
cepted by the mirror (1) is directed into the 
examined eye (E) in the usual way for ob- 
servation of flare. 

The Tyndall phenomenon seatter from 
the eye (the signal) is simultaneously 
compared with light from an external 
reference seurce (the reference). This 
reference may be adjusted until a reason- 
able match is obtained between the lumi- 
nance of the reference and the signal. The 
intensity of the flare is then indicated by 
the position of the reference adjustment. 

For convenience of comparison between 
the viewed reference and signal, they can 
easily be aligned to various positions of 
proximity by moving the control lever. The 





Fig 3.—Tyndall photometer mounted on 
slit lamp. 


reference is now attenuated by adjustment 
of F in steps, using a knob suitably located 
below the plane of observation, until the 
luminance of the reference equals that of 
the signal. The intensity of the observed 
flare is now indicated numerically between 
0 and 10 on the filter frame. 

This device has been mounted onto the 
guide plate of a slit lamp (Fig 3). It may be 
used at various angles between illumina- 
tion and observation arms; however, in 
order to ensure reproducible results, it 
should be used at a fixed angle, eg, 40°. 
Using this arrangement, different observ- 
ers consistently obtain similar readings for 
flare values independent of the conditions 
of illumination. 


The slit lamp used in this investigation was 
provided by Haag Streit. 
Zvi Friedman made the photographs. 
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MAKE MEDICAL HISTORY... 


With Fundus photos that save you reams of notes. 





(Polaroid omtfit shown above) 
*Polaroid is a trademark of the Polaroid Corp. of America. 





The Kowa RC-2 Fundus camera iset a 
highly trained technician's device. Opera- 
tion is so simple that no photographic 
experience is needed to use it, thus the 
RC-2 is being discovered by more dostors 
every day as a vital office diagnostic aide, 
rather than a hospital-enly device. 


The RC-2's photos are worth hous of 
note-taking. They make the doctor superb 
records to show ophthalmic pragress to 
the patient, publication or student. 


Once the subject and camera are se up, 
what you see is what you get, nj st a 
minute with Polaroid* color. 


Moreover, the portability of the camera, 
with 35mm back, makes it ideal to ering 
into the O.R. and to the patiert, mather 
than vice-versa. A joy stick stand adds 
clinic convenience, easy fixation and 
smooth movements. 


Last, the Kowa RC-2, the only kanc-held 
and easiest to use Funcus camera, i also 
the least expensive. 


Kowa Company. Lid. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y 10801 
IN U.S., ADDRESS INQUIRIES TO: 


KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 e (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Ca. 90274 ¢ (213) 377-0708 


HERBERT SCHWIND KEELER INSTRUMENTS LTD. 
Dptische Geräte 21-27 Marylebone Lane 

3 875 Aschaffenburg London, W.1. England 

Postfach 74, W. Germany 

_UNEAU & COFFIGNON IMPERIAL OPTICAL COMPANY, LTD. 
>aris 8e, France Toronto, Ontario, Canada 

JAN HOPPLYNUS, S.A. LAMERIS INSTRUMENTEN N.V. 


Sruxelles 1, Belgium Utrecht, The Netherlands 


OPTIKER RYSER 
St. Gallen 
Switzerland 


GENERAL OPTICA 
Barcelona-5, Spain 


AMPLIMEDICAL SRL 
Milano, Italy 
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_ EUGENE M. HELVESTON, M.D. 

<=: Dissociated Vertical Deviations 

~ Sutures and Needles in Strabismus Surgery 
Muscle Transfer Procedures 

. Technique of Superior Oblique Surgery 


ARTHUR JAMPOLSKY, M.D. 

< Adjustable Strabismus Surgical Techniques 

~ Unequal Visual Inputs in Strabismus Management 

_ The Spring-back Balance Test in Strabismus Surgery 
Surgical Leashes in Strabismus Surgery 


-PHILIP KNAPP, M.D. 
Blowout Fractures 


= Management Extraocular Muscle Palsies (3rd, 4h, 6th) 
<- Lost Muscles 


KEITH W. McNEER, M.D. 


. Differences: Childhood and Adult Strabismus 
Differences: Childhood and Adult Strabismus Surgery 
Complications of Strabismus Surgery 

Electron Microscopy of Extraocular Muscles 


_ REGISTRATION FEE: 


MAIL TO: 


o ACADEMY UN 
OPHTHALMOLOGY ge rae 





APRIL 16-20, 1977 + NEW. ORLEANS © 


S 100 EXHIBIT SPACES AVAILABLE 


SOCIAL EVENTS AND LADIES TOURS IN CONJUNCTION WiTH — 
NEW V ORLEANS FAMED SPRING FIESTA INCLUDED 
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GUEST SPEAKERS 


MARSHALL M. PARKS, M.D. 

Causes of Adhesive Syndromes 

Surgery for Brown’s Syndrome ~ 

Surgical Approaches to the Extraocular 1 Muscles 


ROBERT D. REINECKE, M.D. 

Surgical Techniques for Recess—Resect Operations 
Screening Techniques for Amblyopia 

Resuits of Adhesive Syndrome Surgery 


WILLIAM E. SCOTT, M.D. 


Differential Diagnosis of Vertical Muscle: Palsies i 
Clinical Use Saccadic Eye Movements: 
Office Use of Prisms ~ 


GUNTER K. VON NOORDEN, M.D. 
Amblyopia: Basic Concepts and Current Treatment 
Posterior Fixation Suture 

Present Status Sensory Testing 


Round Tables: Examination Techniques / Esotropia/ Exotropia/A-V Syndromes 
An A.M.A. 25-hour Accredited Course for Continuing Medical Education 


$200 PRACTICING OPHTHALMOLOGISTS 
$75 RESIDENTS OUTSIDE LOUISIANA 
Accompanied by letter of identification from Chief of Service 


Geri Faia, Exeeutive Secretary 
New Orleans Academy of Ophthalmology 
= 519 Audubon Building, 931 Canal Street . 
New Orleans, Louisiana 70112 
< Phone: (504) 561-1085 













FOR THIRSTIER EYES 


When dry-eye complaints become chronic or severe, con- 


sider the refreshing, longer-lasting comfort of Liquifilm® 


Forte. More than just a tear substitute, Liquifilm Forte 
offers enhanced ocular lubrication for hours of soothing 
relief from the symptoms of grittiness, dryness, burning, 
and irritation due to keratoconjunctivitis sicca. 


Liquifilm Forte contains dextrose and 3% polyvinyl 
alcohol, the unique plastic polymer with both lipophilic and 
hydrophilic properties. Thus, it has an affinity for hydro- 
phobic surfaces of the cornea as well as for the aqueous. 
It thickens and stabilizes the precorneal tear film, main- 
tains a protective film over the entire cornea, and acts 

as a barrier to evaporation from the corneal surface. 


And dextrose is included to enhance viscosity without ys 
creating the usual adverse effects of stickiness, crusting, 
or blurring associated with other viscous solutions. 


Recommend Liquifilm Forte...the moisturizer that dry 
eyes thirst for. 


Liquifilm Forte 


ENHANCED OCULAR LUBRICANT 


Al lERGAN Pharmaceuticals 


Irvine, California, U.S.A./ Pointe Claire, P.Q., Canada 





Edited by David D. Donaldson, MD 
_ Massachusetts Eye and Ear Infirmary 
_ 243 Charles St, Boston, MA 02114. 


Chorioretinitis Sclopetaria 


Choroidal and Retinal Concussion Injury From a Bullet 


Henry D. Perry, ME, Elsa K. Rahn, MD, Kast. Meadow, NY 


Case 1.—A 20-year-old man sustainedia bullet wound of the left orbit through the left lower lid 1% 
years previously. An inferonasal choriretinal sear was produced (Fig 1). Visual acuity was- 20/7 
20. 

Case 2.—A 22-year-old woman sustained a bullet wound of the right orbit through the lower lid 
one year previously. After resolution of a large vitreous hemorrhage, an inferonasal chorioretinal 
lesion was found along with a large fluTy white gliotic reaction (Fig 2). In addition, there was an 
indirect injury, presenting as an irregular depigmentation of the papillomacular region with a 
resultant loss of visual acuity to 20/20 “Fig 3). 


Case 3.—A 25-year-old woman sustaiaed a bullet wound of the right orbit through the upper lid- 


seven years previously. This resulted in a large gliotic reaction involving the disc and macula (Fig 4) 
as well as much of the superior posterior pele region (Fig 5 and 6). Visual acuity was reduced to hand 
movements. only. 
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SEMIS oe o as 
OCULOPLASTIC SURGICAL DISSECTION COURSE 
ae ee OF THE oe 
-~ NEW YORE MEDICAL COLLEGE 
WESTCHESTER COUNTY MEDICAL CENTER 


Wednesday, May 18, 1977: (6:00 p.m) Registration & (8:00 p.m.} Cosmetic Surgical Seminar 







Thursday, May 19: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 






Friday, May 20: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 










Saturday, May 21: Entropion, Ectropion, Grbita! Fractures, Lid & Orbital Tumors 


FACULTY: J. Adler; |. Baras; C. Baerman: G. Baum; J. Bergman; V. Boniuk: R. Coburn; 
a N. Cousins; M. Dunn; D. Gaffia; H. Geuld; M. Guibor; P. Guibor: S. Hecht: 
T. Hoyle; A. Leonard; T. McGovern; D- Praeger: H. Settles: G. Wiggs; 
D. Wolfley; E. Young; and others. Course Directors. Michael Dunn & Pierre Guibor 






: _ OBJECTIVES; Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic, and Dermatologic Plastic 
= : Surgeon, To provide the practicing and resident surgeon with-an integrated oculoplastic surgical 


course employing LIVE SURGERY VIDEO TAPES, FILMS, LECTURES and PARTICIPANTS 
CADAVAR SURGERY. 







INQUIRE: 






oe Ms. Tamkin 
REGISTRATION: c/o Dr. Pierre Guibor CREDIT: 
- «Limited Enrollment 639 Park Avenue 34 hrs. credit 
New York, NY 10021 Category |, A.M.A. & C.M-E. 






(212) 734-1010 











Intraocular Lens Course on Implantation 
of the Choyce Mk. VIII Lens 


April 25 and 26, 1977 
Lynn Hospital, Department of Ophthalmology, 
Lincoln Park, Michigan 






; Faculty 
L. Castleman, MD. R. Coburn, M.D. 


one Topics 

indications; contraindications; patient preparation: intracapsular techniques; phacoemulsifi- 
: cation; primary and secondary implantation; post-operative patient demonstration; manual: 

_live surgery and video tapes: each course participant shall assist in surgery. 

: Fee: $450 Course Limited _ 
CME Approved For 12 hours Category 2 

Includes: Dinner and Amenities l 
For further information and registration call: 
_ Ms. Margaret Ross ee aoa es pe 
ga 1S 49-B9-0900 -ie o e ee E 
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MICRO 
INSTRUMENT 
CASE 





e Holdtheedge E- | | TNA 
e Protect the tip à 
e Autoclave or store in sets ‘ i 


e Easy to carry 
-7212-A 
Yeur delicata nstruments are nestled in at 
si icone mesh to keep them in place when 
cerrying, autoclaving, or storing. 


E7212 Case, Micro Instrument, Autoclavable. 
STORZ: large size, stainless steel, with silicone 
inier-meshing base and lid liners, 1354” (34.5cm) 
x 5%” (16.5cm) x 1%,” (3cm) closed ......$88.50 


E-7212-A Carrying Case: white canvas, with 
zipper, for E-72°2 case only ........... . . $74.50 


E7214 Case, Micro Instrument, Autoclavable. 
S- ORZ: same as E-7212, but small size 7142” 
(13cm) x 5%” (13cm) x 14%,” (3cm) closed. . $65.00 


storz 


STORZ INSTRUMENT COMPANY 3365 Tree Court Industrial Blvd., St. Loris, Mo. 63122 











Diagnostic Test for Conjunctivitis 


~ To the Editor.-The recent report by 

= Leibowitz et al (ARcHIVES 94:1747- 
1756, 1976)-that laboratory tests such 

- as bacterial cultures and scrapings 

stained- with Gram or Giemsa cannot 
be correlated with the clinical diag- 
nosis of conjunctivitis is very disturb- 

FA. : 

_ As the authors have pointed out, it 
is difficult to make a specific clinical 
diagnosis in certain cases. Indeed, 
many of the clinical diagnoses made in 

“Leibowitz et al’s study may be errone- 

ous, since the laboratory results con- 
flict directly with a substantial num- 
ber of clinical diagnoses. In their 
group of bacterial conjunctivitides, 

-three patients showed a predominance 
‘of eosinophils and 24 showed a pre- 

dominance of lymphocytes; in their 
group of viral conjunctivitides, eight 

“patients demonstrated a predomi- 
nance of polymorphonuclear leuko- 

_eytes, and one showed many eosino- 
phils. In addition, in the 32 cases listed 

-as allergic conjunctivitis, only two 

patients showed a predominant num- 

-beroof eosinophils. 
= Phe laboratory tests failed to yield 

-corroborating results in many other 
cases. Apart from patients who have 
received prior antibiotic therapy, 

-there are many factors that, unless 
properly controlled, might contribute 
to a negative culture: (1) the use of a 

--dry swab instead of a moistened one; 
(2) the use of anesthetics; (3) the use of 
a transport medium; (4) the use of in- 

hibitors in the media; (5) a delay in in- 
cubating the plates; (6) the use of 
media that had gone past the optimal 
usage date; and (7) failure to provide 
supplementary carbon dioxide for cer- 
tain fastidious organisms such as 

Neisseria and certain strains of Pneu- 
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mococcus. Leibowitz et al’s findings 
suggest a flaw in the laboratory 
techniques used. 

The precurement of useful informa- 
tion from scrapings requires much 
greater experience and expertise than 
the procurement of data from bacte- 
rial cultures. The most important 
findings come, however, from bacte- 
rial cultures. In either ease, the 
primary requisite is the procurement 
of adequate material from the site of 
active disease (eg, scraping the lower 
tarsus of a vernal conjunctivitis 
patient may fail to show eosinophils, 
while ther may be prominent in the 
upper tarsus). A standardized stain- 
ing technique must be used and metic- 
ulous attention must be given to the 
examination of the slide ander oil 
immersion. This necessitates more 
time than many investigators are 
willing to spend. 

The bacterial cultures in Leibowitz 
et al’s study are difficult to evaluate. 
There is no differentiation between 
colonization of the microbe in the 
conjunctival sac and transient locali- 
zation due to chance contamination 
from the air or by the fingers. In 
colonizatien, confluent or abundant 
colonies may be present. Repeated 
cultures disclose similar results, and 
scrapings may demonstrate the pres- 
ence of organisms. In transient locali- 
zation, rare colonies are present. 
Repeated cultures may be negative, 
and scrapings usually show no orga- 
nisms. The procurement of a single 
culture over the 30-day observation 
period is aot sufficient. In addition, 
data concerning the number of path- 
ogens, the reproducibility of the 
cultures, and the correlation of culture 
results with the findings on scrapings 
are not available in the study 
presented. 

In part lI, Table 5 reports 52 eyes 
with Stapkylococcus aureus conjuncti- 
vitis. Since no attempt was made to 
differentiate transient localization 
from true celonization, we have no 
evidence ss to the real number of 
patients whe have conjunctivitis due 
to S aureus. In Table 6, repeat 
cultures appear to demonstrate the 
eradication of organisms in 25% of the 
patients given hydroxypropyl methyl- 
cellulose (Isopto Tears) and 13% of the 
cases given dexamethasone. The pla- 
cebo-treated group showed a higher 
degree of eradication than the anti- 
biotic-treated group. What is the basis 
for these unusual results? What lies 


behind the conclusion that dexameth- 
asone was significantly more effec- 
tive than the antibiotic in the treat- 
ment of S aureus conjunctivitis? 
There is no way of knowing how many 
of the to patients reported to have S. 
aureus conjunctivitis really had colon- 
ization with this organism. 

We sincerely hope that this letter 
will assist the reader in reexamining 
the data and in assessing the unusual 


conclusions that the authors have _ 


drawn. 
G. RICHARD O'Connor, MD 
GILBERT SMOLIN, MD 
Masao Oxumoto, MA 
San Francisco 


In Reply.—-The comments offered by 
Drs O’Connor and Smolin and Mr 
Okumoto, who are acknowledged ex- 
perts in the field of ocular microbiol- 
ogy, show a lack of perspective. Our 
initial study attempted to document 
the actual usefulness -of the univer: 
sally recommended “complete work- 
up” in the establishment of a defini- 
tive diagnosis in patients with con- 
junctivitis who came untreated to our 
clinic. It was designed to provide us 
with practical clinical data and there- 
fore used routine diagnostic tech- 
niques. However, additional efforts 
were made to ensure optimal results. 
The patients were examined and the 
findings were recorded with more 
than the usual degree of precision and 
care. The cultures were processed in 
the laboratory facilities of one of the 
investigators and not routinely in the 
hospital laboratories. The smears 
were read by two of the investigators |. 
who are ophthalmic pathologists. 

We feel secure that our bacteriolog- 
ical methods meet the standards 
outlined by Dr O'Connor and asso- 
ciates. Admittedly, we made only 
crude attempts to quantitate bacterial 
growth, but those cultures recorded as 
positive showed substantial growth on 
agar plates. We did not differentiate, 
by means of repeated cultures, be- 
tween colonization of the conjunctival 
sac by the microbe and its transient 
localization. there. But in the usual 
clinical situation, the ophthalmologist 
does not have that information. Do Dr 
O'Connor and associates mean to 
suggest that multiple cultures be used 
in the routine evaluation of conjune- 
tivitis? If so; we submit that the 
suggestion is both impractical and 
unrealistic. 


Correspondence <. 











The suggestion that imsufficient 
time was expended i in our serutiny of 
‘the smears is uncalled fer. I would 
have hoped taat the authors of the 
letter had sufficient knowledge of the 
quality of our. research endeavors to 
— beable to conefortably eliminate that 
_ possibility. H »wever, I thnk we can 
presume tha: cur best efforts at 
= reading. smears, while perhaps infe- 

‘rior tọ those im routine use at the 
Proctor Foundation, are at least 
productive of data equal is quality to 
that obtainec in the usual clinical 
environment. Ae such, our data are 

-representativ = ef the information 
: that the “typ cal” practiciag ophthal- 
ologist would obtain, aad for him 
our conclusions are valid. And that, I 
again emphasize: was the goal of our 
study. 

Similarly, tae statement that many 
of the elin:ca diagnoses riade in our 
study may be erroneous is. undoubt- 
edly valid. Wile Dr O’Corsor and his 
colleagues megy believe that they can 

do: better, I seriously doubt that the 
majority cf “he. ophthalmic commu- 
nity can doso- We have concluded that 
morpholog:ca clinical sigas and rou- 
tine laboratory tests leave us without 
an etiologic diagnosis in a substantial 
- number of cases. If our cbservations 
are correct (I-would hope that O’Con- 
nor et al would concede that vague 

possibility}, taer how does ene verify 
one’s clinical impression? Does the 
demagogue become the expert? 
O'Connor e: al have misMterpreted 
our findings selative to the effects of 
treatment on baeterial pathogens (Ta- 
-ble 6): We bear the respoasibility for 
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this. In retrospect, oar data could have 
been presented more clearly. We do 
not believe that 0.2% hydroxypropyl 
methylcellulose produced greater 
eradication of organisms than the 
antibiotic-treated group. Note that 
only eight -eyes are -ncluded of the 26 
eyes initially treated-with 0.5% hy- 
droxypropy! methyEellulose. Most of 
the eyes in this group showed deterio- 
ration of their clinical disease and 
required a change of medication. 
Thus, we had valid pretreatment and 
posttreatment cultures only for eight 
eyes. It can be assumed that many of 
the eyes requiring alteration of the 
therapeutic regimer (antibiotics were 
initiated in all cases) would have 
demonstrated a proiferation of path- 
ogens. Regrettably, we did not culture 
these eyes prior to changing therapy, 
and this is indeed a shortcoming in our 
protocol. 

The excellent response of eyes with 
a positive culture for S aureus, 
treated only with dexamethasone, was 
completely unexpeczed, and I can only 
speculate on the mechanisms invelved. 
Staphylococcus aureus produces much 
of its pathologic effect by virtue of its 
exotoxins, a pathogenic mechanism 
known to be resporsive to corticoste- 
roid therapy. If much of the inflam- 
matory reaction ir the conjunctiva 
produced by S aureas is a response to 
exotoxins, then perhaps the positive 
results of topical corticosteroid thera- 
py are not surprising. 

In summary, we Aave done a large 
prospective study cf human conjunc- 
tivitis in a city hosp tal clinic and have 
presented our diagrostic findings and 





therapeutic resalts. Gur obsebvavians 
are in conflict wih common teach- 
ings, and we believe that they merit - 
serious attentien. We do not recom- 
mend that smears end cultures be 
abandoned; certairly we continue to` 
use them wher indicated. Nor do we- 
recommend the routine use of corti- 
eosteroids for the treatment of con- 
junctivitis. Our findings do, however, 
support its use in’ severe and/or 
chronic cases to prevent permanent 
structural tissue alieration. (under. 
close ophthalmolegic al supervision” 
with careful monitoring for the toxic 
effects of certicostero:ds). ; 
We acknowledge athe danger’ of. 
accepting the prirciples and. conclu- 
sions we have offered on the basis ef a 
single study, but. we know of no 
similar or comparaile prospective 
investigation. We are aware that the 
nature and severity ef conjunctivitis. 
differs in various parts of the country. 
The conjunctiv itis commonly: encoun- 
tered in New Englard is among the- 
most mild. We do not know if similar’ 
results would be odtained if the same 
study were conducted on more severe’ 
forms of the disease, such ‘as tha 
encountered in the Saath. Is conjunc- 
tivitis as it oceurs:in San Franciseo a: 
different disease (om the average) 
from that seen in Beston? In view of 
the unparalleled faciiities and acces- 
sible patient popuation in San Fran- 
cisco, might we suggest a second, 
comparable, prespective study there? - 
Howare LEIBOWITZ, MD 
Boston 











Accommoadative esotropia may prevent 
-~ -achild from developing the skills necessary 
-for competitive sports. Lack of binocular 
Single wsion may affect school work as well 
- as play...and negative cosmetic effects 
„may alter Deer relati onships. 
~ Phospholine Iodide 


: lechoimiophate iodide) may be 
able to change the lineup. 





Diagnosis...To help determine if there 
is an accemmodative basis for the eso- 
~ tropia, onsdrop of PHOSPHOLINE IODIDE 
< 0.125% rray be instilled daily in each eye, 
- prior toretiring, for two or three weeks. 


_ Treatment... |f there is a significant 
accommodative factor present, the con- 
-tinued use of PHOSPHOLINE IODIDE 
‘alone is often sufficient for treatment, as 
long as tr= drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modatior relationship in a favorable way, 
so that near vision is cbtained with less 
accommodative effort, and fusion can be 
‘maintaned. 
I fsurgeryis necessary, postoperative use 
-of PHCSPHOLINE (ODIDE may help 
correct a residual deviation. 





















ECHOTHIOPHATE 
IODIDE FOR OPHTHALMIC 
~ SOLUTION) 
_in the diagnosis and 
treatment of accom- 
modative esotropia 












C BRIEF SUMMARY 





(For full prescribing information, see package circula: J 


PHOSPHOLINE IODIDE® 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC:SC_UTION) ` 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor ior, 
topical use. 
Indications: Glaucomrna— Chronic open-angle glcucema. Subacute 
or chronic angle-closure glaucoma afte’ iridectoriy er where surgery. 
is refused or contraindicated. Certain non-uveitic secendary types of. : 
glaucoma, especially glaucoma following cataracrsuegery | 

Accommodative esotropia — —Concormant esotvop as with a sig nift- È 
icant accommodative component. & 
Contraindications: 1. Active uveal inflam nation. 3 ; 

2. Most cases of angle-closure glaucēma. due o the possibility of 
increasing angle block. . : $ 

3. Hypersensitivity to the active or inacciveling reclierts. : 
Warnings: 1. Use in Pregnancy: Safe use of anticholirssterase medica- 3; 
tions during pregnancy has:not been es ablished no- has the absence 
of adverse effects on the fetus or on the resp-ration of he neonate ou> 

2. Succinyicholine should be administered only: wits great caution, if 
at all, prior toor during general anesthesia to patie nisreceiving: ante 
cholinesterase medication because of possible respieitory or cardio: aa 
vascular collapse. 

3. Caution should be abservedin trea:ng glaucoma with: AE one 
PHOSPHOLINE IODIDE in patients whe are at the seme time: under. TeS 
going treatment with systemic anticholiriesterase nie: ications for a p 
myasthenia gravis, because of possible adverse a@idi-ve effects o: 
Precautions: 1. Gonioscopy is recommended prictta: itiation of therapy. 

2. Where there is a quiescent uveitis of a history of mis condition, 
anticholinesterase therapy should be avide or usec cautiously 
cause of the intense and persistent midgs and ciliary muscle. (3 
tion that may occur. a è 

3. While systemic effects are infrequent, properuse of the. drug Te 
quires digital compression of the nasolacrimal duets fra minute or two 
following instillation to minimize drainage inte themacal chamber with 
its extensive absorption area. The hands: should beweshed immediately : 
following instillation. : 

4. Temporary discontinuance ct medication i isr ecessary. if salivation, 
urinary incontinence, diarrhea, profuse sweating. muscle weakness, E 
respiratory difficulties. or cardiac irregularities oceur~ ; ; 

5. Patients receiving PHOSPHOLINE OQIDE who are exposed foo 
carbamate or organophosphate type insectitidesane pesticides (pro- 
fessional gardeners, farmers, workers if plants manifacturing or 
formulating such products, etc.) shoulc beawarned af the additive: 
systemic effects possible from absorption of the pestiide through the 
respiratory tract or skin. During periods of exposure B such pesticide 
the wearing of respiratory masks, and frequent wasta and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should beuseg with exveme caution, if at 7 
all, in patients with marked vagotonia. bronchial asthma, spastic gas 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and < 
hypotension, recent myocardial infarction, epilepsy, parkinsonism; and 
other disorders that may respond adverselyto vagotamic effects: 3 

7. Anticholinesterase drugs should be employed por to ophthalmic 
surgey only only as a considered risk because of the posable. oscurrence 
of hyphema : 

8. PHOSPHOLINE IODIDE should be used witë great caution, if at 
all, where there is a prior history of retinal detachrere: 
Adverse Reactions: 1. Although the relationship, 1 ary, of retinal dë- 
tachment to the administration of PHOSPHOLINE ICIDE has not - 
been established, retinal detachment has been reporced in a few cases. 
during the use of PHOSPHOLINE IODIDE in adut peients without ae 
previous history of this disorder. 

2. Stinging, burning, lacrimation, lid musde twechiag, conjunctival 
and ciliary redness, browache, induced myepia with sual blurring 
may occur, 

3. Activation of latent iritis or uveitis my eccur. 

4. Iris cysts may form, and if treatmenzis continuec: may eniarae 
and obscure vision. This occurrence is mora frequer in children: The. 
cysts usually shrink upon discontinuance of the rsed=sation, reduction: ; 
in strength of the drops or frequency of instillatior: Rerely, they may: = 
rupture or break free into the aqueous. Regular exansnations are.ad- *- 
visable when the drug is being prescribed fer the ‘reaernentof <... 
accommodative esotropia. 

5. Prolonged use may cause conjunc valthickenicg, obstruction of 
nasolacrimal canals. ` 

§. Lens opacities occurring in patients. under ar ticlaolinesterase. 
therapy have been reported; routne exe Minations should aecompany 
prolonged use. 2 

7. Paradoxical increase in intraocular gressure mar follow anti- 
cholinesterase instillation. This may be @leviated by Fesoribing a: 
sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 ing parenweraiy; PROTOPAM® 
CHLORIDE (pralidoxime chloride). 25 mg per kg inteavenously; 
artificial respiration should be given if necessary. 
How Supplied: Four potencies are available. 15 mg gackage for äis- ; 
pensing 0.03% solution; 3.0 mg package for 0.06% swlution; 6:25 mg 
package for 0.125% solution: 12.5 mg packace tor 0,..5% solution..Also 
contains potassium acetate (sodium hydroxide ov acetic acid may have 
been incorporated to adjust pH during manufacterina}, chlorobutanol 
(chloral derivative), mannitol, boric acidand exsiccatd soluri 
phosphate. ; 
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Ocular Examination: Basis and Technique, ed 2, 
by Arthur H. Keeney, MD, DSe, 322 pp, 200 illus, 
$21.50, CV Mosby Co, 1976. 

-The fact that this second edition 
-had to appear five years after the first 
--one speaks for the popularity of this 
“book. The author has this time 
“reéruited two staff members from the 

University of Louisville who each 

contributed a chapter (Dr T. H. 

Lawwill and Dr P. R. O’Connor), In 
“addition, there is a chapter by Dr B. P. 
‘Houser and Dr J. U. Toglia, both of 
Philadelphia, and one by Dr W. W. 
-Wong of Honolulu. The book is mainly 
aimed at the beginner in ophthalmol- 
ogy, the ophthalmic assistant, or the 
orthoptist. It gives a short and precise 
“introduction. to the most important 
and most. frequently used examina- 
tion. methods and instruments in 

ophthalmology. The first-year resi- 
-dent. should find all these discussions 
most helpful, and the ophthalmic 
= assistant finds in addition short chap- 
ters on major eye disease that should 
-enhance his understanding of ocular 
pathologic abnormalities. 

It. is obvious that a book like this 
cannot go in depth in any aspect of 
ocular examination. This would re- 
quire a multivolume handbook, and 
this exists only in the German litera- 
“ture. Alone, the aspects of perimetry 
or echography would require special 
“volumes. The modern aspects of 
-nuclear ophthalmology have not even 
been touched, Nevertheless, this is a 
useful and handy introduction that 

should remain popular and hopefully, 
~itowill not take another lustrum before 

a new edition appears. It is remark- 
“able that the author can find the time 
~and has the energy to produce a book 
-Hike this. After all he is in addition to 
‘being an ophthalmologist the dean of 
-a medical school, a fact which he 
-modestly omits on the front sheet. 
~ Freperick C. Bopi, MD 

lowa City 


=. -Tumors of the Eye, ed 3, by Algernon B. Reese, 
MD, 477 pp, with illus, Harper & Row Publishers, 
1976. 


This is the third edition of Reese’s 
“masterpiece. This book has acquired 
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` an importance among Engiish-speak- 


ing ophthalmologists only equaled by 
Duke-Eleer’s System of Ophthalmol- 
ogy. While the latter remains the 
ophthalmologists’ bible, Reese’s book 
will be his breviary. Reese has become 
the unchallenged doyen of ephthalmic 
oncologists in the English-speaking 
nations. 

This beok is based on decades of rich 
personal experience. How can one 
argue with an author who described 
the first case of palpebral piloma- 
trixoma in 1925? How can one take 
issue with a man who initiated the 
modern radiation treatment of retino- 
blastoma in 1936? 

The new edition has been modern- 
ized in many ways. Every chapter has 
been breught up-to-date, and the 
references have been pruned and reju- 
venated. A number of chapters have 
been added that were contributed by 
Dr Reese's collaborators at the Hark- 
ness Eye Institute (Ð. J. Coleman, 
R. M. Ellsworth, I. S. Jones, and S. L. 
Trokel) er by physicians from Co- 
lumbia University (F. D. Kitchin and 
P. Tretter). Other contributors come 
from the Armed Forces Institute of 
Pathology (R. L. Font) and the Uni- 
versity cf Miami (J.D.M. Gass). 

The perscnal touch of the author has 
been preserved. Some of the terms 
(eg, benign melanoma, precancerous 
melanosis) may have been changed in 
the course cf time, but they add a dash 
of persoral flavor to this encyclopedic 
volume. 

The author has managed to keep the 
volume ai about the same size as the 
previous edition. As a matter of fact, 
the totai number of pages has 
decreased. 

All opkthalmologists can be grate- 
ful that Er Reese, after retiring from 
Columbia University, has not joined 
the rocking chair brigade, but has 
remained active and productive. This 


book will) remain an eternal monu- 


ment to a great man. 
FREDERICK C. BLopi, MD 
Iowa City 


Gerdon’s Medical Management of Ocular Dis- 
ease, editeddby Edward A. Dunlap, MD, 345 pp, 
218 illus, $35, Harper & Row Publishers, 1976. 

The first edition of this book was 
edited and in large part written by Dr 
Dan M. Gordon to serve as a concise 
and practical therapeutic handbook 
for common eye diseases. Further, it 
was intended as a reference book for 
all physicians who treat ocular dis- 
eases, general ophthalmologists, oph- 


: thalmology residents or fellows, or 


nonophthalmologists. 

Dr. Gordon, who. is perhaps best 
remembered. for his pioneering work 
in the use of steroids in ophthalmol- 
ogy, was working on the second 
edition at the time of his premature 
death. His efforts were most capably 
completed by Dr Edward A. Dunlap. 

The format of the second edition is 
unchanged. There are 24 chapters, 


organized mainly according to strue- 


tures of the eye, with clinically 


oriented presentations ‘concerning . 


currently recommended medical man- 
agement of the most. frequent affec- 
tions of that structure. Included are ` 
chapters on general therapeutic mea- ` 
sures such as general pharmaceutical 
agents, physical therapy, radiother- 
apy, and common dermatologic ocular 
disorders and eye injuries. 

There are 20 new contributors, some 
of whom rewrote chapters originally 
contributed by Dr Gordon. Chapters 
on the medical management of stra- 
bismus and laser photocoagulation-are. 
new. 

Considering the broad readership 
and the fundamental level for which 
this book is intended, it does a 
remarkable job. One might question 


the appropriateness of such discus- 


sions as the specifies of radiotherapy 
or laser therapy. Some of the chapters 
will be more useful than others, 
mainly because of the frequency of 
the disorders being discussed. 

The many physicians who found the - 
first edition useful will be equally or 
more pleased with the second edition. 
Those not familiar with the book will 
find it a most useful, ready handbook 
for initiating nonsurgical ocular ther- 
apy. ; 
G. Frank Jupisca, MD 
lowa City 


Current Concepts in Cataract Surgery: Selected 
Proceedings of the Fourth Biennial Cataract 
Surgical Congress, edited by Jared M. Emery, MD, 
and David Paton, MD, 515 pp, with illus, $49.50, 
CV Mosby Co, 1976. 

This book represents the proceed- 
ings of the Fourth Biennial Cataract- 
Congress, established and organized =: 
by Robert C. Welsh of Miami, Fla. 
This congress has a quite specific and 
characteristic organization and setup. 
A great number of participants pre- 
sent. short papers in rapid succession... 
These papers are then discussed by a 
panel of experts, and questions from 


the audience are welcome. Whenever. a 


a controversial question arises, ‘the’. 
audience is polled and the results are aS 


~ Books: 








made public. This type of setup has 
proved to be most successful for this 
gress. The organization has 
the participents have 
sting, and the discus- 
ehighly stimulating. It is 
quite likely that this congress will 
continue. to take place every two 
ears, thougt Dr Welsh would like to 
slowly relinqzish his leadership. 
<o The questien is only whetier it is of 
“any advantage to publish the proceed- 
“ings of s a congress, What is 
extremely inseresting and advantage- 
“ous to the audience may be confusing 
and irritating to the readership. We 
always have to keep in mind that 
there is a great difference between 
he spoken language and the written 
guage. If we a speak as we 
_. should write. our language would be 
_ extremely sifling and pompous. On 
e other hend, to read the offhand 
emarks (ne matter how much they 
“were improved by the two distin- 
guished edisors), and the irrelevant 
bantering among the participants is 
neither informative nor pleasant. 
Nearly. 90 contributors presented 
more than 160 individwal papers. 
Many-of the papers are enty one page 
long, and qaite a few of chem cover 
.. only one or #wo paragraphs. No aspect 
= ean be dealtavith in depth, and most of 
_ the topics have appeared esewhere in 
print. Anybody who really wants to 
learn about.any to these topics in more 
than.a cursery fashion sheuld turn to 
‘the second edition of Jaff2’s book on 
cataract sugery. Here he will find the 
topic not omy covered extensively, but 
he will also-find the appropriate foot- 
“notes and references. Waile such a 
congress may be a delight-to listen to, 
the proceedings are of ase only to 
those who attended the congress. To 
these phyecians, these transactions 
epresent a delightful souvenir re- 
inding them about the | vely discus- 
ns and eudience participation. For 
nera reader who nas not had 
d fortune to attend the con- 
ss, the proceedings are neither 
formative nor entertairing. 
: FREDERICK E. Bropi, MD 
Iowa City - 

























































= Advances im Vitreous Suta adited by Alex- 

-ander Rodmaa Irvine, MD, aad Sonor O'Malley, 
OMDB, 720-pp,-300: illus, $51, Charles €C Thomas 
ae Publisher 17%. 

OA truly distinguished host (57) of 
w the most eminent personalities in the 
_ field of vitreous surgery contribute to 
- this extersive work. It comes as an 
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‘offspring of the Symposium on Re- 





cent Advances in Vitreous Surgery 
held at the University of California 
Medical Center in March 1974. 

While falling into the ever-swelling 
ranks of recent publications on the 
vitreous, this text holds true to its 
theme. The editors have put a limita- 
tion on verbosity by presenting only 
the essential elements of each contrib- 
utor’s subject together with multiple 
pertinent pictures and tables. These 
distinguishing characteristics allow 
for attentive reading, quick apprehen- 
sion, and complete understanding of 
the up-to-date gamut of vitreous- 
retinal surgery. 

The ten informative panel discus- 
sions that follow their respective 
sections enforce the often short, but 
informative chapters. While the sub- 
ject matter is far too extensive for 
listing, major highlights include: 
bright flash electroretinography, ul- 
trasonography, intraocular infusion 
solutions, electrosurgery, trauma, and 
complicated detachments. 

This text gives a comprehensive 
review of the most up-to-date infor- 
mation on vitreoretinal surgery. It is 
highly recommended to the vitreous 
surgeon and general ophthalmologist 
alike. 

James G. Diamonp, MD 
Iowa City, Iowa 


Vitamin A Deficiency and Xerophthalmia, World 
Health Organization Technical Report series, 
1976, No. 590, 88 pp, with illus, $3.20, World 
Health Organization, 1976. 

This book is one of the World 
Health Organization Technical Re- 
ports and emanated from a joint 
meeting of WHO and US Agency for 
International Development. It was 
prepared by a committee of experts 
representing many countries. The 
chairman was Dr D. S. McLaren from 
the American University of Beirut. 

The monograph discusses vitamin A 
deficiency in general, but then focuses 


on the effect of this deficiency on the 


ocular structures. The report illus- 
trates very clearly the effect of 
vitamin A deficiency on the conjunc- 
tival and corneal epithelium. It also 
gives a modern and useful classifica- 
tion of the condition. The latest scien- 
tific information on vitamin A is 
discussed, as well as the ecologic 
features, treatment, and prevention 
of xerophthalmia. 

The report is based on a joint 
meeting held in Jakarta, Indonesia at 
the end of 1974. Interestingly, one of 










the contribators, J. J. 
published ‘2 compan 
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Current Concepts in Ophital 
by Herbert 2. Kaufman 
Zimmerman, MD; PhD 4 
CV Mosby Ca, 1976. 

The -Current Comep 
been in existence fer tee 
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report by William Bourne at 
Kaufman on the we of the sp 
microscope to exzmine th 
endothelium and a paper o 
treatment for gkaicoma by 
Worthen, 
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retina and the 
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liscusses retinal stretch and dc 


iodation. The author has been 
ested for many years in the 


directional and orientational charac- 


teristics: of the retinal receptors. He 
as studied-not. only. normal eyes, but 
lso eyes with amblyopia or after 
etinal detachment operations. It has 
been. established that the retinal 
eceptors are aligned with a point 
“approximating the center of the exit 
upil. Accommodation seems to cause 
surprisingly large measurable 
hanges in the retina and choroid of 
the posterior pole. The author found 
evidence for accommodation-induced 
retinal displacement and inequity of 
etinal stretch. 

Other chapters are reprints of 
ously published papers, such as 
ne by. M. Rubin on refractive errors 
nd encircling procedures and one by 
‘Trobe on the problems of eye 





















































: in all, this book contains useful 
information and summaries on many 
opics and should be of benefit to any 
“ophthalmologist. 
; FREDERICK C. BLop1, MD 
Iowa City 


Symposium on Ocular Therapy, vol 9, edited by 
rving H. Leopold, MD, D Sc (Med) and Robert P. 
Burns, MD, 161 pp, with illus, $18, John Wiley & 

sons Inc, 1976 
_. This is the ninth volume emanating 
the annual symposia held during 
neeting of the American Acad- 
emy, and sponsored by the Drug 
Committee of the Academy, and the 
Association for Research in Vision 
and Ophthalmology. It is again edited 
by Dr. Irving H. Leopold of Irvine, 
Calif, and Dr Robert P. Burns of Port- 
land; Ore. The two lead articles are 
concerned “with new drug delivery 
systems. The first contribution is by 
-Prof Y. F: -Maichuk of Moscow. 
Maichuk is from the Helm- 
itute of Ophthalmology and 
iscusses the use of synthetic vehi- 
es (polyvinyl alcohol and polyacryl- 
amide) to prolong the effect. of the 
drug and achieve higher concentration 
levels in the eye. These vehicles have 
been used for the administration of 
motherapeutic agents and: antibi- 


in the treatment of trachoma. The 
same vehicles used as inserts prove to 














_ Arch Ophthalmol—Vol 95, Feb 1977 


oped in Moscow and used not only for 


but also fer the treatment of glau- 
coma. A similar survey of the develop- 
ment of these new drug delivery 
systems in this country is given by Dr 
Deborah Pavan-Langston. 

Many other contributions to this 
symposium are review articles such as 


. the one on antiviral agents by H. E. 


Kaufman, on  anti-inflammatory 
drugs by I. H. Leopold, on the diag- 
nosis ang treatment of endophthal- 
mitis by R. K. Forster and his group in 
Miami, and on tissue adhesives by the 
group at the University of Minnesota. 
Of great theoretical importance is the 
chapter br D. M. Maurice on injection 
of drugs into the vitreous body. Of 
special interest to every practicing 
ophthalmologist should be the contri- 
bution by Kass and Becker of St Louis 
on compliance to ocular therapy. It is 
pointed out that 25% to 50% of outpa- 
tients fail to take their medication 
properly. There is not much exact 
information available but there can be 
no doubt that defaulting is a serious 
problem in cphthalmology. 
FREDERICK C. Broni, MD 
Iowa City 


Current Cancepts of the Vitreous, Including 
Vitrectomy, edited by Kurt A. Gitter, MD, FACS, 
289 pp, 271 illus, $31.50, CV Mosby Co, 1976. 

This text joins several similar publi- 
cations on a most exciting topic. The 
text is structured from presentations 
at a tutorial conference in New 
Orleans on the vitreous in April 1975. 
Its list of contributors (13) includes 
men foremost in the field. Its topics 
follow the nostalgic format in relation 
to the vitreous: anatomy, pathology, 
operative loss, instrumentation, and 
associated disease states. An exact 
listing of the table of contents can be 
found in the American Journal of 
Ophthalmetogy (82:332, 1976). 

While the editing is well done, the 
material has been the subject of other 
publications and presentations. Here 
the title of Current Concepts falls 
short of its claim. This faet is never 
more noticeable than in the two chap- 
ters (one quarter of the printed text) 


on the operative loss of the vitreous 
associated with cataract surgery. The- 
-major portion of this material is 
ies and are apparently most useful 


derived from previous publications by 
the same author dating back to 1967. 
The most informative and interest- 


"be insoluble and have to he rem ved 
: from the conjunetival sac. Soluble 
_. ocular drug inserts were also. devel- 


the treatment of infectious diseases — 


applanation tonometer, it is better 


ing section of the book comes it 









context of two short, but well- 
presented, round-table: discussions. 
The participants. zero in. on some of. 
those areas that are truly pertinent.to 
the theme of current concepts. How- 
‘ever, the authors are obviously forced 
into the position. of attempting to 
reorganize and present material that 
has been the subject of previous publi- 
cations. This saturation effect has 
resulted, in particular, from the par- 
ticipation by the same basic econtriba-° 
tors in an inordinate number of 
symposia, general meetings, and pub- 
lications on the same subject during- 
the last few years. This publication: 
can only be suggested for general 
information purposes. 

James G. Diamonp, MD 

Iowa City 













Ophthalmic Contact B-Scan Ultrasonography: 
For the Clinician, by Nathaniel R. Bronson II; MD, 
Yale L. Fisher, MD, Norman C. Pickering, BSEE, 
and Edwin M, Trayner, MD, 120 pp, with illus, $15 
soft cover, $25 deluxe case, Intercontinental - 
Publications, Inc, 1976. ne 

Ocular echography has certainly. 
come of age. During the last decade, 
echography has become as useful for 
the diagnosis of pathologie processes 
in soft tissues as the x-ray film. 
became for bony structures eighty 
years ago. The preduction of the 
contact B-scan by Bronson and Turner 
has contributed greatly to the popu- 
larity of clinical echography. The 
advantages are obvious. The instru- 
ment is small and relatively inexpéen- 
sive; it can be used without a water. 
bath; and it gives echographic sections 
of the tissues with reasonably good 
resolution. In this little monograph, 
the authors describe the use of the 
instrument, outline its usefulness, and 
delineate its limitations. Anybody 
who has or plans to purchase the Bron- 
son-Turner instrument. should. buy 
this booklet. While contact. B-scan ~ 
echography cannot compete in sophis- 
tication and refinement with the pres- 
ently available immersion B-scan or- 
the quantitative A-scan machines (for 
instance, no tissue differentiation is 
possible), it could serve as a clearing 
dévice and can be useful even to the: 
less-tutored and the less-experienced 
ophthalmologist. It does for echogra-..”. 
phic diagnosis. what: indentation to- 
nometry does for the measurement of _ 
intraocular pressure. While it is notan 


than a ballottement with fingers. 
FREDERICK C. Bront, MD 
Iowa City Toei 
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Introducing... 
A New Generation 
Of RetinalCameras 

From Topci 


Including two models with tilting facility. 

Our new retinal cameras elevate fundus photography to 

a new l=vel of ease and precision. 

Here's now: 

Simple and Accurate Horizontal Positioning z 
All TRC-FE series cameras feature a center of rotation at the ; y 
pupil of the patient's eye. This allows the operator to easily ‘ 
pivot the camera for peripheral photography. Newly- 
designed base also facilitates stereo photography. 
Tilting Mechanism 

The TRC-FET and FET3 models 
also ofter the user the advantage 
of a full 30° vertical tilt for 
greater control in positioning 
than cen be achieved by 
altering patient fixation. 
One-Handed Operation 
Controis for alignment of the 
camere, height adjustment, and 
shutter release are all conveniently 
placed on the joystick for smooth, 
single- yanded operation. 

Many Dther Important Benefits 
All four TRC-FE series models provide an 
automatic film advance system, useful in 
fluorescein angiography. Our unique new 
Polaroid attachment (optional) 
permits taking of two side-by-side 
exposures on a single piece of 
Polaroid film. Standard features 
include: Spectrotech Matched 
Interfe-ence Filter Set; macular fixation 
device; two camera bodies for color work and 
fluorescein angiography; and an improved hinge mechanism on 
fixation device which reduces the chance of breakage. 



























Best of all, the Topcon TRC-FE series of retinal cameras 

is available for a very moderate price. For a demonstration 
or more information, contact your local Topcon dealer 

or write to us. 


TOPCON 





A New World of Precision Optics 


Topcon Instrument Corporation of America, 9 Keystone Place, Paramus, N.J. 07552 


3 


acula Conference 
March 31, April 1 and 2, Royal Sonesta Hotel, New Orleans 
A TUTORIAL CONFERENCE SPONSORED BY TOURO INFIRMARY EYE RESEARCH DIVISION. 





International Faculty to include: 


Program to Include Lectures, Dr. Alan Bird Dr. Myron Yanoff 
Panels & Workshops on: London, Philadelphia, 
England Pennsylvania 
Histopathology Tumors Dr. Emanuel Rosen Dr. Lawrence Yannuzzi 
RPE & Choroidal | Retinal Vascular Manchester, eke 
Disease Disease 5. 
Dr. Howard Schatz Dr. Kurt A. Gitter 
Optic Nerve Diabetes San Francisco, Program Chairman 
California New Orleans, 
Hereditary | Photocoaguiation Dr. Martin Vogel Louisiana 
Disease Treatment Essen, 
Germany 
Registration 


Macula Conference 
March 31, April 1 and 2, New Orleans, Louisiana 


Name 





Address 











Registration Fee: $195.00 — Practicing Ophthalmologists Make Checks Macula Conference 
($225 After March 15) Payable to: 1413 Delachaise St. 
$100 — Residents and Technicians N. O., La. 70115 
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: BASIC V VISUAL PROCESSES AND LEARNING DISABIL- 
ITY edited ëy Gerald Leisman, Brooklyn College of the 
City Univ. of New York. {18 Contributors) This text is 
concerned with issues in visual physiology, neuropsychol- 
gy, nutrition, attention, memory, EEG, evoked potentials 
and reading, with implications: for theory, diagnosis and 
_ remediation. t examines che most frequently cited charac- 
_ © teristics of children with rning disabilities in relation to 
_ basic visual srocesses including hyperactivity, perceptual 
: o motor impaiznent, emotional liability, general orientation 
defects, attemtion disorders, impulsivity, disorders of mem- 
ory and thin<ing, and difficulty with reading, writing and 
spelling. ’76,-456 pp. (6 3/4 x 9 3/4), 136 il., 18 tables, 
$27.50 





















OPTICS: An Introductioa for Ophthalmologists by Ken- 
neth N. Ogle. Univ. of Mianesota, Rochester. (2nd Ed., 3rd 
: Pte.) Written especially ferthe student in ophthalmology, 
__ this introduction to the study of optics is based on a series 
of lectures prepared for residents of the Mayo Graduate 
_ School of Medicine. Spedfic topics discussed include the 
‘physical characteristics of light, ophthalmic prisms, theory 
of lenses, aberrations of spherical lens systems, illumination 
- and many others. Of this book, the Eye, Ear, Nose and 
: Throat Monthly has said, “This is an excellent introduction 
to the subjec of optics and can be read with interest and 
-benefit by all those who are directly or indirectly engaged 
-in the field ofoptics.” °76,.238 pp., 214 il., $10.75 





_ RECONSTRUCTIVE AND PLASTIC SURGERY OF THE 
s EYELIDS by Frank P. Eagish, Univ. of Queensland, and 
_- Warren A. Keats, Commonwealth Scientific and Industrial 
Research Organization, beth of Brisbane, Australia. Fore- 
word by Byran Smith. Planned to direct attention to the 
modern prineiples concemed with restoration of eyelid 
< anatomy, this text inchdes the technique of primary 
“anastomosis, ihe benefits of cantholysis, the utilization of 
_ advancement and bridge flaps, and the role of the compos- 
ite eyelid graft. The surgery of dermochalasis, blepharochal- 
asis, and herniation of orbital fat is described with 
- particular attention paid to avoiding common pitfalls. A 
Number of -elevant illustrations and photographs are 
i icluded to alow for ready cross reference. ‘75, 112 pp., 85 
3 $Il. 00 














‘ABOLIC EYE DISEASE edited by Heskell M. Haddad, 

w York Medical College, New York. (49 Contributors) 
the four sectons of this volume deal with aminoacidurias, 
olic cataracts, thyro:d disorders and diabetic retinop- 
athy. ‘Clinical and surgical material related to the diagnosis 
and the management of metabolic eye disorders is included. 
_. Acquired metabolic eye discrders are discussed along with 
inherited discrders. The section on diabetic retinopathy 
deals with the epidemiology of diabetic retinopathy and 
with eugenics of diabetics. The information presented in 
this text anewers the usual questions of the clinician 
‘without atterapting to sove the biochemical problems in 
< metabolic eye disorders. “75, 464 pp., 183 il, 18 tables, 
< $42.00- : 
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-Orders with remittance. sent, on approval postpaid 


ELECTRONYSTAGMOGRAPHY: Technical “Aspe and 
Atlas by Joseph U. Toglia, Temple Univ. Health Service 
Center, Philadelphia, Pennsylvania. Technical assistance 
from John Egyed. All technical aspects af ENG are covere: 
in this book including vestibular tests used by neurologis 
and ENG laboratories, guidelines for the interpretation 
ENG records, clinical evaluation of spontaneous and in 
duced nystagmus, and ENG evaluation ef spontaneous an 
induced nystagmus. The second pari of the text 
composed. of two atlases. The first illustrates the technic: 
aspects while the second, divided inte three sections, show: 
ENG records as they pertain to the fields of neurology 
otology and ophthalmology. 76, 168 pp., 89 il, 3 tabl 
$13.50 











A DECISION-ORIENTED MANUAL OF RETINOSCOPY 
by Stephen Mark Weinstock, Largo, Florida, and Jonathan 
Dine Wirtschafter, Univ. of Kentucky, Lexington. This 
step-by-step guide to retinoscopy is based on the analysis j 
the Copeland technique of ‘streak retinoscopy and w 
designed to help beginning students of retinoscopy estimate 
refractive errors. Movement pattern diagrams, didac 
instructions and flow charting techniques will enhance the 
speed and efficiency of the reader and alow him to develop 
this skill to an acceptable level of performance. Included 
are instructions on the use ofa schematic eye to be used. 
conjunction with exercises waich are presented with each 
step for every type of refractive error. 75, 116 pp., 73 iL, l 
table, cloth-$11.50, paper-$7.75 


ADVANCES IN VITREOUS SURGERY edited by Alexan- 
der Rodman Irvine and Conor O'Malley. both of The Univ. 
of California School of Medicine, Sen Francisco. (58 
Contributors) Vitreous structure, morphologic and. func- 
tional examination of the patient with vitreous: disease, 
“open sky” and trans pars plana techniques of vitrectomy, — 
and the uses of diathermy and ultrasound within the — 
vitreous cavity are covered in this comprehensive text: 
Chapters are presented on such specific problems -as 
complicated retinal detachments, diabetic retinopathy, and 
trauma. In this book practical clinieal experience stands. 
side-by-side with imaginative ideas. ‘75, 736 PP» 330. il, 56 
tables, $51.00 


SYMPOSIUM ON GLAUCOMA edited ey Olga M; Ferrer; 
Horacio Ferrer Eye Institute, Miami, Florida. ( 20 Contribu- 
tors) This book is an updated disclosure of. today’s 
problems on glaucoma. It will interest the resident in 
training as well as the active ophthalmclogist, and recom- 
mendations will be important to genezal physicians and 
public health authorities oriented to the prevention of — 
blindness. The three sections of the text deal with the optic 
disc, medical therapy and surgical treatment. The history of 
the recognition of glaucomateus optic serve disease, pho- 
tography in diagnosis, mioties, adrenesgics and carbonic 
anhydrase- inhibitors as three drug categcries, and microsut- 
gical procedures and their results are among topics covered. 
76, 296 pp., 117 il:, 13 tables, $22.56 3 
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March 


‘Oregon Academy of Ophthalmology and Otolar- 

| yngology, Portland, Ore, March 11-12. 

Pan-American Association. of Ophthaimology, 

“5. Santiago, Chile, March 20-25. 

_ Alumni Meeting, University of Texas, Galveston, 
March 25. 

National Meeting on Corneal and External 
Diseases, Jekyll Island, Ga, March 28-30. 


April 


. Annual Glaucoma Course, Wills Eye Hospital, 
Philadelphia, April 1-2. 

Pan-Pacific. Surgical Association, Hilton Ha- 
~  wallan Village Hotel, Honolulu, April 1-7. 
American Diopter and Decibel Society, Scotts- 
< dale, Ariz, April.2-8. f 

_ Albert C. Snell. Memorial Lecture and Clinical 
Meeting, Rochester, NY, April 7. 
Microsurgery Course, Downstate Medical Cen- 
ter Brooklyn, April 14-20. 

‘Symposium: on Disorders of Ocular. Motility— 


-Freiburg,.Germany, April 15-17. 

: New Orleans Academy of Ophthalmology Sym- 
= posium oñ Strabismus, New Orleans; April 16- 

20.2 

Jules Stein Lecture and Postgraduate Seminar, 

: Century Plaza Hotel, Los-Angeles, April 21- 

22. 

-Pacific Coast Oto-Ophthalmological Society, 

< Tucson, Ariz, April 24-28. 

ssoclation for Research in Vision and Ophthal- 

. mology, Sarasota, Fia, April 25-29. 


May 


: Problem Solving in Strabismus, Royal Biscayne 
Motel: Key Biscayne, Fla; May PAo 


“mology, Tunisia, May 1-5. 
ni ‘American Board of Ophthalmology: Oral Exami- 
x nation, San Francisco.: May AT 


Neurophysiological and Clinical: Aspects, 


: international Society for Geographical Ophthal- 7 
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Conference or impaired Vision in Childhood, 
Jerusalem, May 8-13. Barraquer international 
Course, Barcelona, Spain, May 15-20. 


June 


Philadeiphia Pediatric Ophthalmology Society, 
Cherry Hill, NJ, June 41-14. 

Highlights cf Modern Ophthalmology, Presby- 
terian Hospital, Pacific Medical Center, San 
Francisco. Jane 16-18. 

AMA Annua: Convention, San Francisco, June 
18-23. 

Cornea! Congress, Royal Festival Hall, London, 
dune 29-July 1. 


September 


International Congress of Neurogenetics and 
Neuro-Opnthaimology, Nijmegen, the Nether- 
lands, Sept 6-10. 

German Ophthaimological Society. Heidelberg, 
Germany, Sept 18-21. 


October 


Division of Ophthalmology, American Academy 
of Ophthaimalogy and Otolaryngology, Dallas, 
Oct 2-7. 

American Board of Ophthaimology Oral Exami- 
nation, Philadelphia, Oct 16-19. 

Latin American Council on Strabismus, Guaru- 
ja, Brazil, Oct 16-20. 

American Coliege of Surgeons Clinical Con- 
gress, Dailas, Oct 17-21. 


November 


Workshop cn Neuro-Ophthaimology, lowa City, . 


Nov 10-12. 

Seminar on Current Concepts in Ophthaimic 
Plastic Surgery, Jules Stein Eye institute; Los 
Angeles, Nov 12. 


December 


American Board of Ophthalmology Oral Exami- 
nátion, St Leuis, Dec 8-11. 





OKAP and. Written Examination; American : 


1978 


January 


OKAP and Written Examination, American 

. Board of Ophthalmology, Jan 21. oe 

Puget Sound Academy of Ophthalmology, Seat- ` 
tle, Jan 21-22. : 


April 


American Board of Ophthalmology Oral Exami- 
nation, Philadelphia, April 23-26. 


May 


Association for Research in Vision and Ophthal- 
mology, Sarascta, Fla, May 1-5-- f 
international Medical Contact Lens Symposium, : 
Kyoto, Japan, May 9-10. : 
International Conference. on Myopia, Yoko- 
` hama, Japan, May 10-12. 
international Strabismological 
Kyoto, Japan, May 10-12. 
international Glaucoma Congress, Tokyo, May a: 
12-13. : 
international Congress of Ophthalmology, Kyo- = 
to, Japan, May 14-20. ; 
international Congress for Eye Research, Mie. 
Tobo, Nemu-no-Sato, Japan; May 20-22. 
Pacific Coast Oto-Ophthaimelogical Society, 
Newport Beach, Calif; May 21-25. 


Association, 





june 


AMA Annual Convention, St Louis, June 17-21. 


October 


American College of Surgeons. Clinical Con- 


< gress, San Francisco, Oct 16-20. 
American Board of Ophthalmology Oral Examl- 
“nation, San Francisco, Oct 26-28. 


1979 
January 





Board of Ophthalmology, Jan 20. 


: solder Events 





American academy of Ophthalmology 
d Oto iryegology Elects Officials.— 

R: Straatsma, MD, a Los 

_ ophthalmologist, was in- 

as president of the American 

cademy: of Ophthalmology and Oto- 

ryngology on: Oct 3, 1976. He 

succeeded Jchn F. Daly, MD, a New 

York otolaryngologist. 

At the sme time, Eugene L. 


> Derlacki, MB, a Chicago otolaryngol- 


ogist, was ramed president-elect, to 
assume office in one year. 


The two sargeons led alist of new 


“officers to bead this 11:060-member 


ee medical society of specialists in eye, 


ear, nose, and throat, and plastic 

surgery of the head and Heck. 

: Other ranking nes elected by 
Aeadency are: -Robert W. 
lenhorst, Ren “Minn, first 

vice-president: Dr Roger 2 Simpson, 

Towa City, second vice-president: and 

Dr Albert D. Ruedemanr, Jr, Detroit, 

third vice-president. 

~ Dr D. Thane R. Cody, ‘Rochester, 

inn, was elected secretary for 

struction ia otolary ony. and Dr 

arshall M. Parks, Washington, DC, 

as elected »ouncillor. 

Reeleeted to major offices are: Dr 

: M. Kos, Iewa City, executive secre- 
; asurer; Dr Frederiek C. Blodi, 


ary fo otdlatynee ey. Dr Da. 

och, Chicago, secretary for 

cin ophthalmology; Dr 
izey, San Francisco, secre- 

public relations (continuing 

on im ophthalmolegy); and Dr 
George F. Reed, Syracuse, NY, Secre- 


education in otolaryngolo. 
Dr Straa sma i : 
chair A ent of Oph- 
and eit the Jules 


ota of 0 


_ angiography, 


Otolaryngology and Maxillofacial Sur- 
gery at Northwestern University 
Medical School, Chicago. 

The American Aeademy of Ophthal- 
mology and Otolaryngology, founded 
in 1896, is one of the largest and oldest 
organizations of mediéal-surgical spe- 
cialists in America. Its basic goal is to 
help educate its members about the 
latest discoveries and techniques in 
order to constantly raise the quality of 
care delivered to patients. 


Intraocular Implant Symposium.—An 
Intraocular Implast Symposium will 
be held in Herzliya-On-Sea, Israel. 
The symposium is sponsored by the 
Chaim Sheba—Tel Hashomer Medical 
Center. For further details, contact Dr 
Michael Blumenthal, Chaim Sheba 
Medical Center, Tel Hashomer, Is- 
rael. 


IHinois Society of Ophthalmology and 
Otolaryngology.-The Illinois Society 
of Ophthalmology and Otolaryngology 
will meet April 22 to 24, 1977 at the 
Nordic Hills Resort, Itasca, M, and 
October 21 to 28, 1977 at the Ramada 
Inn, Champaign, Il. For further 
information, please contact the secre- 
tary, Dr A. Reese Matteson, 101 W 
North St, Danville, IL 61832. 


Highlights of Medern Ophthalmolo- _ 


gy.—Presbyterian Hospital of the Pa- 
cific Medical Center will offer “High- 
lights of Modern Ophthalmology,” 
June 16 to 18, 1977. This annual 
conference is designed to provide the 
practicing ophthalmologist with up- 
to-date information on new concepts 
and developments in ophthalmology. 
af conference will include material 

_phacoemulsifieation, 
lenie, fluoresce 


New Officers.—The. 
the Amer can Soe ( 
Plastic and Reconsruc iv 
are Dr George Buer rol 
president, and Dr I 
adelphia, president-#le 
Hf of Eal Itimore - aS 


Miciien, "For fart 
please coptact. the 

uing Eduction, th 
a of 


t vof Ophthalmol- 
ogy and Otolaryng: gy will 
nae Annaal : 


Robert Weller. The main opie Ww 
plastir ad t recons rut 
intraocular 1 

ngloscopy and - 

eee problemi ; 
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On Nov 6, 1976, Michael John Hogan, 
MD, died at his home in Mill Valley, 
Calif. He possessed a combination of 
qualities and capabilities found only 
in those who achieve true eminence. 
This energetic man, with a deep and 
commanding yet soft voice, directed 
his intelligence and spirit of honest 
inquiry into a vast array of activities 
and invariably produced superb re- 
sults. The list of Mike’s professional 
activities. lectures, awards, publica- 
tions, and research activities is awe- 
some. Yet this list reflects only a part 
of the activities of this splendid physi- 
cian and matchless teacher. Mike was 
able to reeognize latent capacities in 
others, and he often went to great 
lengths to further the education and 
careers of those willing to follow his 
advice. 

His aptitude for encouraging 
growth in physicians in training par- 
alleled his skill as a gardener. Mike 
had a profound love for the outdoors, 
and he rarely missed an opportunity 
to take a morning swim or a short hike 
on nearby Mount Tamalpais. He and 
his wife Vera enjoyed travel, espe- 
cially during his sabbatical year in 
Italy. They were constant compan- 
ions, sharing many interests and 
activities. 

Ophthalmology has had few scien- 
tists to match Mike’s brilliance and 
accomplishments. One has only to 
review his writings on the subject of 
ocular toxeplasmosis to appreciate the 
penetrating nature of his investiga- 
tions and the breadth of his abilities. 
As part of the work that he did in the 
preparation of his thesis for the 
American Ophthalmological Society, 
he grew, in tissue culture media, Toxo- 
plasma organisms, which he obtained 
from the retina of an eye that he had 
enucleated. By utilizing time-lapse 
photography, he was then able to char- 
acterize the process of division of the 
organisms and the manner in which 
they formed cysts. Following this, he 


Michael John Hogan, MD 


performed light and electron micro- 
scopical studies of the organisms and 
correlated his findings with the clin- 
ical manifestations of the disease. 
This vivid demonstration of the broad 
range of his talents exemplifies the 
unparalleled extent of his capabilities. 
It is difficult to find a phase of 
ophthalmology that does not contain 
significant contributions made by 
Mike. His most recent text, Histology 
of the Human Eye, written with Alva- 
rado and Weddell, represents a land- 
mark in our understanding of the 
structure of the human eye. At the 
time of his death, he was working on 
the third edition of Ophthalmic Pa- 
thology, a text that has been a stan- 
dard in the field of ophthalmic pathol- 
ogy. 

Those of us who were close to Mike 
suffered with him through his long 
and courageous battle with his termi- 
nal illness. We could only marvel at his 
bravery as he continued to carry on his 
many responsibilities. He expressed 
concern only because he did not wish 
to be a burden on his friends and 
family. He was comforted by the 
knowledge that in his lifetime he had 
made a great number of lasting 
contributions and that these were 
recognized by his fellow ophthalmolo- 
gists. His wonderful wife, Vera, his 
three children, Judy, Tim, and Shelley, 
and his grandchildren, have much to 
be proud of. The death of this 
towering scientist is a tragedy for 
ophthalmology and a grievous shock to 
his legions of friends and admirers. 

Mike was a compulsive editor, and I 
am sure that if he were to read these 
few paragraphs he would reduce the 
excess verbage and suggest moving 
on to other things. I can imagine him 
saying, as he did so often at the end of 
a pleasant evening with his family 
and friends, “That’s it boys and girls— 
Andiamo.” 

WILLIAM SPENCER, MD 
San Francisco 


$ 


Obituary . 





























: “SCHOOL OF HEALTH SCIENCES : 
: ao 
_ DEPARTMENT OF OPHTHALMOLOGY a 
ANNOUNCES ta 


THE SECOND ANNUAL COURSE 

SYMPOSIUM ON DIAGNOSIS AND MANAGEMENT 

- OF RETINAL AND VITREAL DISORDERS 2 

Sections: : 1. RETINAL VASCULAR DISORDERS—David H. Orth, Chairman : a 
2. MACULAR DISORDERS—Maurice F. Rabb, Chairman 


3. CHOROIDAL TUMORS AND VITREAL DISORDERS— : 
Joel A. Kaplan, Chairman 


< < Faculty: Thomas C. Burton, M D. — fowe Cty a 
ee Jay L. Federman, M.D. = Philadel phia - 





Stuart L. Fine, M.D. — Baltmere = 
Paul Henkind, M.D., Ph.D. — New Yerk : = 
Joel A. Kaplan, M.D. — Chicago - = 
Francis A. L'Esperance, Jr., M.D. — New Yark | 
Ronald G. Micheis, M.D. = Baltimcre 
David H. Orth, M.D. —. Chicago 
James E. Puklin, M.D. — New Haven > 
Maurice F. Rabb, M.D. = Chicago 


Lawrence A. Yannuzzi, M.D. 





- New Yark 






. MARCH 30, 3tst and APRIL 1, 1977 
(Wednesday, Thursday and Friday) 


__ Lacation: : Continental Plaza Hotel—North Michigan at Delaware, 
a ; ; Chicago, IHinois 


4  Earoliment is Umited and advance registration is required. 


__ Fee: $275.00 Residents—$100.00)—includes luchenons. 





Fer registration and information: Ms. Paulette L. Howard 
S Department of Ophthalmology : 

Michael Reese Hospital & Medical Center 

2900 South Ellis Avenue 3 




















by the AMA Center for Health Services 
é Development, Physician Distribu- 
ind Medical Licensure in the U.S., 1974 is a 
mation resource for reliable data 
fn population for health research- 
1 manpower planners, libraries. insur- 
npanies, health care facilities, gowern- 
ent agencies, market research groups, drug 
anufacturers, and other health-related organi- 


It presents detailed statistical data for compar- 
g regions, divisions, states, and counties with 
spect to their total number of physicians by 
cially and professional activities; number of 


on meaaibion Distribution 
~ and Medical Licensure 
inthe U.S., 1974 


hospitals and hospital beds; number of inhabi- 
tants; physician population ratios; counties with- 
out physicians; and certain economic character- E 
istics. ee 





And now, for the first time, the annual hole a. 
tion of information and statistics on medical li- 
censure in the U.S. has been added to this publi- . _ 
cation. This addition is the 73rd Annual Report 
on Medical Licensure Statistics which had pre- 
viously appeared annually in the Journal of the- 
American Medical Association. 


Quantities. are limited, so order now. vse the 
coupon below. 


SOSH THE THHOHSEHEETSEHSOHOHTOHESSOESFEHSOESEHEESEOES GD. 













Order Department 

American Medical Association 
535 N. Dearborn St. 

Chicago, HI. 66610 


Please send me...__.—. copyties) of Physician: Dis- 
tribution and. Medical Licensure in thè U.S., 1974, 
OP-453 (D-74). My check for $ is en- 
closed. (Please make payable to the AMAJ 


Price: $10 each : 





O Check here, if you want a complete listing of AMA 
Center publications. 


a E 








Name 





Address 





ooeeeenee 


City/State/Zip: 
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il you have this 






































or you'll probably 
end up with this: 


-o Without a detailed plan of your new office as you envision it, there's no 
| SUBURBAN MEDICAL BUILDING, INC. 








way to foresee all the expenses that will be involved in leasehold -` 
improvements. Yet once you've signed the lease, any details not.” 
included may be at your expense. Which means you could find yourse 
paying thousands of dollars for unexpected “extras” « We've been hel 
eye doctors avoid unpleasant surprises like this for over forty years, 
Se ae through our custom office planning service. works guite simply: 


















peas 


oi Account With: 















Pr: 





l e From the Office Planning Kit we provide, yOu send us a form listing 
ees : your specific requirements. We then submit to you a oreliminary office 
a carios stase: : plan based on these requirements: Upon receipt of your commerts, 
o a N any requested changes are incorporated inte the fina plan, which is. 
oa complete right down to the last detail of equipment, eectrical, plumbin 
OA aoe and cabinetry. e Besides assuring most effic ent use ef space. this 






comprehensive office plan has another important advantage: when 
made an exhibit to your lease before it's signed, it eliminates any _- 
question about what leasehold improvements are included. © Like our- 
complete one-source service on everything you need to equip and fúrni 
your office, our Office Planning Kit is designed to save you time, money 
and headaches. Why not write or phone today for yours. = o 05 


“Electrical 
wiring 







O PARSONS OPTICAL LABORATORIES _ 
a s 447 SUTTER STREET, SAN FRANCISCO, CA 94108/PHONE: (415) 392-8442 : 


851 WASHINGTON AVENUE, ST. LOUIS. MO 62108/PHONF: 121a R2249an 


Eye and Ear infirmary 
“Clinical Conference 
May 18-19, 1977. 
Marriott s Essex House 
New York en 


YMPOSIUM DEVOTED 
TO CURRENT METHODS 

IN THE DIAGNOSIS 
AND TREATMENT OF 
-GLAUCOMA 














Sponsored by 






PPr (PERTELA New York Eye and Ear 


Infirmary Alumni and Staff 
and 
The Post Graduate Institute of 
The New York Eye and Ear Infirmary | 









$ symposium will be devoted to a review of 
latest developments in the field of glaucoma 








; and difficult patients. Therapy veth 
nt and new drugs and drug delivery 
ys ms will be discussed. Recent thoughts on 
dications for surgical intervention and, specific 
hniques will be emphasized and illustrated. 














“RECENT ADVANCES IN OPHTHALMOLOGY” | 





| 
| 
















The format will be lectures, panel discussions, 
long with question and answer opportunities 


e Faculty Will Include: 


- Robert S. Coles 

Laurence Harris 

Raymond Harrison 

Sohan Singh Hayreh 

Harold Kahn 

David Krohn 

Maurice Langham 

_ Steven Podos 

~ Irvin Pollack 

-George Spaeth 
Myron Yanoft 






























UITION: Practitioners . 
Residents 


.. $125.00 
$75.00 


whence sane 










OR FURTHER INFORMATION WRITE TO. 


~ Department of Ophthalmology 
-Lenox Hill Hospital - 

100 East 77th Street | 
New York, Now York 10021 







This activity is acceptable for 14 credit ure in 
o se E 


SPEAKERS 


JAMES H. ALLEN, M.D. 
CHARLES K. BEYER, M.D. 
CHARLES R. BEYRER, M.D. 
J. ELLIOTT BLAYDES, MD. 


S. ARTHUR BORUCHOFF, M.D. 


JORGE N. BUXTON, M.D. 
ALSTON CALLAHAN, M.D. 
ANTHONY CAPUTO, M.D. 
JOHN R. FINLAY, MLD. 
JOSEPH GOLDSTEIN, M.D. 
JOHN S. HERMANN, M.D. 
ROGER HIATT, M.D. 
FRANK B. HOEFLE, M.D. 












GERALD B. KARA, M.D. 
PHILIP KNAPP, M.D. 
AUGUST KOHTIO, M.D. 
JAMES J. KOVERMAN 
JOSEPH H; KRUF, M.D: 
E. ANTHONY PETRELLE M Do 
MORTON. L. ROSENTHAL MD- 
EDMUNDO SALAZAR, M.D. 
LEWIS SCHACHNE, M.D. 
GERARD M: SHANNON, M.D. - 
JOHN T.SIMONTON, M.D. 
HAMPSON. A. SISLER, M.D. 
BYRON C. SMITH, M.D. 





OTHERS TO BE ANNOUNCED _ 


This Conference qualifies for 
16 hours credit in Category I. 


For further information, please write: 


Sas ee 










Jane Stark, Conference Registrar : 
New York we and Ear Infirmary 





Doctor... Now You Can Stop Doing Tonometry! 


a 
a 
8 
ae 
3 
Hi 
š 
z: 


Because... l'm Unique... 


a | am so safe and easy to use your assistant can use me to perform objective tonometry 
with less than 15 minutes’ instruction. 


@ My unique floating sensor continuously measures and records accurate intraocular 
pressure and ocular pulse amplitude with patients in any position. 


m | have been thoroughly tested clinically and can be checked for correct calibration with 
my unique verifier. 


Let me prove it to you. Ask for a demonstration. 


DIGILAB INC 


237 Putnam Avenue, Cambridge, Massachusetts 02139 
SUBSIDIARY OF BLOCK ENGINEERING. INC 


£ Please arrange for a demonstration of Digilab’s Tonometer 
Name 

Address 

City 





idy 5 through Septeniber 9, 1977 
‘Held in conjunction with the Northern California. Universities: 
- University of California, San Francisco 
University of the Pacific at the Pacific Medical Center 
University of California, Davis 
_. Stanford University 
sections include Anatomy, Electron Microscopy, Microbiology and Immu- 
nology, Pathology, Physiology, Biochemistry, Embryology and Genetics, 
Motility, Pharmacology and Toxicology, Neuro-ophthalmology, Optics and |. 
Theory of Refraction. 5 
‘Instructors include Doctors C. Beard, P. Boeder, B. Crawford, A. Della- 
porta, P. Ellis, W. R. Green, M. Hall, J. Hetherington, Jr., M. Hogan, 
A. Jampolsky, H. Kolder, R. O'Connor, G. Paris, K. Richardson, A. R. |. 
Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson and many | 
others on the faculty of 60. 


Tuition is $675.00. For further information and application forms, please . : 


-write to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford | 


_ Medical Center, Stanford, California 94305. 


Co mmission on Allied He y 
alt), 


in Ophthalmology Teonnoy T 
INCORPORATED 1969 


2 YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant in Ophthalmology! 3 z 


‘CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, Ophthalmic 
_ Agssistant-A, and Ophthalmic Technician. Examination may be waived for the Ophthalmic 
-Assistant-B who meets certain criteria. The oral/practical test for Ophthalmic Technicians is 
given in September at the annual meeting of the Joint Commission on Allied Health Personnel in 
Ophthalmology. Help your assistant to participate in this program sponsored by physicians 
representing all of the major organizations in ophthalmology. 


= Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 


Petes JOINT COMMISSION - vs 
F JCAHPO does. not discriminate on ON ALLIED HEALTH PERSONNEL 
“the basis of race; color, nationality, or : IN OPHTHALMOLOGY 
ethnic origin. 
o ae 1575 University Avenue ee 
St Peul! Minnesota 55104 — 
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MODEL 7305 PHOTIC STIMULATOR 





ELECTRORETINOGRAPHY and ELECTRO-OCULOGRAPHY 
with a single, compact instrument 


One switch converts the LT 7101 ERG/EOG from an electro- The 7101's design emphasizes clinical practicality. Its 
oculograph (ECG)4o an electroretinograph (ERG). With an simplified front-panel controls allow non-technical personne! to 
Optional averager module, the instrument can also record the operate the instrument with minimal instructicns. Also, the 7101 
visual evoked response (VER). is reasonably priced, and exceptionally easy to maintain 

To achieve the high frequency response necessary to and repair. 
record the ERG with fidelity the 7101 stores the signal in a digital As with all LTI’s electrophysiological instruments, the 


memory, then charis it. Thus, with the 7101 permanent ERG 7101 is backed by a nationwide service center network and 


records may b=okrained more conveniently and at less expense carries a one year warranty. 
than with photographic systems. For additional technical information, write or phone. 


Life-Tech Instruments, Inc. 


F O BOX 3622) < HOUSTON TEXAS 77036 *{713)783-6490 
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Srs = * 


- pillow talk 
irom Keeler 


Innovation from.Keeler—the new 
headrest pillow. This polyether 
pillow is the answer to secure and 
comfortable support of the head in 
all ophthalmic procedures. 


eS: PENS TEED 
aia 












2. Adult Fixation 
(insert 1 removed) 


; ; 1. Children’s E 
The head control pillow is support E 
designed to accommodate both % E 
-~ adults and children. Even the cy 8 
= barrel-chested patient can be + a 
- putinthe proper position by ¢ | 
= the addition of an extra 
Support cushion provided. 
A The firmest control can 
be provided by the é i 


removal of the insert forms  — 
~ within the pillow. 


ag Inexpensive and ype 
= autoclavable, the i 2 
_ Keeler Headrest pillow 3. Additional 


¿by Diversatronics, Inc. support cushion 

Re is fast becoming standard for barrel-chested patient. 
E 

it 


equipment. $ 7 50 (For extra firm control, 
a 


remove all inserts.) 


This pillow is standard equipment with the new Chan Wristrest. 


E 
A pm < _ AKEELERE 


| ea 56 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353- ™ 
k ; 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


5 Please send me 
f a —________ KOP85 Headrests at $7.50 Total 
3 


Add $1.50 for postage and handling. 
Calif. orders include 6% sales tax, Pa. orders 6%. 










$ Enclosed is my check for______ Bill me______ 
F Name 
Ee 
tS Address 
City State A D ;i 








CHICAGO OPHTHALMOLOGICAL 
SOCIETY 


ANNOUNCES 


THE TWENTY-NINTH ANNUAL 
CLINICAL CONFERENCE 


Friday & Saturday, May 20-21, 1977 
The Drake Hotel, Chicago, Illinois 


PRELIMINARY PROGRAM 
PARTICIPANTS 


Desmond Archer, M.D. 
Belfast, Northern Ireland 


C.D. Binkhorst, M.D. 
Netherlands 


Matthew D. Davis, M.D. 
Madison, Wisconsin 


John T. Flynn, M.D. 
Miami, Florida 


George Garcia, M.D. 
Boston, Massachusetts 


Allan Kolker, M.D. 
St. Louis, Missouri 


J. Lawton Smith, M.D. 
Miami, Florida 


Sohan Sing-Hayreh, M.D. 
lowa City, lowa 


Gunter K. Von Noorden, M.D. 
Houston, Texas 


THE THIRTY-THIRD ANNUAL 
GIFFORD MEMORIAL LECTURE 


Dr. Albert M. Potts, 
Louisville, Kentucky 
Friday, May 21, 1977 


REGISTRAR: Mrs. Arlyne R. Schulz 
1206 Oakwood Drive 
McHenry, Illinois 60050 
Phone: 815-385-3329 
FEE: $125.00 





AI terior S eg me = 
-OCUTOM 
Intraocular Surgical System 


“The first miniaturized precision 
instrument for anterior segment microsur 


z Thi s exeiting advance in surgical technology 


achieves a new level of performance and 
safety for such procedures as pupillary 
membrane removal, pupillary reshaping, post- 
cataract membrane removal, adherent leu- 
-koma redaction and anterior vitrectomies. 


Sate, effective cutting action—because 
the cuzer reciprecates instead of rotates, 
there ie virtually no danger of pulling iris 
creating iridodialysis or of spooling vitre- 


< ous resulting in retinal detachment. 


Surgecn-controlied suction — permits 
more crecise control of suction force to 
-minim ze retinal trauma. 
Miniaturized — provides a mechanical 
< cutter in a size desirable for microsur- 
gery. 
Eliminates shodi hazard—the Ocutome 
cutter is air-powered, eliminating exposure 
to elecaical hazards. 
Completely autoclavable—all parts of the 
cutter can be quickly autoclaved and reused. 
Saves time—along with the exclusive 
Twinbcre™ disposable tubing, the air- 
owered Ocutome cutter saves precious 
set-up and clean-up time. 


PE, 


0.89 mm probe— plus control È 
and all necessary accesso! ies. (to L 


„pi 
console tubing).. at a cost of less tha 
$7,000. 


With the addition of th o 


O'Malley Corneal Surfac 

Surgical Pics, the Mo 
augmented to serve as acc mplete 
plana surgical pave 


Berkeley Bio-E ngineering, tne. 

600 McCormick St., San Sia cas 94577 
Gentlemen: 

[C] Please forward Seb 

mation on the Model 810 Ante 

Ocutome System. 


g Lam interested inthe cam > 


Name. 
Hospital 
Address 














Phone. 








April 15-16, 1977 
-Peachtree Piaza Hotel — 
Atlanta, Georgia 


prakers: JOHN P. BEALE, JR., M. D., Chief of Ophthalmology; 
San Francisco Eye Hospita’ 
JOHN H. SHEETS, M.D., Sheets Associated Eye Clinic, Odessa, Texas 
JAMES B. WISE, M.D., Clinical Associate Professor of Ophthalmology, Unive 
of Oklahoma Health Sciences Center 


ogram Chairman: JESS C. LESTER, M.D. 


mi ed Registration Registrar: Mr. Howard R. Mulcay, Administrator 
Metropolitan Eye & Ear Hospital 
3223 Howell Mill Road, N.W. 
Atlanta, Georgia 30327 


Residents: No. Charge 


otel re ervations will be made upon request or can be made by calling the Peachtree PI laza 
otel directly (800-228-3000). If you make your own reservations, please indicate you: are 
tending the Metropolitan Eye & Ear Hospital Symposium. 








PARS PLANA VITREOUS SURGERY 
THE MIAMI TECHNIQUE 


THE WILMER INSTITUTE MAY 12, 13, 1977 
ACVANCED COURSE 


HE BASCOM PALMER EYE INSTITUTE NOVEMBER 5, 6, and 7, 1977 
INTRODUCTORY COURSE (TENTATIVE DATES) 


Vitreous surgery courses are offered on a semi-an 
basis. The course in Baltimore is intended: for surgeo 
with experience in vitreous surgery and will emphasize — 

advanced surgical techniques, selected indications, 
results and complications. Observation öf live surgery and 
video-tape recordings are planned. 


The three-day course in Miami is intended for surgeons. _ 


beginning vitreous surgery and-will emphasize instrumen: | 
tation, basic surgical techniques and indications. Prac- 
tical experience will include: one-day surgical laboratory 
session. The surgery set-up in the operating room will b 
demonstrated and ` video “tape eem wi 
discussed. 


Registration fee: Baltimore En o0 
i Miami 


FACULTY 
-Brian Conway, M.D. 
-Johns Hepkins University 
Duair Fuller, M.D. 
sity of Miami 





Share your views... 
with the «Haag-Streib 
teaching microscope /100 


This monocular microscope for 2 
observers provides 10 times magnifi- 
cation through an easily-read cross 
pattern which permits rapid identifi- 
cation of specific eye areas. 


It is designed to allow participation ia 
the examination by your professiona! 
colleague or by the student, the tech- 
nician or the nurse. It also allows the 
teaching of applanation tonometry 
with the Applanation Tonometer T908. 


The microscope 7100 fits all original 
Haag-Streit slit lamps 900, it is the 
perfect solution for both joint consuE 
tation and instruction. 


For further information contact your 
nearest Haag-Streit representative 


Haag-Streit Service, Inc. 
a Subsidiary of Haag-Streit AG., Berne, Switzerland 
P.O. Box 127, 6 industrial Park 


Waldwick, New Jersey 07463 
(201) 445-1110 











The Nevyas 


for intraocular irrigation. 


For the surgeon who wants control over the 
flow of intraocular irrigation—without de- 
pending on an assistant—Keeler/Diversa- 
tronics introduces the Nevyas Flow Control. 
A completely mechanical device, the Flow 
Control governs the rate of flow of intra- 
ocular irrigation according to the amount of 
pressure applied to the foot pedal (when 
there’s no pressure, there’s no flow). It’s that 
simple. Since the device is mechanically 
operated, there is no possibility of electrical 
hazard... and the sturdy construction guar- 
antees its durability. 


Your Nevyas Flow Control will be a valuable 
aid in the following procedures: 


* Congenital cataract surgery * Phaco-frag- 
mentation e Wash-out hyphema « Mainte- 
nance of anterior chamber in capsulotomy « 
Vitreous procedures. 


The Nevyas Flow Control. Contact any of 
our Offices to find out how to get one... and 
step on it. 


K Keele: 


..wWith the future in Sight 











456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008 (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274 (213) 377-0708 
397 Carriage Drive, NE Atlanta, Georgia 30328 (404) 255-8326 


Flow Control 





UNIVERSITY OF IOWA: 
Department of Ophthalmology and College of Medicine 
Sixth Intensive Course and Workshop 


DIAGNOSTIC ULTRASOUND 


TIME: April 19-22, 1977 
LOCATION: Department of Ophthalmology, University of lowa 


The program is intended for physicians and technicians on both 
beginning and advanced levels. It includes instruction in current 
A-scan, B-scan and Doppler echography of the eye, orbit and 
periorbital regions. 


Agenda 


BASICS: Physics, Biology, Pathology; Standardization and 
Management of Equipment; Examination Techniques. 


INTRAOCULAR DIAGNOSIS with special emphasis on differential diag- 
nosis of malignant melanomas and retinoblastomas, evaluation of 
vitrectomy patients, and foreign body management. 


ORBITAL AND PERIORBITAL DIAGNOSIS with special emphasis on the 
detection and differentiation of tumors; measurement of optic-nerve and 
muscle thickness. 


BIOMETRY: Axial Eyelength, Tumor Size, etc. 


Guest Faculty 


K.E. Frank, M.D., Asst. Prof., Case Western Reserve Univ., Cleveland, 
Ohio 

B.L. Hodes, M.D., Asst. Prof. & Dir. of Echography, Northwestern Univ., 
Chicago, IIl. 

L. McNutt, M.D., Dir. of Echography, Permanente Medical Group: 
Hayward, Calif. 

E.W. Purnell, M.D., Prof. & Chairman, Case Western Reserve Univ., 
Cleveland, Ohio 

P. Till, M.D., Dir. of Echography, Univ. of Vienna, Austria 

S.J. Weinstock, M.D., Western Hospital, Univ. of Toronto, Canada 


lowa Faculty 


D. Apple, M.D., Associate 

R.W. Barnes, M.D., Assoc. Prof., Surgery 
J. Diamond, M.D., Asst. Prof. 

T.R. Dvorak, Echographic Tech. 

G. Fish, M.D., Echography Fellow 

S.L. Frazier, Echographic Asst. 

K. Janev, M.D. Echography Fellow 

K.C. Ossoinig, M.D., Assoc. Prof. & Course Director 
H.F. Shammas, M.D., Echography Fellow 
V. Sterling, Echographic Tech. 

N. Weyer, Echographic Tech. 


For further information: Please contact Karl C. Ossoinig, M.D., 
University of lowa Hospitals, lowa City, lowa 52242, USA. 








May all your decisions be this easy—a choice 
between two sophsticated instruments each 
with its wnique characteristics—unlike each 
other except for quality and unlike anything 
else available. 

The F20720 is the only disposable with the on 
and off feature. It can mean the difference 
between a swift, uncomplicated procedure or 
“getting stuck”. Wall balanced and reliable 
the F20/2) has a failure rate that is less than 
Ok. 

The 2001 is the slender disposable with two tip 
options, 18mm, curved or straight. The 10 sec- 
. ond delaved freezing time facilitates ideal po- 
sitioning by going 01 warm. 


tea Choice: | 





lf you have not used either we will make 
them available to you through a special in- 
troductory offer—3 free disposable extractors 
with your order for 9. Please send a purchase 
order for the following: 
12 F20/20 $149. 
12 Cryostylets—Straight / Curvec (specify) $ 79. 
Add State taxes where applicable. 
Please, only one dozen each per customer. 
Offer expires April 30, 1977. 


frigitronics. 


208/929-6321 





o Indirect Ophthalmoscopy 
eC I Office Surgery 
JI d Gonioscopy 


Heavy anodized aluminum construction. 


Tarnish resistant, lightweight, but extremely 
stable and durable. 


e 4inch rubber wheels roll freely with 
heaviest patients, yet lock securely 
when desired. 


2” thick solid foam rubber mattress 
covered with durable, washable Ebony 











Black vinyl material. Other colors to order. 
e 76” long, 24” wide. Other sizes made 

to order. 

... add all five modular accessories shown 


below or as many as you need. 
















Optional Universal 
Overhead Projection 
Fixation Light 
No. 140 f ‘ y 

$ Optional Formica 
e G Roll-out Storage 

j Compartment 

f No. 110. 

| Interior lined with 
| washable plastic 





laminate. 17⁄2” 
wide, 9” deep, 


z pe 22" long. 





Optional Formica 5 
Instrument Shelf Ne. $ 
120. Rises to level Ey 
of patient’s eyes or + | 
higher when required. f 
Swings under table 

when not in use. 


| 

Optional Electric f 
Transformer System | 
No. 130— a Da-Laur 
exclusive, Variable 
voltage control system 
assures proper f 
instrument illumination. 

Fused and designed for } 
any low voltage 
instrument. Electrically 
safe . . . fused, grounded 

ilot light. 
Š ? Also available . . . Steel 
Step Stoo! No. 170. 
Bright chrome finish. 
Non-skid rubber top 
and rubber-tipped feet. 
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For full details < dala Designed by 


and complete catalog, Ophthalmologists 
contact: for Ophthalmologists ® 


Pe EEES 


Bartner 
Bauseh Å 
Berkele 


~ Chieago pët 
Coburn Opt 


announces the scie 
‘new building in conje: 








CORNEA GLAUCOMA 
Keratoplasty Extracapsular Pathogenesis 
Anterior Segment intracapsular Surgical Therapy: 
Reconstruction Trabeculectomy 
Lens Implantation Sclerostomy 
Surgery for Post-opera- = Goniotomy 
tive Astigmatism ; Phacoemulsification Trephination 
: Laser iridectomy 
Keratocorus, Corneal Lensectomy-Vitrectomy Cyclocryotherapy 
Dystrophies 
Aphakic Soft Lens New Therapeutics 
Horizons 


Equipment, Ine. 
| Instrument Re 


S Surgical indications, contra-indications, and techniques, as well ape 
| a$ operative and post-operative complications, will be considered in eiropa I 
detail. (Approved for Category | credits-CMA and AMA) 





ae Dphthalmoligy 
and E zi firma 


GUEST FACULTY | ESTELLE DOHENY EYE 
-Leonard Bi Christiansen FOUNDATION AND UNIVERSITY OF 
Claes k. Dohiman | SOUTHERN CALIFORNIA FACULTY Opthalmie Surgery 8 
Normas S. Jaffee > Arthur W. Alien Richard R. Ober 
Herbert =. Kaufman = Francis C Hertzog, Jr. Arthur E. Oberman Pacific Mei 


Ocutron Company 


: Parke Davis 
ining E. Leopold > Arthur C. Hurt, tll Thomas E. Ogden Parson i 


A. Edward Maumenee A. Ray Irvine Ralph S. Riffenburgh 
Themes H. Pettit ©. Otto H. Jungschasser Stephen J. Ryan 
Bradley E. Straatsma Richard P. Kratz Ronald E. Smith Sante} 


Schering 


R hara 5 3. Troutman © Donald G. Minckier James R. Wilson eh bes 
` Anthony B. Nesburn T. Rodman Wood Sparta lr 


Senon 


REGISTRATION FEE: $175.00 


(Includes Dedication Banquet and lunches) Taped "|natrument co atio nat America 
i Touro Infismary 


For information and adpications write to: 





Conference Office 
ESTELLE DOHENY EYE FOUNDATION. 


Los Angeles California 90033 


(213) 226-2741 





A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 








VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 













@ 


Simplifies gonioscopy in 
upright and recumbent 
positions 


Reduces fluid spillage 


A 


Helps maintain a tight 
lens fit 


Index of refraction 1.336 


Apply smali amount of Gel to inner surface of Gonio lens. 
Available in 14 ounce ophthalmic tubes. 





7 MURO PHARMACAL LABORATORIES, INC. 
a 121 Liberty Street « Quincy, Mass. 02169 


Area Code 617 + 479-2680 


THE EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
ANNOUNCES 
The Fourth Practical Course On 


CLOSED (PARS PLANA) VITRECTOMY 
JUNE 3 & 4, 1977 
BOSTON, MASSACHUSETTS 


Co-Chairman: H. MacKenzie Freeman and Felipe |. Tolentino — 


FACULTY 
ANTON BANKO TATSUO HIROSE CHARLES L. SCHE?ENS 
ROBERT J. BROCKAURST J. WALLACE MCMEEL CLEMENT L. TREMPE 


RONALD C. PRUETT 


The two gay curriculam includes one-half day of didactic sessions with seminars on ultrasonography and 
ERG; one day of practical experience with manual and automated vitrectomy systems; anc one-half day 
observing surgical cases. 


REGISTRATION: $350.00 
LIMITED REGISTRATION: PLEASE REGISTER EARLY 





INQUIRIES: H. MacKenzie Freeman, M.D. 
100 Charles River Piaza 
Boston, Massachusetts 02114 








The smog-filled city....the pollen-laden country. 





Sights for sore eyes. 


It's a matter of need. For eyes exposed 
to too much smoggy city air, maybe all your 
patients need is a good decongestant. You 
can't prescribe a better one than Albalon* 
(naphazoline HCI). 

Albalon works fast to clear painful ‘“blood- 
shot” eyes. Plus, its vasoconstriction activity 
lasts and lasts; for three hours or more with 
just one application — even with repeated insult. 
And the soothing Liquifilm® vehicle helps pre- 
vent corneal drying while it prolongs drug con- 
tact time. With “Rx only” status, Albalon is the 


Albalon (naphazoline HCl) 


The rapid, long-lasting decongestant. 


ophthalmologists’ decongestant. 

But Albalon isn't adequate therapy when 
you need mild anti-inflammatory activity. Pollen- 
inspired conditions like allergic conjunctivitis _ 
are beyond the control of decongestants. HMS” 
(medrysone) provides the mile anti-inflammatory 
potency you need, but without compromising 
safety. (HMS has less tendency than does dexa- 
methasone to raise IOP. It’s the only ocular 
steroid approved for epinephrine sensitivity in 
your glaucoma patients.) 


HMS (medrysone) 


The mild, safer steroid. 


Choose the one that fits the need. 


Albalon® (naphazoline HCI) 0.1% Liquifilm® sterile ophthalmic solution 

CONTRAINDICATIONS Hypersensitivity to a component of this medication; narrow-angle glaucome: infants 
and children. WARNINGS A severe hypertensive crisis may ensue in patients under MAO inhibitor medication 
from use of a sympathomimetic drug. CNS depression leading to coma and marked reduction in Dedy tem- 
perature may occur in children, especially infants. PRECAUTIONS Use only with caution in the presence of 
hypertension, cardiac irregularities, hyperglycemia (diabetes), hyperthyroidism, and when other medications 
are being used. ADVERSE REACTIONS Pupillary dilation with increase in intraocular pressure, systemic 
effects due to absorption (hypertension, cardiac irregularities hyperglycemia). Drowsiness may be experi- 
enced in some patients. Coma may occur in young children. DOSAGE AND ADMINISTRATION One to two 
drops every three to four hours 


HMS” (medrysone) Liquifilm™ sterile ophthalmic suspension 

CONTRAINDICATIONS HMS (medrysone) is contraindicated in the following conditions: Acute superficial 
herpes simplex, Viral diseases of the conjunctiva and cornea. Ocular tuberculosis. Fungal diseas2s of the 
eye. Hypersensitivity to any of the components of the drug. WARNINGS 1. Acute purulent untreated infec- 
tions of the eye may be masked, enhanced or activated by the presence of steroid medication. 2. Comeal 
of scleral perforation occasionally has been reported with prolonged use of topical steroids. In high dosage 
they have been associated with corneal thinning. 3. Prolonged use of topical steroids May increase intra- 
ocular pressure, with possible resultant glaucoma. damage to the optic nerve, and defects in visual acuity 
and fields of vision. However, data from 2 uncontrolled studies'-2 indicate that in patients with increased 


intraocular pressure and in those susceptible to a rise in intraocular pressure upon application of topical 
Steroids, there is less effect on pressure with HMS than with dexamethasone or betamethasone. 4. Pro- 
longed use of topical corticosteroids may rarely be associated with development of posterior subcapsular 
cataracts. 5. Systemic absorption and systemic side effects may result with the use of topical steroids 
6. HMS= (medrysone) is not recommended for use in iritis and uveitis as its therapeutic effectiveness has 
not been demonstrated in these conditions. 7. Steroid medication in the presence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is suggested. 8. Prolonged use may aid in the estab- 
lishment of secondary ocular infections from fungi and viruses liberated from ocular tissue. Use In Preg- 
nancy: The use of topical steroids in pregnancy should be limited to conditions serious enough to warrant 
such treatment, so that possible risk to the fetus may be justified by the expected benefit to the mother 
PRECAUTIONS With prolonged use of HMS (medrysone) the intraocular pressure and lens should be 
examined periodically. In persistent corneal ulceration where a steroid has been used, or is in use, fungal 
infection should be suspected. ADVERSE REACTIONS Occasional transient stinging and burning may occur 
on instillation. DOSAGE AND ADMINISTRATION One drop instilled in the conjunctival sac up to every four 
hours. Shake well before using. DO NOT FREEZE 


References: 1. Becker, B. and Kolker, A.E. “Intraocular pressure response to topical corticosteroids” in 
Ocular Therapy: Complications and Management, Irving Leopold, Ed. St. Louis, C.V. Mosby. 1967, pp. 79-83 
2. Spaeth. C. Hydroxymethiprogesterone, Arch Ophthalmol 75: 783-7, 1966. 


Liquifilm* — trademark for plastic polymer vehicle. Al lERGAN 
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That’s why there’s 
STATROL. (Polymyxin B / Neomycin) 


The antibiotics most frequently used for ocular infection contain Polymyxin B 
and Neomycin. Statrol solution contains 16,250 units of Polymyxin Band 3.5.mg 
of Neomycin — more than any other topical ophthalmic antibiotic. . 01 gx 


Statrol’s spectrum is broad enough to inhibit most major ophthalmi 
pathogens. It’s formulated in the soothing Isopto® at: 
Vehicle for greater patient comfort and longer 

ocular retention time. It offers the dosage 

flexibility of both drops and a 

sterile ointment. And Statrol 

is promoted only to the 

ophthalmologist. 


_==STATROL® 
-The Ophthalmologists 
e 


Pd 








One out of three prescriptions for ophthalmic chloramphenicol, 
aceording to independent data, will be refilled. That’s good reasor for 
specifying ECONOCHLOR® 15 ml. With twice the volume of 
conventional 7.5 ml chloramphenicols, Econochlor can outlast 
even stubborn infections of the conjunctiva and cornea. 


è Econochlor reduces the need for refills. 


è Econochlor costs Jess* than the most frequently 
prescribed 7.5 ml chloramphenicol. 


è Econochlor® Ointment is available for 
nighttime therapy. 


ECONOCHLOR 15 ml 
We Doubled The Size, Not The Cost! 


Alcon Laboratories, Inc., Fort Worth, Texas 76101 


ECONOCHLOR® 
Speirs rape Sl 
Sterile Ophthalmic Solution and Ointment 

DESCRIPTION: 4 szerile ophthalmic solution and ointment. Each ml 
t solution contains: Active: Chloramphenicol 0.5% (5 mg/ml). Pre 
servative: Thimerosal 0.01%. Vehicle: Hydroxypropyl Methylcel- 
ulose. Inactive: Beric Acid, Sodium Borate (to adjust pH), Purified 
Vater. Each gram of ointment contains: Active: Chloramphenicol 
0% (10 mg/g). Inactive: Mineral Oil, Anhydrous Liquid Lanolin 
White Petrolatum 


SONTRAINDICATIONS: Sensitivity to any component 
WARNINGS: Prcionged or frequent intermittent use should be avoided 
ceause of the sossibility of hypersensitivity reactions, including 
one-marrow hyzep_asia. Ointments retard corneal wound healing 





PRECAUTIONS: Prolonged use may result in overgrowth of non- 
susceptible org ms, including fungi. If new infections appear, dis- 
continue and take appropriate measures. Except for ver> superficial 
infections, this drug ioa be supplemented by aporopri=te systemic 
medication 

ADVERSE REACTIONS: Blood dyscrasias may be associcted with 
systemic use. One case of bone-marrow hypoplasia followmg pro: 
longed topical use has been reported 

DOSAGE: Solution: 2 drops every 3 hours. Ointment: Aaplya small 
amount every 3 hours. Continue administration da7 and mightor first 
48 hours— thereafter intervals may be increased. Continue treatment 
at least 48 hours after eye appears normal 

HOW SUPPLIED: Solution in 15 ml Drop-Tainer® dispensers. Oint 
ment in 3.5 gram ophthalmic tube. 1/76 





Copyright © 1977 by the AMERICAN MEDICAL ASSOCIATION - 







_ EDITORIALS 





‘Ocular Hypertension’ or ‘Early Glaucoma’? _ 
‘Ocular Hypertension’ vs Open-Angle Glaucoma 
























oe 


‘Standardized A-Scan Echographic Diagnosis of 
oroidal Malignant Melanomas 
Barton | odas, MD, Earl Choromokos, Chicage a. ee eee 










F. mily History in Primary Open-Angle Glaucoma 
‘Dong H: Shin; MD; Bernard Becker, MD; 
Allan E. Kolker, MD, St Louis 0a. P EEE, 










Timolol 
A P-Adrenergic Blocking Agent for the Treatment cf Glaucoma o. 









Dose Response and Duration of Action 
“Thom J. Zimmerman, MD, PhD, 
-Herbert E. Kaufman, MD, Gainesville, Fla ooo 
















Glaucomatocyelitic Crisis 
: Christina Raitta, MD, Antti Vannas, MD, Helsinki, Finland 222 









Penetrating Keratoplasty in Herpes Simplex Keratitis 
: Max Fine, MD, Franklin E. Cignetti, MD, San Francisco... 







lateral Choroidal Melanomas 
Hanna F. Shammas, MD, Robert C. Watzke, MD, towa GY oue ees 







jetinal Macroaneurysms 
George K. Asdourian, MD; Morton F. Goldberg, MD; 
Lee Jampol, MD; Maurice Rabb, MD, Chicago 
















CLINICOPATHOLOGIC CASE REPORTS 





“Squamous Cell Carcinoma Developing in an Orbital Cyst 








~ Ophthalmology. 


Continuing the Publication 
Founded by Herman Knapp, 1869 








EDITORIAL BOARD 


Frederick C. Blodi = 
: Chief Editor 
1105 Dill 
lowa City, 1A.52240 


Richard F. Brubaker. 
Rochester, Mina 


H. Mackenzie Freeman 
Boston 


Jd. Donald M. Gass 
Miami, Fla 


Paul Henkind 
New York 


William F. Hoyt - 
San Francisco 


Peter R. Laibson 
Philadelphia 


Robert D. Reinecke 
Albany, NY 


Meivin L. Rubin 
Gainesville, Fla 


William H. Spencer 
San Francisco 





dames H. Sammons, MD 
Executive Vice-President 


William R. Barclay, MD 
Group Vice-President 
Scientific Publications 


Thomas F. Hannon 
Group Vice-President, 
Publishing Operations 


Norman D. Richey 
Director, Publication 
Production Division 


John T. Baker 
Director, Marketing Division 


Helen R. Mazur 
Acting Fulfillment Manager 


dohn Wright, MD, FRCS, Gwyn Morgan, MD, PhD, FRCPath, London .......... 635. 









John T. Baker, General Sales Manager; Robert 
Corcoran, Eastern Sales Manager, Fred Bau- 
man, Richard M. Johnson, Eastern Sales Repre- 
-sentatives; William J. Healy, Midwest Sales 
Representative; Thomas J. Carroll, West Coast/ 
“Northern Sales Representative: Raymond Chris- 
tian, Advertising Services Manager. 







‘Sympathetic Uveitis Following Glaucoma Surgery 
:, Hanna F. Shammas; MD; Nicholas A. Zubyk, MD; 
Thomas F. Stantieid, MD, lowa City... ini pa a a a ea 638 


Contents continued on page 544 













THE GREAT NAME INIOPTICS 





Sharpshooting in the O. R.— 


Through the drape . . . even from across the room 
With the touc of a buttom on the cordless infrared remote 
control you protograph in sharp focus exactly what you see. 
Never move ‘our hands or eyes from the operating scene. 
No cord, no cable release, no camera power supply cable, no 
extra person in the sterile area. At your command, anyone 
can push the dutton from across the O. R. This is a significant 
advance. 


With the new CONTAX RTS camera on any Zeiss Operation 
Microscope, y2U can enjoy urprecedented convenience, relia- 
bility and quaaity in fully automatic remote-controlled photog- 
raphy: 

automatic exposure selection 

automatic shutter release 

automatic film advance. 


Carl Zeiss, Ine., 444 5th Avenue, New York, N.Y. 10018 (212) 730- 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valle 


And when you use Operation = l 
Microscope 6 on a motorized 3 A 
floorstand, you enjoy 5 


in addition: 
motorized zoom 
motorized focusing 
motorized height adjustment. 


Add to this the superb Zeiss optics, plus the widest choice 
of accessories for coobservation and cocumentation. Result: 
The most undistracting and convenient aids to ease the burden 
of microsurgery. 


Write for details. 


Nationwide service. 


4400. Branches in: Atlanta, Boston, Chicage, Columbus, Houston, 
ybrook Drive, Don Mills, Ont., M3B 2S5. Or cal! (416) 449-4660. 
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Rotate, heat, stress, lift, cool, tilt, analyze, change: 3.5A 


The Zeiss EM-10 High-Resolution TEM: 
modify itinless than a minute. 


\ In less than a minute you can interchange any 
specimen carridge of the Zeiss EM-10 for any other. 


Switch to no-tilt X-Ray Analysis. 
In less than a minute. 


The EDX cartridge goes straight in, without tilting the speci- 
men. You never lose sight of it. Thats because any analyzer 
of your choice can be mownted at a 45° angle. 
And, like the Goniometer, it can be added 
without exchanzing specimen stages or lenses. 
Without re-alignment. Without turning your 
EM-10 into an exclusively special—purpose 
instrument. 

Our 40-page brochure gives all the details. 

_ But a demonstraticn is even better. 

" Ask for one. 


on 











Shown below are 8 of those cartridges. Nothing 

better illustra@es the enormous versatility, capability, 
and ease-cf-qeration of this high-perform- 
ance (1.2 A lattice; 500,000X) instrument. 


Even the Geniemeter can be inserted in less 
than a mirute. Without affecting the focal 
length, magrification, or resolution. 

Without restrcting the microscope in any 


way for ary other use. i Nationwide service. 


Carl Zeiss, lec., 444 5th Avenue, New York, N.Y. 10018 (212) ~30 4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Va leybrook Drive, Don Mills, Ont., M3B 256. Or call (416) 449-4660. 


THE GREAT ‘NAME IN OPTICS 
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Cartridges: 1. rotation, 2. heatng,3. tensile, 4. high-contras 





Instructions for Authors 


‘Send manuscripts by first-class mail to the Chief Editor, 
Frederick C. Blodi, MD, University of Iowa Hospitals end Clinics, 
-Jowa City, LA 52242. Manuscripts are received with the understand- 
ing that they are not under simultaneous consideration by ancther 
publication. Accepted manuscripts become the permanen: prop- 
erty of the ArcHives and may not be published elsewhere without 
permission from the publisher (AMA). 
‘Author Responsibility.—All accepted manuscripts are subject to 
_ copy editing. The author will receive an edited typescript rather 
“than galley proofs for approval. The author is responsible for all 
Statements in his work, including changes made by the copy 
“editor. 
: Designate one author as correspondent and provide ais adcress 
nd telephone number. Order reprints at the time the typescript is 
Yeturned after editorial processing. Specify address to which 
“requests for reprints should be sent. 
:: -Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (induding 
references, legends, and tables) must be typed double-spaced cn 22 
:X 28 cm (82 x 1l-inch), heavy-duty white bond paper. Ample 
margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
‘fictitious given names). Real names or initials should not be ised 
<in the text, tables, or illustrations. 
= Titles.—Titles should be short, specific, and clear. They should 
“Not exceed 42 characters per line, including puncteaticn and 
paces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations o? all 
athors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read 
>: Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargen, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

_- Informed Consent.—Manuseripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 
<< Abstract.— Provide an abstract (135-word maximum) of the arti- 
‘ele, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 
.. References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
Should be to the original number. All references must de cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author, (2) title, (3) journal name (as abbreviated 
dn Index Medicus), (4) volume number, (5) inclusive page num bers, 
zand (6) year, in that order. References to books should include (1) 
author(s), (2) chapter title (if any), (3) editor (if any), (4) tite of 
book, (5) city of publication, (6) publisher, and (7) year. Folume and 
edition numbers, specific pages, and name of translator sheuld be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
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text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
criginally done in English units. 

Mlustrations.-Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should: be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARcHivEs will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be horne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. nee 

Legends.— Legends should be typed double-spaced, beginning on | 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent-must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.—Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher’s permission to reprint should be 
submitted to the Arcuives after the manuscript has been formally 
accepted. 

Statistical Review.-Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 em (8! x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 

second sheet and repeat all heads and stubs. Each table must have 
a title. 
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MURO 


© GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.55% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4% ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 
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Accommadative esotropia may prevent 
achild fom developing the skills necessary 
for competitive sports. Lack of binocular 
single vsion may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 
Phospholine Iodide 
(echothiophate iodide) may be 
able te change the lineup. 


Diagnosis...To n2alp determine if there 

iS an accommodative basis for the eso- 
tropia, cne drop of PHOSPHOLINE IODIDE 
0.125% may be inst lled daily in each eye, 


-prior to retiring, fortwo or three weeks. 


Treatment... |f there is a significant 
accommodative factor present, the con- 
tinued use of PHCSPHOLINE IODIDE 
alone isoften sufficient for treatment, as 
long asthe drug is well tolerated. 
PHOSFHOLINE IODIDE acts by altering 
the accemmodative convergence/accom- 
modaticn relationship in a favorable way, 
so that near vision is obtained with less 
accommadative efort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual caviation. 





spholine 


ide 


~- (ECHOTHIOPHATE 


IODIDE FOR OPHTHALMIC 

SOLLTION) © 

in the diagnosis and 

treatment of accom- 
mocative esotropia 





BRIEF SUMMARY 
(For full prescribing information, see package sircuiar} 


PHOSPHCLINE IODIDE? i 
(ECHOTHIOPHATE IODIDE FOR OPHTHALNIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholimesterase inhibitor for 
topical use. 

indications: Glaucoma — Chronic opan-angleglaseoma, Subacute 
or chronic angle-closure glaucoma atter widecomy or where surgery 
is refused or contraindicated. Certain non-uveiic sscondary types of 
glaucoma, aspecially glaucoma following catasactSurgery. 

Accommodative esotropia —Concemitant esotrapias with a signif- 
icant accommodative component. 

Contraindieations: 1. Active uveal inflammatior. 

2. Most cases of angie-closure glaucoma, due tethe possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ing¢recients. 

Warnings: ©. Use in Pregnancy: Safe use of antchrainesterase medica- 
tions during pregnancy has no! been established. mer has the absence 
of adverse effects on the fetus or on the respiragonct the neonate. 

2. Succinyicholine should be admifistered only wth great caution #.. 
at ali, prior to or during general-anesthesia to patieris receiving anti $ 
cholinesterase medication because of possible resmratory or cardio ~ 
vascular collapse. 

3. Caution shouid be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are atthesame time under 
going treatment with systemic antichclinesterase medications for: 
myasthenia gravis. because of possible adverse accitive effects. : ‘ 
Precautions: 1. Gonioscopy is recommended pior tt initiation of therapy. 

2. Where ‘there is a quiescent uveitis or a histery-ef this condition, eee 
anticholinesterase therapy should be avoided cr used cautiously be- 
Cause of the intense and persistent miosis and siliary muscle contrac- 
tion that may occur. ` ; 

3. While systemic effects are intregquent, procer sse of the drug re- 
quires digital compression of the nasciacrimal éue:sfor a minute or two” 
following instillation to minimize drainage ito tae rasal chamber with 
its extensive absorption area. The hands shouldbe washed immediately 
following instillation. 

4. Temporary discontinuance of medicaron & necessary if salivation, 
urinary incontinence., diarrhea, profuse sweating, muscle weakness 
respiratory difficulties, or cardiac irregularities occur 

5. Patients receiving PHOSPHOLINE IODIDE whe are exposed ta 
carbamate or organophosphate type insecticides end pesticides (pro- 
fessional gardeners, farmers, workersin pantsmerufacturing or 
formulating such products, etc.) should be wacned of the additive 
systemic effects possible from absorption of the pesacide through the 
respiratory tract or skin. During periocs of sxpcsure3o such pesticides, 
the wearing of respiratory masks, and frequentwveshing and clothing 
changes may be advisable. 

6. Antichclinesterase drugs snould be used with extreme caution, # at 
all, in patients with marked vagatonia, Dronchiai a a, spastic gás- 
trointestinal-disturbances, peptic ulcer pronounced Oradycardia and 
hypotension, recent myocardial infarction, epilepsy. parkinsonism, and 
other disorders that may respond adversely to waqetonic effects. 

7. Anticholinesterase drugs should- be emplowecinrior to ophthalmic 
surgery only as a considered risk bec@use of the pessible occurrence 
of hyphema, 

8. PHOSPHOLINE IODIDE should be used vith great caution, if at 
all, where there is a prior history of retinal detacament. 

Adverse Reactions: 1. Although the relationship, # any, of retinal de- 
tachment tothe administration of PHCSPHOLINE ODIDE has not 
been established, retinal detachment kas been -eperted in a few cases 
during the use of PHOSPHOLINE IODIDE jn acult satients without a 
previous history of this disorder. . 

2. Stinging, burning, lacrimation, lid musele bwiterung, conjunctival 
and ciliary redness, browache, :nduced myopie wit visual blurring 
may occur. 

3. Activation of latent iritis or uveitis may occu. 

4. Iris cysts may form. and if treatment is continued, may enlarge 
and obscure vision. This occurrence is mere frequent in children, The 
cysts usually shrink upon discontinuance o! the mecication, reduction 
in strength of the drops or frequency of instillatien. @arely. they may 
rupture or break free into the aqueous. Regularexeminations are ad- 
visable when the drug is being prescribed for the treatment of 
accommodative esotropia. 

5. Prolonged use may cause sonjunctivet thickeriing, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients wader antéholinesterase 
therapy have been reported: routine exarnmmaticns ghouid accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated byeprescribing a 
sympathomimetic mydriatic such as phenyleptring. 

Overdosage: Antidotes are atrapine, 2 mg parenteseily; PROTOPAM® 
CHLORIDE {pralidoxime chloride), 25mg per kg intravenously; 
artificial respiration should be given if necessary, 

How Supplied: Four potencies are aveilatie. 1&me¢ package for dis- 
pensing 0.03% solution: 3.0 mg package tor 0.C6%5lution, 6.25 mg 
package for0.125% solution; 12.5 mg package tr t25% solution. Also 
contains potassium acetate (sodium hydroxide or azetic acid may have 
been incorporated to adjust pH during manufacturing), chiorobutanel 
(chloral derivative). mannitol, boric acid anc exeicested shdium. 
phosphate. 


essa, | The Ophthalmos Division ` 
<@| AYERST LABORATORIES. 
vm |. New York, N.Y. 10017 










Our System 


Goes Farther - By 
Removing Vitreous 




















Girard Ultrasonic 

Fragmentor 

and Spartas 
ASAP II 


Intraocular 
Aspirator 





> 
Laan 
ut MENTOS 4 


Sparta’s new 
Phacofragmentation 
System fragments 
cataractous material, 
emulsifies vitreous 
and removes debris at 
the press of a single foot 
pedal. Here is a system with full 
monitoring devices and control features 
that is both portable and reasonably priced. 


For more information on our system and for a listing of our 
scheduled regional workshops in phacofragmentation and vitrectomy 
by ultrasound’, please write us or call our toll free number, 800-631-1152. 


*Ref: Louis J. Girard, M.D. and Rowland S. Hawkins. M.D., “Cataract Extraction by Ultrasonic Aspiration Vitrectomy by Ultrasonic Aspiration.” Transactions of 
the American Academy of Ophthalmology and Otolaryngology, Jan --eb., 1974 


SPARTA INSTRUMENT CORPORATION 


305 FAIRFIELD AVENUE / FAIRFIELD, NEW JERSEY 07006 / TELEPHONE (201) 575-1344 










(INTRAOCULAR SURGERY 
USING ULTRASONIC FRAGMENTATION (USF) 


EOQUSTON | Twelve Oaks Professional Building 

Emphasis and Objectives: Advanced course in Ophthalmic Microsurgery, — 
includes Ultrasonic Fragmentation (USF) of | 
cataracts, vitreous, iris and associated prope u e l 
Intraocular Lens Implantation. ; 







: Course Director: Louis J. Girard, M.D., F.A.C.S. 
Dates: July 21,22,23 . — 
commodations: Contact Louis J. Girard, M.D. (713) 965-0700 | 
ae CRLANDO Disney World 


Emphasis and Objectives: Develop the basic skills necessary to perform 
cataract extractions and anterior vitrectomy, 
using Ultrasonic Fragmentation (USF). 


Course Director: Frank Pollack, M.D. 

Dates: May 26-27 
l Accommodations: Contemporary Resort Hotel- 
- MARYLAND Mercy Hospital, Baltimore 


Emphasis and Objectives: Develop the basic skills necessary to perZorm 
cataract extractions and anterior vitrectomy, 
using Ultrasonic Fragmentation (USF). 

Course Directors: Leeds E. Katzen, M.D.; Jay N. Parran, M.D.; 


David L. Schwartzfarb, M.D. 
~ Dates: April 23-24 
Accommodations: Baltimore Hilton 


PROGRAM 


Developing micro-surgical skills, using 
Ultrasonic Fragmentation (USF) and . 
operating microscopes. Emphasis will be 
on laboratory sessions, accompanied by 
faculty lectures and films. 


SEMINAR FEE: $650 
(Hotel reservations not included) 


+ Ophthalmic Surgery Seminars 


155 Clinton Road (P.O. Box 565), Caldwell, New Jersey 07006 sss 
PHONES! ‘Toll Free R) 631-1152 In New Jersey call ee ee -aer — = 











ERA 


Service to 
Medicine 


Program: 17 


PROFESSIONAL 
REPRESENTATIVE 
OF THE MONTH: 


Keith Walker 
GRESHAM, OREGON 


A degree in microbiology from the 


University of Washington estab- 
lished Keith Walker's interest in 
medicine, and became the corner- 
stone of a 20-year career of 
service to the medical profession. 
Keith's first pharmaceutical job was 
with E. S. Miller Laboratories, a 
respected, Los Angeles-based 
regional firm. The company later 
merged to become part of the 
ophthalmology specialty house of 
Smith Miller and Patch. 

Born in Yakima, Washington, 
just east of the Cascade Mountains, 
Keith has always lived and worked 
within a short distance of home. 
However, his territory currently 
ranges from a point about one hun- 
dred miles south of Portland, 
Oregon, to the Canadian border. 
At regular intervals, Keith also flies 
to Boise, Idaho to call on physi- 
cians there. The challenge and 
commitments of his job keep him 
traveling about half the time, Keith 
notes, which has stimulated quite a 
bit of self-sufficiency on the part 
of his son Tom, and daughter Juli. 
Both Keith’s wife Margaret and 
Juli are accomplished pianists; 
Margaret is active in the Gresham 
Auxiliary of the Portland Symphony, 
while Juli studies piano with the 
wife of one of the doctors Keith 
calls on. 


SMP 
Smith Miller & Patch 


Meg ok (2s A 





‘ff You have 
to provide 
genuine 
service. 


“I enjoy a leve of rapport that has 
taken me years to build up,” says 
Keith Walker tFis month’s SMP Rep- 
resentative of Fe Month, “and this 
confidence leve may be my most im- 
portant asset” t's a great source of 
satisfaction to Walker that many of the 
250 physicians ne serves call on him 
from time to time for information about 
ophthalmic drucs. “And, not just our 
drugs,” he adds ‘‘They ask me about 
drugs they know we don’t even make. 
Thai tells me they give me eredit for 
keeping up to cate on developments 
in the ophthalmdogy field.” 


“In this specialty 
Ithink we transcend 
the traditienal 
physician-detail man 

_relationsh p.” 


The quality of the relationshios Walker 
has built is vitally important tovhim, and 
helps to exp air the satisfaction he 
finds in his work. “I've long since 
reached the poirt where doctors and 
their office peope know me well,” he 
says. “I think the outstanding cooper- 
ation and attenton | get results from 
having demorstrated that | understand 
and respect the pressures on a doc- 
tor’s time.” 





“In all the years he’s 
been calling on me, 
he’s never exaggerated 
the virtues of 
his products.” 


“That remark from a doctor to my re- 
gional manager is a compliment | 
value very much,” Walker says. But ne 
recognizes that credibility is only one 
ingredient of the successful physician 
representative relationship. “You hav 
to provide genuine service,” Walke 
says. “And where possible, to antici 
pate the needs of the physicians yo 
call on. | think with the ‘Systems’ pr 
gram we've done just that. The busi 
ness side of practice has been over- 
looked for a long time. Medical Eco- 
nomics, of course, concentrates en- 
tirely in this area, so | think we've 
brought the best possible source of in 
formation to the doctor who has an es- 
tablished practice.” To Walker’s way 
of thinking, the response he’s had 
from physicians confirms the value of 
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the program. ‘‘Enthusiasm for the 
‘Systems’ program has built gradually 
and steadily over the past year,” he 
says. 

“When | have a request for the 
teaching films we offer, we sometimes 
make it a combined business-socia 
evening at one of the physicians 
homes. That way it isnt just a solid 
work night.” 

“As far as the Ophstart Program 
is concerned, the residents and in- 
terns I’ve talked to find that it fills a 
great need. They're well aware of the 
gap that exists between what they 
learned in medical school and the 
harsh realities of setting up a prac- 
tice.” 

For detailed information about 
the SMP Systems for Managing Your 
Practice Program, diagnostic aids, or 
the SMP Memorial Film Library, see 
your Smith Miller & Patch representa- 
tive, or write on your letterhead to Pro- 
fessional Services Department, Smith 
Miller & Patch Division of Cooper Lab- 
oratories (P.R.), Inc., San German, 
Puerto Rico 00753. 











«6 significantly 
superior in 
angiogram quality, 
53-minute phase 
angiogram, and 


paired comparison: 





Justice, Jr., J., Paton D., Beyrer, C., and 
Seddon, G.: A Clinical Comparison of 
Intravenous Sodium Fluorescein 10% and 25% 
data on file, Smith Miller & Patch, 

Division Cooper Laboratories (P.R.), Inc. 


FUNDUSCEIN 25% 


Bescripticn: 

Each 3 nl ampule contains: 

F:uoressein Sodium ............. 25% 
in sterile water for injection. 


Actions: Provides a yellowish-green fluo- 
rescence which appears readily in the 
extracellular fluid and gains access only to 
wable cells. This fluorescence distin- 
guises the area under observation from 
adjacert areas. 





Indications: Diagnostic aid in ophthalmic 
angiography including examination of the 
fundus, Evaluation of the iris vasculature. 
Distinction between viable and non-viable 
tissue, Observation of the aqueous flow. 
Differential diagnosis of malignant and 
non-malignant tumors. Determination of 
circulation time and circulation adequacy. 


Contraindications: Hypersensitivity to 
sodium fluorescein. 


Precautions: Caution is to be exercised in 














Ww! From Smith Miller & Patch: 





e Amore compact bolus of contrast material 
e Effective fluorescence in choroidal and retinal vessels 
e Enhanced contrast during visualization and angiography 


e Nosignificant difference in the incidence and severity 
of adverse reactions between the 10% and 25% solutions 


patients with a history of hypersensitivity, 
allergies, or asthma. 


Adverse Reactions: Cardiac arrest, basilar 
< artery ischemia, severe shock and throm- 
bophiebit's at the injection site have 
occurred. Transient nausea.ard occasional 
vomiting have been reported in sensitive 
patients, Syncope, pyrexia, transient 
dyspnea, urticaria, pruritis, angioneurotic 
edema; hypotension, headache and slight 
dizziness may occur in an occasional 


patient. A strong taste may develop 
following high dosage. 


Side Effects: Temporary yellowish skin 
discoloration. Urine attains a bright yellow 
color. Discoloration cf the skin fades in 
6-12 hours, urine flucrescence in 24-36 
hours. 


Dosage and Administration: 
Funduscein®-25 

Adults: 3 mi (750 mg: injected rapidly in 
the antecubital vein. 


Children: 0.02 m (5 mg) or each pound of 
body weight injected rapidly in the ante- 
cubital vein. Flucrescence of the retinal 
vessels should cecur within 12-30 seconds. 

in case ofemergency: intravenous 
epinephrine #:1C00 should be available at 
the time of drug administration. An anti- 
histamine sheulc be avaiable. 


How Supplied: fvailabilein Boxes of 10x3 
mi ampules Funcuscein-25. 





SYMPOSIUM 
on 
OPHTHALMIC MICROSURGERY 


Section |, May 11-13, 1977 
Section Il, May 16-18, 1977 


Eye and Ear Hospital 
of 
Pittsburgh, Pennsylvania 


_.. The Staff of the Department of Ophthalmol- 
ogy of Eye and Ear Hospital of Pittsburgh, 
‘University of Pittsburgh Health Center, will 
| present two practical ophthalmic microsurgery 
“courses Each section is IDENTICAL in 
-| content and limited to 20 registrants... . All 
¿registrants will receive close supervision while 
: performing all of the common techniques... A 
surgical microscope will be available for each 
| registrant during the lectures and demonstra- 

tions. .. . Registration fee: $400. 

Further information: 

Jay G. Linn, Jr., M.D. 

c/o Eye and Ear Hospital 
of Pittsburgh 
230 Lothrop Street 


‘Flow Control 


for intraocular irrigation. 


For the surgeon who wants control over the 
flow of intraocular irrigation—without de- 
pending on an assistant—Keeler/Diversa- 
Pittsburgh, PA 15213 tronics introduces the Nevyas Flow Control. 
An Equal Opportunity / Affirmative Action A completely mechanical device, the Flow 
Employer Contro! governs the rate of flow of intra- 
ocular irrigation according to the amount of 
pressure applied to the foot pedal (when 
there’s no pressure, there’s no flow). It’s that 
simple. Since the device is mechanically 
operated, there is no possibility of electrical 
hazard ... and the sturdy construction guar- 
antees its durability. 





b> Sell-correcaing needle} 
b. hinds postos, dapth 3 
y 


É 


iene eae Your Nevyas Flow Control will be a valuable 
geri aid in the following procedures: 


* Congenital cataract surgery « Phaco-frag- 
mentation * Wash-out hyphema « Mainte- 
nance of anterior chamber in capsulotomy « 
Vitreous procedures. 


6 
PERMA TWEEZ* ELECT 


This permanent hair remover features the only paterted seif- 


correcting needle in existence. Battery operated instrument 
Sterilizes itself when current flows, No-puncture safety feature 
also helps prevent infection. Simple encugh to be used by laymen 
(for cosmetic purposes only). 


The Nevyas Flow Control. Contact any of 
our Offices to find out how to get one... and 
step on it. 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.45 


© Invoice after 30 days 
O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. AO-84 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


(Keeler 


DR. ..with the future in sight 


STREET 436 Parkway, Lawrence Park industrial Park, Broomall, Pa. 19008 (215) 353-4350 





‘atten erence 
e/s ZIP. 


31211 Floweridge Drive, Palos Verdes Peninsula, California 90274 (243) 377-0708 
397 Carriage Drive, NE Atlanta, Georgia 30328 (404) 255-8326 





JC 


glaucoma 


pati 


the 


ents take 


ir drops... 


Left halfcf bottle 
represents a theoretical 
period of approximately 
three wees’ use. 








Right half of bottle 
represents a new, 
unused bottle. 


One method of checking the 
degree of patient compztiance, as 
advocated by Dr. David Worthen, 
Editor of Oph-helmoloay Digest, 
is to have the pharmacist use an 
adhesive-backed instruction label 
without applying the bread band 
of cellophane tape he might 
normally use. The physician asks 
the patient to bring back the bottle 
on his next office visit. Tre condition 
of the label and the surrounding 
areas will then be an indication 

as to the amount of use of the 
pilocarpine bottle. 


Le Be e d ® 
pilocarpine that can increase 
patient compliance 


...aind that is more convenient than drops 


Patients are more likely to follow a prescripiion regimen 
when it does not interfere too much with their lifestyles. 
The Ocusert® (pilocarpine) OcularTherapeutic System, 
which provides seven days’ medication in é single unit, 
is therefore more likely to be used than pilacarpine 
drops, which must be instilled up to four tinaes a day, 
seven days a week. 





And na.. IFS usuil--hle 
in a new one-month free 


trial program 


Patient literature: 


simplified placement and 
removal instructions, 
instruction booklet, 
glaucoma booklet, 
invitation 





Physician information: 


procedure sheet, 
clinicians handbook 





Patient samples 





Specially trained 
Alza Representative 
instructing patient 





This is a program that can work for you and for your 
patients. 

It has been well receivec by manyphysicians who 
have tested it in their own prectices. 

Many patients have successfully completed the trial 
program and have gone on to choose the Ocusert® 
(pilocarpine) OcularTherapeutic System method of 
treating their glaucoma, instead of pilocarpine drops. 

The program requires very little effort on your part: 
you just choose the patients vou feel would be appropriate 
candidates for the program end mail them the cards 
(supplied by Alza) inviting them to a seminar. 

Your Alza Representative, who hes just undergone a 
specialized training course in Ocusert* System patient 
instruction, will do the rest, under yoursupervision, of 
course. He will tailor the program to your own specific 
needs and requirements. 

With this program, patients are better able to evaluate 
for themselves, through actual use, the benefits of the 
Ocusert® System and to determine whether the cost of 
the System is justified in terms of their awn lifestyles. 

And you will be better able to evaluate the patient's 
progress in lowering his elevated IOP without any cost to 
him for the first month. 

To learn the details about this procram, and to 
receive all the elements pictured to the eft, simply fill out 
and mail the coupon. 

Alza and your Alza Representative will do practically 
all the rest. 





Alza Pharmaceuticals, Dept. 375, 3170 Porter Drive, 
Palo Alto, Califomia 94304 


Please send me the Ocusert® (pilocarpine) Ocular Therapeutic 
System free one-month trial program kit. 


Physician signature ——~~~ = 





Name _ E = 





Address- 





City_ — State — Zip 








BRIEF SUMMARY 


® 
Ocusert System... es ar Hee 


(pilocarpine) (pilocarpine) 
Ocular Therapeutic System Ocular Therapeutic System 


e 
The more convenien a Tees 
INDICATIONS AND USAGE 


OCUSERT pilocarpine system is indicated for control of ele- 


e vated intraocular pressure in pilocarpine responsive patients. 
Clinical studies have demonstrated OCUSERT system efficacy 
in certain glaucomatous patients. 


The patient should be instructed on the use of the OCUSERT 


system and should read the package insert instructions for use. 
The patient should demonstrate to the ophthalmologist his 
ability to place, adjust and remove the units. 

apy: OCUSERT systems have been used 


Concurrent Thi 





e concomitantly with various ophthalmic medications. The 
release rate of pilocarpine from the OCUSERT system is not 
influenced by carbonic anhydrase inhibitors, epinephrine 
ophthalmic solutions, fluorescein, or anesthetic, antibiotic or 

anti-inflammatory steroid ophthalmic solutions. Systemic 
e e reactions consistent with an increased rate of absorption from 
the eye of an autonomic drug, such as epinephrine, have been 
observed. The occurrence of mild bulbar conjunctival edema 
which is frequently present with epinephrine ophthalmic solu- 


tions is not influenced by the OCUSERT pilocarpine system. 


CONTRAINDICATIONS 

OCUSERT pilocarpine system is contraindicated where pupil- 
lary constriction is undesirable, such as for glaucomas 
associated with acute inflammatory disease of the anterior 
segment of the eye, and glaucomas occurring or persisting 
The Ocusert System may be after extracapsular cataract extraction where posterior 
conveniently placed.in the lower synechiae may occur 

cul-de-sac... WARNINGS 

Patients with acute infectious conjunctivitis or keratitis should 
be given special consideration and evaluation prior to the use 
of the OCUSERT pilocarpine system 

Damaged or deformed systems should not be placed or 
retained in the eye. Systems believed to be associated with an 
unexpected increase in crug action should be removed and 
replaced with a new system. 





PRECAUTIONS 

OCUSERT pilocarpine system safety in retinal detachment 
patients and in patients with filtration blebs has not yet been 
established. Although ophthalmic solutions have been used 
effectively in junction with the OCUSERT system, systemic 
reactions consistent with an increased rate of absorption from 
the eye of an autonomic drug, such as epinephrine, have been 
observed. In rare instances, reactions of this type can be severe. 
aoe or placed in the upper Tne conjunctival erythema and edema associated with epineph- 


$ x rine ophthalmic solutions are not substantially altered by 
cul-de-sac, whichever your concomitant OCUSERT pilocarpine system therapy. The use of 





patient prefers. Either method of pilocarpine drops should be considered when intense miosis is 
placement encourages patient desired in certain ocular conditions. 
compliance. ADVERSE REACTIONS 


Ciliary spasm is encountered with pilocarpine usage but is not 

a contraindication to continued therapy unless the induced 

myopia is debilitating to the patient. Irritation from pilocarpine 

has been infrequently encountered and may require cessation 

of therapy depending on the judgement of the physician. True 

allergic react re uncommon but require discontinuation 

of therapy should they occur. 

Although withd al of the peripheral iris from the anterior 

chamber ang s may reduce the tendency for narrow 

angle closure, r occasionally precipitate angle 

closure by i e resistance to aqueous flow from 

posterior toa hamber. Miotic agents may also cause 
thus care should xercised with all 

ially in young myopic patients 

e signs of conjunctival irritation, 

ma with or without a slight increase in 

en trey first use OCUSERT pilocarpine 

ns tend to lessen or disappear after the 

yy. In rare instances a sudden increase in 

been reported during system use. 
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HOW SUPPLIED 
OCUSERT Pilo-20 or Pilo-40 systems are available in packages 
containing eight individual sterile systems 





STORAGE AND HANDLING 


® 
Store under refrigeration (36°-46° F) 
CAUTION 
Federal law prohibits dispensing without prescription. 


pilocarpine alza 


pharmaceuticals i 


Ocular Therapeutic System pe a 











Our Wet-Field"Coagulator keeps a versatile 
family of precision forceps—a growing family: 
Straight and curved iris forceps; Adson forceps 
for ephthalmic plastic surgery; coaptation for- 
ceps for sutureless closing of the conjunctiva; 
andthe intraocular probe for retinal bleeders. 
All offer benefits in precision, speed, and mini- 
mum trauma to adjacent tissue. 


The-coaptation forceps, for example, have 
dramatically speeded the closure of the fornix 
or mbus base flap after a cataract procedure: 
One group reports completing the procedure 
routinely in 20 to 80 seconds by “spot welding” 
the tissue. Less patient discomfort was noted 
during healing, and final healing was considered 
equivalent to suturing. & Froe Bowimnatvavion RE 
WetField coaptation forceps have highly | 
polished tips to resist accumulation of coagu- | 
lated material. In fact, the wet field enhances | 
their basically low-temperature, low voltage | 
operation. | 
We'd be pleased to demonstrate the Wet- | 
Field Coagulator system and answer any | 
questions about their recent use in eye work. | Mlephone 
| 
| 
| 





C Call me to arrange a demonstration of the 
Wet-Field Coagulator and its forceps. 





Name 





Address 








Simply send us the coupon. Or call toll free: 
800-225-0460. Mentor Division of Codman, 
Randolph, Mass. 02368. 


ole iman @ Shurtleff, ing. E PO Oe ae E A i) Sea ee a Se J 


Fademark 


| 
| 
| 
| 
| 
| 
Zip | 
| 
| 
| 
| 
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TOPCON Presents... 

















An Outstanding New Surgical 
Microscope System For The 

Hospital Operating Room, 

Offering Many Significant Advantages: 


Motorized zoom magnification and 
motorized focusing. Standard foot 
switch allows continuous zoom magni- 
fication from 4x to 23x. Topcon’s 
superior optical design provides greater 
deoth of field, even at high magnifica- 
tions. Foot switch also controls motor- 
ized coarse focus (height of floor stand) 
and Tine foctis adjustment of optical head. 


Scempact eyepiece to site distance. 
Distance from eyepiece to site allows 
surgeon te work ina comfortable, 
~elaxed position for extended periods 
of time. 


Many important standard features. 
Brilliant, direct coaxial Hlumination; 
oblique light source for choice of homo- 
geneous or slit illumination; sterilizable 
controls; i-clined main binocular; 
175mm objective lens; built-in filtration; 
10x eyepiecss. 


A wide choice of modular components. 


The optical head is designed to 

accept any of the following optional 
attachmen:zs: straight main binocular; 
coaxial assistant’s binocular; fixed 4x 
assistant's binocular with independent 
light path; zoom assistant's binocular; 
interchangeable 20x eyepieces; inter- 
changeable objective lenses: monocular 
observation tube; video: camera, 35mm 
stil camera, or other visual documenta- 
thon device 


Plus an optional XY translator. 
This accessory allows the microscope 


to be guided freely on a herizontal XY) 
plane in-any direction for maximurr 
flexibility of positioning. 

The Topcon Operation Microscopes 
available in two different-mocels, the 
OMS-80 and the OMS- 100. 

Both instruments offer a similar: main 
microscope system (optical head) but 
different floor stands. 


Topcon OMS-80 


The moderately-priced OMS-80 isfully- 
equipped to handle most practical O.R. 
applications. Its floor stand features 
stable, solid construction, positive 
motorized elevation with foot switch 
control, and locking casters for easy 
mobility. 


Topcon OMS-100 


The sophisticated OMS-100 offers the 
following added benefits: heavier casting 
for greater stability under heavy acces- 
sory load conditions; centralized controls 
grouped conveniently at eye level: ; 
motorized automatic centering of aptical 
head on foot switch; power. supply for. 
35mm camera attachment built inro 
base; greater lateral swing clearanne 
for easy positioning arourd O.R. table 


For more information on the Topcon 
operation microscopes, pease contact 
your Topcon distributor, or write tus. 





TO 


A New World of Precision Optics 


ON 





Topcon Instrument Corporation of America, 9 Keystone Place, Paramus, NJ. 07652: : 


with BLEPH -10 


(sodium sulfacetamide) 


the fastest 
growing sulfa 


drop on the 
market. 


(Walaa 


superficial eye infections. 


ENS uin, 


Uad 
S 


Bleph-10 (sodium sulfaceta- 
mide) is effective in conjunc- 
tivitis, corneal ulcer, bleph- 
aritis and other superficial 
ocular infections triggered 
by susceptible organisms. 


Bleph-10 ae a bacterio- 
static effect against a wide 
range of genie positive and 
gram-negative bacteria. And 
it does so with a 10% formu- 
lation that provides a com- 
bination of therapeutic effec- 








soothing comfort of the Liqui- 
film” (polyvinyl alcohol) ve- 
hicle. And the Liquifilm in 
Bleph-10 also resists washout 
and protects against corneal 
drying...more so than is pos- 
sible with an aqueous vehicle. 


For these reasons, more and 
more of your colleagues are 
moving to Bleph-10. Specify 
Bleph-10 on your next sulfa 
prescription. It works. 


tiveness and the cooling, 
BLEPH-10 (sodium sulfacetamide) ophthalmic solution. Sodium sulfacetamide...10.0%. Liquifilm (polyvinyl alcohol)...L4%. Contra- 
indications: Hypersensitivity to sulfonamide preparations. Precautions: This solution is incompatible with silver preparations. 
Nonsusceptible organisms, including fungi, may prolifera’e with the use of this preparation. Sulfonamides are inactivated by the 


aminobenzoic acid present in purulent exudates. 


© Allergan Pharmaceuticals 1976 


A JI IERGAN Irvine, California/ Pointe Claire, P.Q., Canada 


© 





-PRI SBYTERIAN HOSPITA OF ACIFIC MEDICAL. CE ITER © 
ANNUAL POSTGRADUATE CONFERENCE > 
June 16,17, 18, 1977. : 
(Immediately Prior to AMA Meeting) 
Golden Gateway Holiday Inn (Free Parking) 


HIGHLIGHTS OF 
= MODERN 
JPHTHALMOLOGY 


~ Cataract surgery: new methods, including phacoemulsification. and intraccular 
lenses ; 





Diagnosis and treatment of macular disease - 
Glaucoma: new methods in diagnosis and treatment 


Advances in the treatment of ocular infection 





- Up-to-date information on fluorescein, retinal and vitreous surgery, and E 
tice 


New and rediscovered techniques in strabismus 
Modern treatment of corneal disease 


New instruments 








SACULTY 

Sibert W. Claasby, M.D., Chairman Nancy M. Newman, M.D. 

‘Jerome W. Bettman, M.D. John L. Norris. M.D. 

John C. Cavencer, M.D. William H. Spencer, MD. 

3yron H. Deimerest, M.D. Bruce E. Spivey, M.D. 

wri ad E. Fun = M.D Robert L. Stamper, MD. 
Nilliam C. Ms) David W. Vastine, M.D. . 

~tenry S. Metz. M.D. Robert G. Webster, Jr. M.D. 





> Category A credit for the American Medical Association Physician Recognition Award ane-the 
California Medical Association Physician Certification Program in Continuing Mecicel Education. 
(16 hours credit) 


“EGISTRATION : : 

[Highlights af Modern Ophthalmology (fee $185.00) 

Z} Residents an- Fellows (fee $75.00) 
= June 16-18, 1977 


-> Name- - Se 




















— M.D. 
Name 
2 : (As you wish it on your badge) | 
Address — : i 
: Number Street l 
Tiy State Zip Cede 


Thetk made payable to PACIFI C MEDICAL CENTER should accompany this application. to: 
Continuing Education © 
Pacific Medical Center 
P.O. Box 7999 : 

San Francisco, CA 94120 











In the management of the dry eye 
and idiopathic ocular discomfort... 


The clinician can prescribe conventional wet- 
ting agents or Adsorbotear™, a tear substi- 
tute containing an effective ocular wetting 
agent. Only Adsorbotear, because of its unique 
ophthalmic vehicle -Adsorbobase™* — can 
meet the following criteria: 


@ Lower the surface tension of water 
and the tension at the water-lipid 
interface. 

@ Adsorb on the hydrophobic corneal 
epithelium converting it into a hydro- 
philic surface. 

@ Facilitate optimal corneal wetting and 
uniform tear dispersion. 


ADMINISTRATION: One or two 
drops in the eye(s) three times 
a day or as needed 


SUPPLIED: 15 cc. sterile drop- 
per vials 


Literature and clinical samples 
t P lable on r t 
@ Provide prolonged duration of relief Sate on ee 


—up to 4 hours or longer-in the treat- 
ment of dry eyes due to mucus or 
aqueous tear deficiencies. 


sessu ADSORBOTEAR™ 
TEAR SUBSTITUTE 


BURTON, PARSONS & CO., INC. 
OPHTHALMIC PRODUCTS DIVISION, Central Industrial Park, Washington, D.C. 20027 
Montreal, P.Q., Canada, Munich, Germany 





æ Patent Pending 
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Anywhere you are. 


From slit lamps to trial 
frames, Marco supplies the 
needs of the nation s optical 
profession. 

Keratometers, perimeters, 
lensmeters, trial sets, what- 
ever you require, chances are 
Marco has the product—and 
a representative nearby 
waiting to help you. 

The result: Quick delivery, 
plus fast and dependable 
service whenever you 
need it. 

Next time you think of 
equipment, think of Marco, 
the people who are thinking 


m 





MARCO 
Where Seeing Le Believing 





of you. For a free folder 
describing Marco's complete 
product line and the name of 
the Meérco representative 
nearest you, just drop us 

a line. 


Quick 
delivery, plus 
fast and 
dependable 
service whenever 
you need it. 
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Because...I’m Unique... 


m | am so safe and easy to use your assistant can use me to perform objective tonometry 
with less than 15 minutes’ instruction. 


æ My unique floating sensor continucusly measures and records accurate intraocular 
pressure and ocular pulse amplitude with patients in any position. 


m | have been thoroughly tested clinically andican be checked for correct calibration with 
my unique verifier. 


Let me prove it to you. Ask for a demonstzation. 


DIGiLAB INC 


237 Putnam Avenue, Cambridge, Massachusetts 02139 
SUBSIDIARY OF BLOCK ENGINEERING. INC 


O Please arrange for a demonstration of Dicilab’s Tonometer 
Name 
Address 


City 





Treated and untreated comlar congestion translated from infrared photography 
via density slicing with T® scanning camera followed by computer color coding 


Cool it and get the red out. 





BARNES-HIND PHARMACEUTICALS INTRODUCES 


D 








e sf Pe a unique ne 
DICHES: delivers mo e delivers mo 
Degest 2 doesnt just “get the red 
out? it also reduces the heat thats 





Unique anti-inflammatc 
formulation 


Degest 2 is formulated with 
antipyrine for its analgesic, an 
pyretic and anti-inflammatory 
properties? It is the only 
ocular decongestant to combin 
antipyrine with naphazoline, 
a decongestant noted for botk 
speed and persistence. 


caused by burning, scratchy 
paintul irritation. And Degest 2 
goes to work faster—and lasts 
longer—than other decongestant 
formulations! 


Relief is faster and lasts 
longer. 


The Degest 2 formulation wit 
naphazoline was tested in rabk 
eyes in a double blind com- 
parison against three leading 
ocular decongestants that use 
ephedrine, phenylephrine 

HC1 and tetrahydrozoline, 
respectively, as vasocon- 
strictors. In the study, Degest ' 
proved conclusively to be 
superior to the other ocular 
decongestants i in both rapidity 
of onset and in duration of relie 
Unlike slow-acting ephedrine, 
Degest 2 brings rapid relief 
to red irritated tissues. 





Ce : — | 


Relative level of irritation-generated Same eye as shown at top lett photo- Same eye as shown at top left Naphazoline otters prolonged 
heat emissions from congested graphed before treatment on infrared photographed before treatment on 

and inflamed eye is indicated from low __ film. Yellow-orange areas incicate Kodachrome film. Engorgement of reduction of local SW elling and 
to high, by white, black, dark blue, sources of irritation-generated heat blood vessels is highly visible 


bright blue, dark red and bright red. To congestion. 
show this, eye is first photographed 

with infrared film to capture thermal After instillation of Degest 2. y 
infrared radiations emitted from orange areas are reduced in si 
inflamed blood vessels of sclera intensity indicating a reductian i 
Infrared photo is then placed under TV 

scanning camera to determine photo- 

genic density of each portion (density 

slicing). Computer converts scanner’s 

electrical signal to portray each slice 

of photographic density in color (color 

coding 





After instillation of Degest 2, decon- 
gestant action of nephazoline has 
cleared sclera of unsightly hyperemia 





After instillation of Degest® 2, there 
1S noticeable reduction in the heat 
associated with irritation as indicated 
by changes in color coding that 
portrays density levels 


cular decongestant solution that 
omiort faster —longer. 


Soothing and lubricating 
vehicle 


New Degest 2 is formulated in 
an isotonic and buffered ¥ehicle 
of soothing and lubricating 
polyvinylpyrrolidone (PVP) that 
helps prevent corneal drying 
and also helps prolong drug 
contact time. 
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HE -‘Degest 2 (Naphazoline Antipyrine) 
GE «Deconesstant X (Ephedrine) 


Relieves ocular congestion 
from many causes 


Degest 2 is unsurpassed in 
providing relief of ocular 
congestion brought on by many 
of the most frequently-oceurring 
causes, e.g.: 











smog E Decongestant Y (Phenylephrine HC1 Antipyrine 
PP Decongestant Z (Tetrahydrozoline) 

smoke 

swimming 


1. Technical information on file at Barnes-Hind Laboratories 

2. Smissman E: Adrenesgic agents. Textbook of organic medicinal 
and pharmaceutical chemistry, 4th ed., p.601-02, 
Lippincott, Philadelp-ia 1962 





seasonal allergies 





excessive reading or TV 





prolonged contact lens wearing 





eyestrain 
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Degest 2 


Cool it and get 
the red out 
with new 


Degest 2 
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More comfort faster —longer ~= 
Unique anti-inflammatory solution 
Relief is faster —lasts longer 

Soothing and lubricating vehicle 
Relieves congestion from many causes 


THE 
DEPARTMENT OF OPHTHALMOLOGY 
ST. FRANCIS GENERAL HOSPITAL 
PITTSBURGH, PENNSYLVANIA 


ANNOUNCES 


THE SECOND ANNUAL 
INTRAOCULAR LENS IMPLANT SYMPOSIUM 
SATURDAY AND SUNDAY JUNE 1: & 12, 1977 


SPEAKERS 
-| Richard D. Binkho-sz, M.D. Marvin Kw:tko, M.D. 
-Dennis L Brooks, M.D. Stephen Oodstbaum, M.D. 
| Herve M. Byron, M.D. John H. Park, M.D. 
| Leslie S. Carter, BA, J.D. Chandraprpa S. Reshmi, M.D. 
Barbara Dice, R.N- David H. Rhodes, Jr., M.D: 
Edward C. Fetherolf, M.D. E. Ronald Salvitti, M.D. 
Miles A. Galin, M.D. Dorothy C. Scott, M.D. 
c: Turgut N. Hamdi, M.D. Louise Shero, R.N. 
David S. Hiles, M.D. Edward M. Sorr, M.D. 
Francis G. Hurite, M.D. Irwin S. Terner, M.D. 


© Kenneth B. Juechter, M.D. C. William Weisser, M.D. - 


HONOURED GUEST SPEAKER 
PROFESSOR SVYATOSLAV NIKOLAEVICH FYODOROV. 


TOPICS 


Historic review; optical principles; power calculations; A-scan; chemistry; ster lity studies; 


| experimental animal studies; implant technique using Copeland, Fyodorov: Binkhorst, 


Worst, etc. lenses; ECCE vs. ICCE; phaco and implants; results; complications; manage- 
ment; indications; contraindications; implants in children; binocular vision studies; kerato- 
plasty and implarts; corneal thickness studies; specular microscopy and endothelial cell 


. | count; cystoid macular edema; indocin therapy; resident training; operating room nurse 
| vigi ilance; informed consent & medico-legal aspects of implant surgery; patient cemonstra- 


a tion; all updated topics. 


a : C. William Weisse-, M.D. Chandrappa S. Reshmi, M.D. 
Program Chairman Program Co-Chairman 


Registration Fee — $250.00 
Residents -$100.00 
For information write; 


Intraocular Lens Implant Symposium 
Department of Ophthalmology 
St. Francis General Hospital 
45th Street Off Penn Avenue 
Pittsburgh, Pennsylvania 15201 

















Piease Mark Your Calendar 





CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS 
ANNUAL SCIENTIFIC MEETING 


Monday, October 3, 1977 — 8:00 to 10:00 p.m. 
Ballroom, Fairmont Hotel, Dallas, Texas 


SYMPOSIUM ON EXTENDED WEARING OF CONTACT LENSES 
Herbert E. Kaufman, M.D., F.A.C.S., Chairman 
PARTICIPANTS TO BE ANNOUNCED 
SYMPOSIUM ON INTRAOCULAR LENSES 
AND THEIR COMPLICATIONS 
Jack Hartstein, M.D., and Richard P. Kratz, M.D., Co-Chairmen 
PARTICIPANTS TO BE ANNOUNCED 


NO REGISTRATION FEE THE PROFESSION IS CORDIALLY INVITED 
G. PETER HALBERG, M.D., F.A.C.S. OLIVER H. DABEZIES, JR., M.D., F.A.C.S. 
President Corresponding Secretary 











-k nology, Pathology, Physiology, Biochemistry, Embryology and Genetics, 





BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 
July 5 through September 9, 1977 


Held in conjunction with the Northern California Universities: 
University of California, San Francisco 
University of the Pacific at the Pacific Medical Center 
University of California, Davis 
Stanford University 

Sections include Anatomy, Electron Microscopy, Microbiology and Immu- 





Motility, Pharmacology and Toxicology, Neuro-ophthalmology, Optics and 
Theory of Refraction. 

Instructors include Doctors C. Beard, P. Boeder, B. Crawford, A. Della- 
porta, P. Ellis, W. R. Green, M. Hall, J. Hetherington, Jr., M. Hogan, 
A. Jampolsky, H. Kolder, R. C’Connor, G. Paris, K. Richardson, A. R. 
Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson and many 
others on the faculty of 60. 


-| Tuition is $675.00. For further information and application forms, please 


write to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford 
Medical Center, Stanford, California 94305. 


Thesmog-filled city....the pollen-laden country. 


EIEH 
a7, 





—_ 


Sights for sore eyes. 


It's a matter of need. For eyes exposed 
to too much smoggy city air, maybe all your 
patients need is a good decongestant. You 
cant prescribe a better one than Albalon* 
(naphazo! ne HCI). 

Albalen works fast to clear painful “blood- 
shot” eyes. Plus, its vasoconstriction activity 
lasts and ‘fasts; for three hours or more with 
just one application — even with repeated insult. 
And the soothing Liquifilm® vehicle helps pre- 
vent corneal drying while it prolongs drug con- 
tact time. With “Rx only” status, Albalon is the 


Albaion (naphazoline HCI) 


The rapid, long-lasting decongestant. 


ophthalmologists’ decongestan'. 

But Albalon isn't adecuats therapy when 
you need mild anti-inflammatory activity. Pollen- 
inspired conditions like allergic conjunctivitis 
are beyond the control of decongestants. HMS" 
(medrysone) provides the mild anti-inflammatory 
potency you need, but witnho-t compromising 
safety. (HMS has less tendency than does dexa- 
methasone to raise IOP. I's the only ocular 
steroid approved for epineph-ine sensitivity in 
your glaucoma patients.) 


HMS  tnecrysone) 


The mild, safer steroid. 


Choose the one that fits the need. 


Albalon® (naphazoline HCH 0.1% Liquifilm® sterile ophthalmic solution 

CONTRAINDICATIONS Hypersensitivity to a component of this medication; narrow-angle glaucoma; infants 
and children. WARNINGS Aesevere hypertenswe crisis may ensue in patients under MAO inhibitor medication 
from use of a sympattomimetic drug. CNS depression leading to coma and marked reduction in body tem- 
perature may Occur inschildsen, especially infants. PRECAUTIONS Use only with caution in the presence of 
hypertension, cardiac “regularities, hyperglycamia (diabetes), hyperthyroidism, and when other medications 
are being used. ADVERSE REACTIONS Pupiliary dilation with increase in intraocular pressure, systemic 
effects due to absorg™on (hypertension, cardiac irregularities, hyperglycemia). Drowsiness may be experi- 
enced in some patients. Coma may occur in young children. DOSAGE AND ADMINISTRATION One to two 
drops every three to tur hours 


HMS” (medrysone) Lquifiim® sterile ophthaimic suspension 

CONTRAINDICATIONS HMS (medrysone) is-contraindicated in the following conditions: Acute superficial 
herpes simplex, Viral diseases of the conjunctiva and cornea. Ocular tuberculosis. Fungal diseases of the 
eye. Hypersensitivity ® any of the components of the drug. WARNINGS 1. Acute purulent untreated infec- 
tions of the eye may t= masked, enhanced or activated by the presence of steroid medication. 2. Corneal 
of scleral perforation sceasionally has been reported with prolonged use of topical steroids. In high dosage 
they have been assocated.with corneal thinaing. 3. Prolonged use of topical steroids May increase intra- 
ocular pressure, with possible resultant glaucoma, damage to the optic nerve, and defects in visual acuity 
and fields of vision. However, data from 2 uncontrolled studies'-? indicate that in patients with increased 


intraocular pressure and in those susceptible to a rse ir intraocular aressure upon application of topical 
steroids, there is less effect on pressure with HMS thar with dexamethasone or betamethasone. 4. Pro- 
longed use of topical corticosteroids may rarely be associated with Cevelopment of posterior subcapsular 
cataracts. 5. Systemic absorption and systemic side effects may result with the use of topical steroids. 
6. HMS" (medrysone) is not recommended for use ir iritis and weitis as its therapeutic effectiveness has 
Not been demonstrated in these conditions. 7. Steroit mecication im theypresence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is saggestes. 8 >rolonged use may aid in the estab- 
lishment of secondary ocular infections from fungi and wruses Werated from ocular tissue. Use In Preg- 
nancy: The use of topical steroids in pregnancy should be limite to eoneitions serious enough to warrant 
such treatment, so that possible risk to the fetus may te justified by the expected benefit to the mother. 
PRECAUTIONS With prolonged use of HMS (medrysone) the imtraogular pressure and lens should be 
examined periodically. In persistent corneal ulceration where a s2roie has been used, or is in use, fungal 
infection should be suspected. ADVERSE REACTIONS Occasiona transient stinging and burning may occur 
on instillation. DOSAGE AND ADMINISTRATION One dra instil'ed in the conjunctival sac up to every four 
hours. Shake well before using. DO NOT FREEZE 


References: 1. Becker, B. and Kolker, A.E. “Intraocular oressure ressonse to topical corticosteroids” in 
Ocular Therapy, Complications and Management, Irviag Lepold, Æ. StLauis, C.V. Mosby. 1967, pp. 79-83. 
2. Spaeth, C. Hydroxymethiprogesterone, Arch Ophnalmel 75: 733-7. 7966 


Liquifilm" —trademark for plastic polymer vehicle Al IERGEN 





pillow talk 
from Keeler 


Innovation from Keeler—the new 
headrest pillow. This polyether 
pillow is the answer to secure and 
comfortable support of the head in 
all ophthalmic procedures. 1. Children’s 

The head control pillow is support 
designed to accommodate both `» 
adults and children. Even the 
barrel-chested patient can be 
put in the proper position by 
the addition of an extra 
support cushion provided. 

The firmest control can i 
be provided by the 
removal of the insert forms 
within the pillow. 

Inexpensive and 
autoclavable, the 
Keeler Headrest pillow 3. Additional 
by Diversatronics, Inc. support cushion 
is fast becoming standard for barrel-chested patient. 


equipment. $ 7 50 (For extra firm control, 
a 


remove all inserts.) 
This pillow is standard equipment with the new Chan Wristrest 


E (KEELER mmm 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 Š 


Please send me 
p KOP85 Headrests at $7.50 Total 


Add $1.50 for postage and handling. 
& Calit. orders include 6% sales tax, Pa. orders 6%. 


Enclosed is my check for. Bill me 





2. Adult Fixation 
(insert 1 removed) 
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Address 
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OCULOPLASTIC—OCULA RIST 
FELLOWSHIPS 
Of The 
NEW YORK MEDICAL COLLEGE 


Pre/Post-Op Care 
Surgical Assisting 
Liability Insurance 
Staff Appointment 
Artificial Eye Lab 
Limited Funding 


Inquire: 


P. Guibor, M.D. & M. Guibor, C.O. 
630 Park Ave., New York, NY 10021 




















FACULTY PLACEMENT SERVICE 
ASSOCIATION OF UNIVERSITY 
PROFESSORS 
OF OPHTHALMOLOGY, INC. 


The Faculty Placement Service of the Association 
of University Professors of Ophthalmology, Inc. is 
established to aid ophthalmologists, physicians in 
related fields, and vision research scientists inter- 
ested in becoming associated with University 
Ophthalmology Programs. This service functions by 
receiving information from applicants and distribut- 
ing this material to Ophthalmology Program 
Chairmen. 


Application forms may be obtained from the 
Secretary-Treasurer of the Association of University 
Professors of Ophthalmology, Inc. 


To participate in the Faculty Placement Service 
send the completed application form and a registra- 
tion fee of $15.00 to: 


Gerald L. Portney, M.D. 

Professor and Chairman 

Department of Ophthalmology 

University of California School of Medicine 

Davis, California 95616 . 


sulfonamide antibacterial 
for ocular imfections* 


Sodium SULAMYD 


brand of sedium sulfacetamide, U.S.P. 

OPHTHALMIC SOLUTION 30%-STERILE 
OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE 


anti-inflammatoryt/antibacterial 
in externa! aye infections*t 


METIMYD 


brand of prednisolone acetate, U.S.P. 
and sodium sulfacetamide, U.S.P. 
OPHTHALMIC OINTMENT-STERILE 
OPHTHALMIC SUSPENSION-STERILE 





*due to susceptible pathogens 
tThis drug has been evaluated as ` possibly effective’ for 
this indication. 


Copyright © 1976 Schering Corporation. All rights reserved 


e Before prescribing any product on thes page, please see full product 
information, bret summaries of which appear on following page. 


anti-inflammatory/ 
antibacterial alternate 
in external 

eye infections* 


OPTIMYD" 


brand of 

prednisolone sodium 
phosphate, U.S.P. and 
sodium sulfacetamide, 
U.S.P. (0.5% prednisolone 
phosphate equivalent 
and 10% sodium 
sulfacetamide) 
OPHTHALMIC 
SOLUTION- 
STERILE 
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anti-ia*lammatory/ 
anti-al ergic agent 
in external 

eye conditions 


METRETON’ 


brane of 
precesolone sodium 
phossnate, U.S.P. 
(0.5% prednisolone 
phospaate equivalent) 
OPHTHALMIC 
SOLUTION- 
STERILE 






for the eyes 


The Schering Family 
of Ophthalmic Products 


—selective roles for 
selective needs 





odium SULAMYD® 
brand of sulfacetamide sodium, U.S.P. 
Ophthalmic Solution 30%, Solution 10%, Ointment 10%— Sterile 


INDICATIONS Sodium SULAMYD is indicated for the treatment of conjunc- 
itis, cornea! ulcer, and other superficial-ocular infections due to susceptible 
microorganisms, and as adjunctive treatment in systemic sulfonamede therapy 


ONTRAINDICATIONS Hypersensniy, to sulfonamide preparations con- 
indicates the use of Sodium SULAMYD 


RECAUTIONS. The solutions are incompatible with silver preparations. 
ohthaimic ointments may retard corneal healing. Non-susceptible organisms. 
cluding fungi, may proliferate with the use of these preparations. Sufon- 
ides are inactivated by the para-aminobenzoic acid present :n purulent 
dates. Suifonamide sensitivity reactions may occur. June 1972 


ETIMY. 
and of prednisolone acetate. U.S.P., and sodium sulfacetamide. JS. 

hthalmic Suspension and Ointment— Sterile. Each mi. or Gm. contains 5 mg- 
isolone acetate-and 100. mg. sodium sulfacetamide. 











INDICATIONS —Suspension Based on a review of this drug by the 
National Academy of Sciences—National Research Council and or ether 
“jntérmation,-FDA has classified the indications as follows: 

Possibly’. effective: for the treatment of the following inflammatory and 
lergic.conditions affecting the evelids and anterior segment ofthe aye. 
YELIDS: allergic blepharitis, blepharitis associated with sepor-nei& 
ermatitis and other nonpurulent forms of conjunctivitis includiag those 
sociated with hay fever, and conjunctivitis due to physical agents sucn 
as foreign bodies, chemicals (acids, alkalies) and other irritants. COR- 
NEA, SCLERA, IRIS, ANG UVEA: interstitial, postoperative, and:scleros- 
Ing. keratitis; chemical and thermal burns of the cornea: corneal vice: 
“herpes zoster ophthalmicus; phiyctenular kerafoconjunctivitis: co-neal 
neovascularization; scleritis; episcieritis; acute, chronic, and taumate 
ridocyciitis. 

‘Final classification of the less-than-effective indications requires further 
investigation. 














intment METIMYD is indicated in the following inflammatory and allergic 

nditions affecting the eyelids and anterior segment of the eye: 

yelids: allergic blepharitis, blepharitis associated with seborrheic dermaittis: 

other nonpuruient types of blepharitis. 

Conjunctiva: allergic conjunctivitis, je. vernal, phyictenular, and othar ron- 

Irulent forms of conjunctivitis including those associated with hay fever: 

njunctivitis due to physical agents such as foreign bodies, chemicals ‘acids. 

Hies) and other irritants. 

i a, Sciera, Iris. Uvea: interstitial, postoperative, and sclerosing keratitis: 
mical „and thermal burns of the cornea: corneal ulcer: herpes zoster 































En acute, chronic, and traumatic iridocyciitis. 

deep-seated infections, such as endophthalmitis. panopmne mitis. and 
‘Mitat cellulitis, or when systemic infection threatens. specific oral(antibietic. 
lfonamide) therapy should be employed. Local treatment may se usec as 
adjunctive therapy. 


ONTRAINDICATIONS The contraindications for METIMYD are the same as 
for other corticosteroid-sulfonamide preparations. Topical ophthaimic 
icosteroid preparations and combinations are contraindicated im early 
ite herpes simplex and the early acute stages of most other viral diseases of 
e cornea and conjunctiva; active tuberculosis of the anterior segmer of the 
fungal disease of the cornea. conjunctiva and lids: acute parulent 
ated infections of the eye which, like other diseases caused By mecroor- 
isms, may be masked or enhanced by the presence of tse steroid: 
dividuals with known sensitivity to any of the ingredients. 


IECAUTIONS Extended use of topical steroid therapy may cause inc:eased 
raocular pressure in certain individuals. in prolonged therapy. it is advisable 
hat intraocular pressure be checked frequently. in those diseases causing 
inning of the cornea, perforation has been known to have occurred with the 
vof topical steroids. As with any antibacterial preparation, proionged use 
ay result in overgrowth of non-susceptible organisms, including fungi. If 
erinfection occurs, appropriate measures shouid be instituted. Sensitvity 
actions may occur in certain individuals. If signs of. sensitivity develop, 
iscontinue use. 

ié protracted use of topicai corticosteroids in the eye reportedly has been 
rely associated with the development of posterior subcapsular cataracts. 
January 1972. July 1973 


OPTIMYD™ 


nd of prednisolone sodium phosphate, U.S.P. and sodium sulfacetamide, 


; %6 Prednisolone Phosphate Equivalent and 10% Sodium Sulfacetamide) 
thaimic Solution—Sterile 


CATIONS OPTIMYD is indicated in the following inflammatcry and 
allergic ‘conditions affecting the eyelids and anterior segment cf the eye. 
YELIDS: allergic blepharitis, blepharitis associated with seborrheicdermatitis, 
ind other nonpurulent types of blepharitis, as well as spastic entropion due to 
Ocal irritation. CONJUNCTIVA: allergic conjunctivitis ie. vernal, polyctenular 
_and other nonpurulent forms of conjunctivitis including that associated with hay 


fever and conjunctivitis due to physical agents such as foreign bodies. 
chemicals (acids, alkalies) and other irritants. 


NOTE: For topical antibacterial therapy of acute purulent infections of the 
eyelids anc conjunctiva caused by pathogens sensitive to sodium sulface- 
tamide an ointment and solutions of sodium sulfacetamide (Sodium Sulamyd*) 
are available. CORNEA, SCLERA, IRIS: interstitial keratitis and other kerati- 
tides: corneal ulcer: herpes zoster ophthalmicus: phiyctenular keratoconjunc- 
tivitis: corneal neovascularization, scleritis. episcieritis:; acute, chronic and 
traumatic iritis; iridocyclitis. 


CONTRAINDICATIONS Like other topical ophthalmic preparations contain- 
ing corticosteroids. OPTIMYD should not be used in acute herpes simplex or in 
the acute stages of other viral infections of the cornea and conjunctiva. 
OPTIMYD is also contraindicated in the presence of active tuberculosis of the 
anterior segment of the eye, in fungal infections. and in untreated acute 
purulent infections of the cornea, lids and conjunctiva. Whenever it is suspect- 
ed that the infection is caused by organisms non-sensitive to sulfonamides. 
supplemental therapy with appropriate antibiotic agents should be included. If 
the infection fails to respond promptly. the medication should be discontinued 
and other indicated measures started. 


PRECAUTIONS Prolonged use of topical steroid therapy may cause in- 
creased intraocular pressure in certain individuals, and hence, it is advisable 
that intraocular pressure be checked at regular intervals. 

In those diseases causing thinning of the cornea, perforation has been known 
to have occurred with the use of topical steroids. 

The protracted use of topical corticosteroids in the eye reportedly has been 
rarely associated with the development of posterior subcapsular cataracts. 
OPTIMYD should not be used in patients with known or suspected sensitivity to 
sulfonamides. If sensitivity or other untoward reactions occur, discontinue use 
of the preparation. July 1973 


METRETON® 

brand of prednisolone sodium phosphate 
(0.5% prednisolone phosphate equivalent) 
Ophthalmic Solution—Sterile 


INDICATIONS METRETON Ophthalmic Solution is indicated for the treat- 
ment of the following conditions. Ophthalmic: steroid-responsive inflammatory 
conditions of the palpebral and bulbar conjunctiva. cornea and anterior 
segment of the globe. such as allergic conjunctivitis. acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, cyclitis, selected infective 
conjunctivitis when the inherent hazard of steroid use is accepted to obtain an 
advisabie diminution in edema and inflammation: corneal injury from chemical 
or thermal burns or penetration of foreign bodies. 

Otic: steroid-responsive inflammatory conditions of the external auditory 
meatus, such as allergic otitis externa. selected purulent and nonpurulent 
infective otitis externa when the hazard of steroid use is accepted to obtain an 
advisabie diminution in edema and inflammation. 


CONTRAINDICATIONS METRETON Ophthaimic Solution should not be used 
in acute superficial herpes simplex keratitis or in other viral infections of the 
cornea and conjunctiva, such as vaccinia and varicella. 

This drug is contraindicated in patients with perforation of a drum membrane. 
METRETON Ophthalmic Solution is contraindicated in patients with tuberculo- 
sis of the eye and in those with fungal diseases of ocular or auricular structures. 
Hypersensitivity to a component of this medication contraindicates its use. 


WARNINGS METRETON Ophthaimic Solution is not effective in mustard gas 
keratitis and in Sjogren's keratoconjunctivitis. 

Steroids should be used with great caution in the treatment of stromal herpes 
simplex: frequent slit-lamp microscopy is mandatory. 

Prolonged use of this medication may resuit in glaucoma. damage to the optic 
nerve, defects in visual acuity and fields of vision. posterior subcapsular 
cataract formation, or may aid in the establishment of secondary ocular 
infections from pathogens liberated from ocular tissues. 

in those diseases causing thinning of the cornea or sclera. perforation has been 
known to occur with the use of topical steroids. 

Acute, purulent, untreated infection of the eye or ear may be masked or activity 
enhanced by the presence of steroid medication. 

Usage in Pregnancy The safety of intensive or protracted use of topical steroids 
during pregnancy has not been substantiated. 


PRECAUTIONS Since fungal infections of the cornea are particularly prone to 
develop: coincidentally with long-term focal steroid applications. fungus 
invasion must be considered in any persistent corneal ulceration where a 
steroid is in use or has been used. 

intraocular pressure should be checked frequently. 


ADVERSE REACTIONS Glaucoma with optic nerve damage. visual acuity and 
fieid defects, posterior subcapsular cataract formation. secondary ocular 
infections from pathogens. including herpes simplex liberated from ocular 
tissues. perforation of the globe. 

Viral and fungal infections of the cornea may be exacerbated by the application 
of steroids. 


Rarely. stinging or burning may occur June 1974 


Schering Corporation 


yering Kenilworth, New Jersey 07033 


SWW-7050R1 
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: 2nd ANNUAL MEETING to.be held Jaruary 28 and 29, 
preceding the 1978 ASCO ANNUAL MEETING January 30-February 3 
: AMERICANA HOTEL MIAMI BEACH, FLORIDA 


The International Gleucoma Congress offers to all ophthalmologists an exciting and important oppar‘anity to learn A 
division ef the not-for-arofit American Society of Contemporary Ophthalmology, the Internationa Glaucoma Congress is 
the only organizatior. chartered in the United States which is dedicated solely to the reduction of glaucoma 
blindnes=. : 



















There re two primavy reasons for you, the concerned ophthalmologist. to join the International Glaccoma Congress: it 
offers a brum to exchange ideas, to hear new thoughts om glaucoma, and to discuss with other ophthalmologists the 
detectior and treatment of glaucoma. Your membership and participaticn will also help us to nferm general physicians 
and the public that glaucoma blindness is often preventatle. 





in the United States alone, there are 4 to 6 million patients with established diagnoses of glaucoma; 2 te 3 million more 
“have opén-angle glaucoma and are not aware of it. Further, all blood relatives of people with gaucoma must be 
onsidered glaucoma-prone. Your help is needed to disseminate information about glaucoma through all dorms of media, 
especiali; to reach those who are glaucoma suspects. Tragically, glaucoma is the third leading cause of Elindness in the 


United Sates, blindness that in most cases could have been preventec by early detection and proper management. 








Members will periocically receive a newsletter describing the latest thoughts and methods of distirguished glaucoma 
experts fom all parts of the globe: how to detect and manage glaucoma in the early stages; manazementef patients with 
ertension and those with established glaucoma; treatment ‘or patients responding poorly 20 conventional 
glaucoma therapy; and many other timely and interesting subjects. 









Your Certificate of Membership in your office will serve es a hallmark of being au courant anc will be visible proof to 
your patients that you are especially interested in treating glaucoma aad preventing glaucoma blindness. ae 


Membership will enable you to attend the annual meetings of the International Glaucoma Congress ata reduced rate, 
and offer you the opportunity to meet and talk with distinguished glaucoma experts. 


We strongly urge you to join the International Glaucoma Congress, end ask for your suppor? and ac in a humane 
endeavor to reduce human suffering and the incidence of needless blindness. 


For aplication, write: John G. Bellows, M.D:, Director, & North Michigan Avenue, Chicage, IL 60602 














DAYTIME ana NIGHTTIME 
Round-the-clock therapy 


for Superficial 
External Ocular Infections 


For daytime use, the clear solution does not blur vision. For nighttime use, the 
ointment provides prolonged corm act with the infection. In both of these prod- 
ucts, triple-overlapping antibiotic ‘ormulas are effective against a wide range of 
gram-negative and gram-positive bacteria. Efficacy has been proven in millions 


of uses over the past 20 years 
NEOSPORIN _ 


Ophthalmic Ointment 











: Sterile Sterile 
(Polymyxin B-Neomycin- (Polymyxin B-Bacitracin- 
Gramicidin) Neomycin) 





Burroughs Wellcome Co. 
SR Research Triangle Park 
Wellcome / North Carolina 27709 


= š 
See -acdiacant-nace ter hriaf nracerihinn information 


























NEOSPORIN’ 
- Solution Sterile 
— (PolymyxinB- 
Neomycin-Gramicicin) 
Each ct contaiss: Aerosporin * brand 
Polymyxin 8 Sei fate 5.000 Units: neomycin 
sulfate 2.5 mg-equivaient to 1.75 mg neo- 
mycin base} gramicidin 0.025 spg. Vehicle 
contains alsohed 0.5%. thimerosal (preserva- 
tive) 0 001% ang the inactive ingredients 
propylene glycol, polyoxyethylene poly- 


oxypropylerie compound, sodium chloride 
and purified water. 


NEOSPORIN’ 
Ophthalmic 


-Ointment Sterile 
_ (Polymyxin B- 
Bacitracin- Neomycin) 


Each gram sonains: Aerosporin® brand 
Polymyxin 3 Sulfate 5.000 Units: zinc baci- 
tracin 400 Unite; neomycin sulfate 5 mg 
{equivalent to © § mg neomycin pase): 
special white petrciatumaqs. | 
Brief Disclosure below applies to the solu- 
tion and ointment. 
INDICATIONS or the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the ant&ictics 
CONTRAINDICATIONS: ; 
- Contraindicatec in those persons who have 
“SHOWN sensitivky te any of the oreonenis 
WARNINGS: 
Prolonged use. nay result in overgrowth of 
ONnsusceptiblesorcanisms. Ophthalmic Oint- 
ments May retard corneal healirg: 
: PRECAUTIONS 
> Culture and susceptibility testing should be 
- performed durrag treatment 
|. “Allergic cross-reactions may Gceur which 
could prevent tae use of any or ali of the 
following antibiotics for the treatment of 
future infections: kanamycin. paromomycin. 
streptomyc:n, amd possibly gentamicin. 


ADVERSE REACTIONS: : 
Neomycin is a pot uncommon eutaneous 
sensitizer. Artices in the curreat literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 
literature availaple-on request from 
Professional Services Dept. PML. 





Research Triangle Park 


Burroughs Wellcome Ce.. 
x North Garelina 27709 





THE CHICAGO OPHTHALMOLOGICAL 
SOCIETY ANNOUNCES 


THE TWENTY-NINTH ANNUAL CUNICAL 
CONFERENCE 


Friday & Saturday, May 20 & 21.4 977 
The Drake Hotel, Chicago, Ulinois 


PROGRAM 


Desmond Archer, M.D. 
Belfast, Northern ireland 


C. D. Binkhorst. M.D. 
Netherlands 


Matthew D. Davis, M.D. 
Madison, Wisconsin 


John T. Fiyna, M.D. 
Miami, Florida 


George Garcia, M.D. 
Boston, Massachusetts 


Allan Kolker, M.D. 
St. Louis, Missouri 


dJ. Lawton Smith, M.D. 
Miami, Florida 


Sohan Sing-Hayreh, M.D. 
iowa City, lowa 


Gunter K. 
Yon Noorden, M.D. 
Houston, Texas 


“Management of Branch Ret- 
inal Vein Oceluzion’’ 
“Diagnosis and Treatment 
of Nen-Diabetic: Prolifera- 
tive Retinopathy” 





“Present Status cf Intraocu- 


lar Lenses’ 


‘Treatment of Preliferative 


Diabetic Retmogathy 
“Treétment of Biabetic. 
Maculopathy" 


“Retinepathy cf Prematurity 


Blindness in Infants and 
Children’: Causes and 
Diagr osis 


“Application of Gas Permea- 


ble Contact Lens-to Long 
Term Wear ‘Clinical 
Comearison of intraocular 
Lens and Lorg Term:Wear 
of Contact Lens.’ 


“Surgical Management of 


Acute Angle! Clesure Glau-: 
coma ` “Recent Devel- 

opments in the Treatment 
of Open Angie Glaucoma’ 


“Optic Neuritis-Difterential 


Diagnosis and Manage- 
ment.” Commen Neuro- 
ophthalmologic Problems" 


“Newer Concepts. Regarding 


Vascular Supply. of Optic 
Nerve” “‘Antsrier Ischemil 
Optic Neurocatky-Clinical 
Diagnosis ard Manage- 
ment” 


“Recen: Advances jn the 


Diagrosis ard Treatment of 
Amblyopia” 


THE THIRTY-THIRD ANNUAL GIFFORD 
MEMORIAL LECTURE 


“Glaucoma: Some Rationalization iman irrational Disease” 
Albert M. Potts, M.D., Louisville, Kertueky 
Friday, May 20. 1977 


REGISTRAR: Mrs. Artyne R. Schulz 
1206 Oakwood Drive 

Dosen iHinois 60050 

Phone: 815-385-3329 z 

Fee: $125.00 (includes Round Table Lunchzons: and _ Dinner : 


Dance on Friday Evening} 









storz | 
continues to provide 


new surgical instruments 


É f 
r- ngecal — ‘nt Cuemtnle 
y, 


ice 
oF 
ve? 


INSTRUMENTS FOR 


¢ Intraocular Lens Implantation 


¢ Phacoemulsification and 
Other Extracapsular Procedures 


... illustrating and 
describing the latest 
storz instruments to 
aid you in performing 
the above procedures 
easily .. . efficiently. storz 
Order the current 12-page INSTRUMENT COMPANY 


+a 3365 Tree Court Industrial Blvd., 
... 3rd Edition today! St. Louis, Mo. 63122 


ST LOUIS, Mi ISSOUAI 





Brochure will be mailed promptly. 





NAME 





ADDRESS 





CITY STATE ZIP 








in the treatment of corneal edema... 


Adsorbonac offers the clinician a hypertonic agent that provides an enhanced dura- 
tion of therapeutic response without sacrificing patient comfort and convenience. 
Adsorbomac is a sterile, hypertonic solution 

of NaC! contained in Burton, Parsons’ 

ophthalmic vehicle—Adsorbobase '’* 

Because of the unique action of its polymeric 

vehicle, Adsorbonac: 


e Adsorss to the corneal surface and 


resists dilution by aqueous tear com- 
ponents. 

Demonstrates a high degree of effi- 
cacy im reducing corneal edema, and 
in treéfing recurrent corneal erosions. 
Provices a marked improvement in 
visual acuity (with minimal stinging 


ADMINISTRATION: For the 
treatment of corneal edema— 
one or two drops in affected 
eye(s) every three or four 
hours. To clear the cornea for 
examinration—one drop of 
Adsorbonac as required. 


SUPPLIED: Acsorbonac 2%, 
Adsorbonac 5% in 15cc. sterile 
droppe” vials. 


and burning). 


Literature and clinical samples 
are éva lable on request. 


ADSORBON@C 


BURTON, PARSONS & CO., INC. 
OPHTHALMIC PRODUCTS DIVISION, Central Industrial Park, Washington, D.C. 20027 
Montreal, P.Q., Canada, Munich, Germany 





Note: Clinical reports have demonstrated the value 
of Adsorboaac 2% in the treatment of the geriatric 
patient wit’ corneal edema. The Adsorbobase 
vehicle (also present in Adsorbotear) provides a 
hydrophilic surface—of relatively long duration— 
over which the aqueous portion of the tear film 
can spreac spontaneously. The mucin-like layer 
also helps stabilize the precorneal tear film. 














rent 


- STOOL— #23382 
- ADJUSTABLE, 
FAST ACTION 


Comfort, convenience, mo- 
bility and-beauty. Washable 

vinyl in choice of 14 decorator 
ie-colors. Square style welded 

Steel foot ring. Chrome finish. 
Adjustable 19” to 25”, carpet 
= Casters available at additional 
Ho Cost, - 


| $70.00-each 





















© STOOL — #1010 
WITH CARPET CASTERS 


Standard height adustment from 
19” to 27". Seat — Diameter 15” 
Thickness 3. Base — 19" Span. 


< < $63.00 each 










C oyster white 
burnt orange 
C persimmon 
(7 chestnut 





Clsearnist green 
LJregimental blue 
Cl space blue 





















Cl tomato 

Cl sandalwood [lemon peel 
Cl gunmetal [antique gold 
C black C moss green 
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Gentlemen: Please send 





specify color 






Stool #23382 —Adjustabie, 
Fast Action $70.00 ea. 









Stool #1010 $63.00 ea. plus postaze. 






Name 
Address 
City 

State 


: poe 


604 Mission St., San Francisco, CA 94105 (415) 982-7986 

















Zip 































FLORIDA 


of Ophthalmology 
Spring eon 
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Speakers: 


Registration fee: 


106 Boston Avenue 


$80.00 


Deadline for room reservations 
March 22, 1977 


For further information, contact 
Mitchell Shapiro, M. 


Altamonte Springs, Fla. 32701 
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e Attracts young and old 
° Bul ibs light sequentially te pull 
fixation centrally 

* All solid state — 
paris —only th 
ia move 

e 115v ac. 50/60 HZ (other 
voltages available} 

e Controlled from switches in 

your present console. 


no moving 
e light appears 


The warchir: 


OPHTHALMIC FIXATION TARGET 





Attracts and holds 
fixation for 
Ophthalmoscopy, 
Tonography, Slit lamp, 
Retinoscopy, etc. 


TWO MODELS 
Watchit?’Sr. — about size of 
20/400 E-— white light bulbs 
{replaceable from front p..nj|— 
excellent for 20 foot lanes, even 
with high refractive errors 
without glasses. $99.50 ea. 


Watchit? Jr. — about size of 
20/200 E — red LED's (solid 
state brillant red lamps}. Used 
in pairs to right and left of chair 
or singly for mirror lanes and 
shorter distances. $89.50 ea. 
Ohio residents add 5.5" sales tax. 


OCUTRON COMPANY DEPT. A04 
22500 So. Woodland Rd, Shaker Hts., Ohio 44122 
Please ship Watchitis} checked below: 

| Check enclosed ~- Ocutron pays postage in U.S.A. 
_ Junior 


| Bill me plus postage 


E Senior 




























RC.W 
45° a= 


Fundus Gainera x 


Introducing the RC-W ... the newest member of the Kowa 
family of quality retinal cameras, available exclusively from 
Keeler. Years of technological experience have created 
the RC-W's long-awaited advantage—clear, wide-angle 
coverage, twice as wid2 as comparable cameras with only 
30° caverage. The result of advanced, specially-designed 
optics. the wide RC-W view often makes supplementary 
pictures of surrounding areas unnecessary, resulting ina 
savings of time and money. And, like all Kowa RC cameras, 
the phetos are sharp end clearly-defined. 

The automatic (one frame per second) RC-W 
comescomplete with tne following: built-in 
interfe-ence fluorescein filters; 300-watt 
power supply unit; electronic flash; motor 
drive kack; data recorder to inscribe 
date, exposure number or written 
information on film. Also available: 
optional motorized table (pictured) 

Wide angle capability... ata 
moderate price. Call cr write for 
details and specifications. 


d Ke eC eC r 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 « (215) 353-4350 
Philadelphia + New York + Los Angeles + Chicago - Houston « Atlanta - Cleveland 


z r = All products repaired and serviced in Broomall, Penna. 
..WMadth the future in sight 
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Worth Four Dot Near Test No. 250 


Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/16") dots for 
greater accuracy at near. Operates on 2 “D" 

batteries (not incl.). Equipped with hanging hook. 
















Allen Lorgnette Pinhole Occluder 
Trotter Modified No. 200 


Held by patient — leaves your hands free! For any 
age. Even children catch on quickly. Very difficult 
for patient to "cheat" when using. Attached 
multiple pinhole flips down easily. Made of high 
impact, black linen phenolic. Virtually indestructible. 





















Make testing 
easier and more 
accurate than ever... 


DA-LAUR 
Ophthalmic 
Testing Aids. 













1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 

felt screen with special grey plotting pencil and 

eraser. No pins needed. Exclusive hidden mounting 

system permits 18" vertical adjustment with 

fingertip pressure. Stays put wherever you let go. 

e 5,10, 15 and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 





Opticokinetic Drums 

No. 300 

Professional quality, lightweight, ball bearing drum 
which spins effortlessly at a flick of the thumb. 
Quarter-inch recess keeps drum body neat and 
clean in normal office use. Comfort-grip handle af 
enameled hard wood with hang-up hook. 

No. 301, Pediatric Model 

Same as No. 300, except features lively, full-color, 





























cartoon animal characters to hold the youngster s black thread. 
attention. e Generous supply of printed recording charts 
No. 303 included. 


e 1-1/2 and 2 meter screens available on 
special order. 


Same as Style 300, except for smaller size, which 
fits in medical bag. 





For full details end complete line catalog, write or phone: 


u) DA: -LAUR INCORPORATED - 


Dept. A., 140 Crescent Rcad e Needham Heights, Mass. 02194 (617) 444-3690 








THE EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
ANNOJNCES 
The Fourth Praetical Course on 






CLOSED (PARS PLANA) VITRECTOMY 
JUNE 3 & 4, 1977 | = 
BOSTON,. MASSACHUSETTS 





Co-Chairman: H. MacKenzie Freeman and Felipe I. Tolentino l — 


FACULTY 
| ANTON'BANKO TATSUO HIROSE CHARLES L SCHEPE is a 
~ ROBER™ J BROCKHURST J. WALLACE MCMEEL ` CLEMENT L. TREMPE 


RONALD C. PRUETT 


Thetwoday curicu úm includes one-half day of dicactic sessions with seminars on altrascnography and 
ERG; ore cay of practical experience with manual and automated vitrectomy systems, and one-half aay 
observirg PAE cases. 


REGISTRATION: $350.00 
LIMITED REGISTRATION: PLEASE REGI STER EARLY 


INQUIRIES: H. MacKenzie Freeman, M.D. 
100 Charles River Flaza 
Boston, Massachusetts 02114 
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Pred Forte” (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva, ocular 
tuberculosis, and fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has been 
reported with the use of topical steroids. 2. Since PRED 
FORTE® contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the orga- 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent comeal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7. Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec- 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased te 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 


Though it stands only 7.5 centi- 
meters, Pred Forte® (prednisolone 
acetate 1.0%) measures tall among 
ocular steroids. 

In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 
emerged the undisputed ruler in 

terms of anti-inflammatory activity! 

In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest = 

steroid, dexamethasone alcohol? | 

Pred Forte achieved more than = 
twice the corneal concentrations of = 

the other steroids tested in the 2 

inflamed rabbit eyes with epithe- 2 

lium intact. And further, Pred Forte 2 

achieved significant concentra- 2 

tions in the aqueous humor? Zz 

Pred Forte performs both in 2 

the lab and, more important, Z. 

on the real firing line: in your 

patient's eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
that’s why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
“ruler”: Pred Forte. 


REFERENCE NOTES: 1. Leibowitz, H. M. and Kup- 

ferman, A. Bioavailability and therapeutic effective- 
ness of topically administered corticosteroids. Trans 
Am Acad Ophthalmol Otolaryngol 79 (D: op 78-op 
88, 1975. 2. Ibid. 3. Ibid. 


Al IERGAN Irvine, California 
oo 


Pred Forte 


(prednisolone acetate) 1% 


the steroid others are 
measured against. 








Editorials 


The problem of what to do with patients whose intraocular pressure is considerably: 
higher than the mean of the normal poprlation but who have no other evidence eE 
glaucoma has been solved in various ways at various times. Some decades ago, these 
patients’ conditions were called “early glaucoma,” and they were all treated and for « 
time even operated on. Then the pendulune swung back and there was a tendency te 
regard this condition as a benign one that would only rarely develop into @ frenk 
glaucoma. The acceptable position at the present time lies somewhere in the middle A 
recent, unsolicited editorial opinion by Drs Chandler and Grant from Boston has put Ris: 
problem into focus, and I have asked three other experts in the field to express their 
opinions. I hope that these four editorials will be of benefit to the readership. —ED. 


‘Ocular Hypertension’ vs Open-Angle Glaucoma 


The term “ocular hypertension” is 
currently -@mmmonly applied to a 
condition wkere the angle is open, and 
the dise ane visual field are normal, 
but the tension-is above the normal 
range. On the cther hand, the term 
“glaucoma,” though not a descriptive 
term, is newertheless universally un- 
cerstood by sphthalmologists to mean 
an elevated intraocular pressure, or 
characterist x changes in the optic disc 
and the visus field, or all three. There 


care, of course, different kinds of glau- 


coma—angle-clesure glaucoma and 
many kinds ef “secondary”. glaucoma, 
which may Lave elevated tension but 


normal diseeand visual fields for some 


time. We dc net call these conditions 
secondary oeular hypertension. In all 
these conditions where tension is 
elevated, een though the dise is 
rormal, we consistently call the condi- 
tion glaucoma. Let us consider only a 
form of glaucoma commonly called 
open-angle ¢laucoma. If there is char- 


- acteristic ‘glaacomatous-type cupping 


s 


‘of the optic cise and typical glaucoma- 


tous changes. in the visual field but 
tension femains in the normal range, 
we commonly cail the condition “low- 
tension glaweoma.” Asidé from the 
occasional case of low-tension glau- 
coma, open-engle glaucoma begins 
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‘Ocular Hypertension’ or ‘Early Glaucoma’? _ 


with a somewhat elevated tension 
with the dise and field still normal. In 
the course of time, either because 
tension becomes higher or the eye is 
peculiarly susceptible to elevated ten- 
sion, pathologic cupping and less of 
field develop in many eyes. If the 
tension is at first only moderately 
elevated, say somewhere in the 20s, 
the ophthalmologist may elect to let 
the patient go witaout treatment as 


long as he detects no change in the 


optic dise and, of ceurse, no defect in 
the visual field. If he detects a begin- 
ning change in the appearance of the 
optie disc, such as an asymmetry of 
the physiologic cups in the two eyes or 
a cup that is enlarging toward the disc 
margin either above or below or in 
both directions, or # the cup is physi- 
ologic but he detects saucerization of 
the disc, he will surely commence 
treatment with the hope of prevent- 
ing glaucomatous damage to the eve. 
He. regulates the intensity of treat- 
ment according to the level of tension, 
and especially to changes in the disc 
leading to loss of field. If tension 
without treatment rises into the 30s or 
higher, he usually starts treatment 
even though the disc may be complete- 
ly normal. He certainly should start 
treatment if the tezsion is in the 40s 


-or 50s, even if the dise is completely 
‘normal, and treatment in such cases 


ophthalmological sraectice to “allow a< 


which patients will in time develop — 




























should be intensive. 

We read in the diterature “about 
what percentage cf cases of untreated: 
so-called ocular hypertension go on to: 
develop loss of field during a period of > 
time, and what percentage of cases 
during the same period of time do not 
have loss ef field. In: most reports on 
ocular hypertensien, we are not told — 
the type and extent ef field loss or thè 
correlation. of the appearance of the 
optic dise to the feld. loss, Is it a 
minimal loss of fidd;or is it an exten- 
sive loss? Is there pathologie cupping 
of the. disc corresponding to the feld- 
loss? (It would net seem tobe good. 


substantial loss cf Held while with- 
holding treatment, especially’ when 
such loss of field can be predicted and 
anticipated by studying the optie 
nervehead and sterting treatment ass 
soon as the nervenead begins to” 
appear abnormal, ane before field Joss 
occurs.) 
In the beginning of the observation 
of such patients when their nerve-. 
heads are normal, it has been stated. 
that there is no wey of predicting 


pathologic cupping and loss of field, 
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and we believe this is true. However, 
during a period of time, we often can 
make a prediction in these untreated 
< patients as to which are more likely to 
“develop loss of field and which are less 
__ likely to do so. If, in the period of our 
observation, we detect beginning 
glaucomatous changes in the disc, we 
ean safely predict that these are the 
patients who are most likely to 
develop loss of field if we continue to 
‘withhold’ treatment. On the- other 
hand, if the disc remains completely 
normal and unchanged during our 
period of observation, we can conclude 
‘that we can safely continue to with- 
hold treatment for a further period, 
providing tension remains 30 or less. 
“We. believe treatment should not be 
withheld, even if the disc is completely 
“normal, if tension is in the mid to high 
BOs. 

There may be some difference of 
opinion about this, but we believe 
‘there should be no difference of 
opinion if tension is in the 40s or 
higher. To be sure, one may see the 
dise remain normal and the field full 
for a period of time with tension in 
‘the 40s.or higher, but we have seen in 





After reviewing the preceding edi- 
orial- prior to publication, we find 
‘that.we must disagree with much of 
-the pessimistic thesis and many of the 
onclusions of the authors. We agree 
with the authors’ definition of ocular 
hypertension as a “condition where 
thé angleis open, and the disce and 
visual field are normal, but the 
tension is above the normal range.” It 
¿is Important. to realize, however, that 
the “normal range” is purely a statis- 
-tical definition—its relationship te 
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glaucoma is based ọn the fact that thè ` 


l such cases after a period of time, 
perhaps only after several months, a; 


rapid ceterieration in the field, with 


optic atrophy, perhaps with still mini-_. 


mal pathologic cupping. 

In fdlowing up such patients with a 
relatively high tension and a normal 
disc, we have no clues as to when they 
will begin to lose field. By the time we 
recognize optic atrophy, they have 
already lost considerable field. In 
patients with a lower tension, we can 
recognize beginning glaucomatous 
changes in the dise before there is loss 
of field and we can treat the patient 
accordingly. 

Although the term ocular hyperten- 
sion is referred to in other countries to 
some extent, we encounter the term 
most eommonly in North America, 
and the term is relatively new in 


ophthalmologic literature. There is an 


implication that ocular hypertension 
isa relatively benign disease, whereas 
open-angle glaucoma is° a serious 
disorder. 

Do we need the term ocular hyper- 
tension? In our opinion, we do not 
need this term. Let us call the condi- 
tion early open-angle glaucoma with- 


A Different View 


vast majerity of patients with open- 
angle glaucema have elevated intraoc- 
ular pressures. In addition, the ele- 
vated intraocular pressure -usually 
precedes glaucomatous damage to the 
optie nerve by a variable period. of 
time. The fect that most patients with 
glaucoma have elevated intraocular 
pressure does not logically mean, 
however, that most patients with 
elevated intraocular pressure have 
glaucomatous optic nerve damage, or 
will, in fact, ever develop -such 
damage. On the contrary, available 





out. damage, which it surely is. Yes, we 
may safely. withhold treatment as 


“Jong as the disc-remains completely 


normal, and the tension is not unduly 
elevated, but let us not withhold treat- 
ment when we have detected a begin- 


- ning glaucomatous change in the optic 


disc, even though there is as yet not 
the slightest defect in the visual field, 
and let us not withhold treatment 
even if the disc is. completely normalif 
the tension is considerably elevated. 
In eases where the dise is normal 

and the angle open, if tension is in the 
20s, if one were to insist on using the 
term ocular hypertension, we might 
call this a mild case of ocular hyper- 
tension. Hf tension is in the 30s, we 
might call this a moderate case; if 
tension is in the 40s or higher, this 
should be called a severe case. But in 
all three instances, it is simply open- 
angle glaucoma. Regardless of terms, 
let us treat the case as we would any 
case of glaucoma with similar tension 
elevation. - 

PAUL A. CHANDLER, MD 

W. Morton Grant, MD 

Boston 


‘Ocular Hypertension’ vs Open-Angle Glaucoma: 


data indicate just the opposite to be 
true. Numereus studies from North 
America, as-well as every other part of 
the world, during the past decade 
demonstrate that the prevalence of 


- ocular’ hypertension in the general 


population is at least ten to 15 times 
greater-than the prevalence of glauco- 
matous optic nerve damage (as de- 
fined by visual field loss), Similarly, in 
studies. in which patients with ele- 
vated intraocular pressure but with- - 

out optic nerve damage (ie, ocular 


hypertension) are followed up without 
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treatment, the incidence of visual 
field loss in periods up to ten years is 
about 5% to 7%. One must therefore 
conclude thet most patients with 
< ocular hyper-ension will net develop 
glaucomatous cptic nerve damage, 
even if not treated. This is indeed 
fortunate ane makes unnecessary the 
pessimistic approach to the disease 
taken by Chandler and Grant. To the 
patient, moreover, the term glaucoma 
-often implies a disease that causes 
blindness urfess treated. This fact 
alone establishes a need For such a 
term as oczar hypertension. Com- 
-pared with the prognosis øf untreated 
~  open-angle g aucoma (wit ch damage), 
~ ocular hypertension is a relatively 
~ “benign disesse.” 

An analogy with angl Pease glau- 
„coma may be-used to reempaasize the 
above point. Almost all patients with 
‘acute angle-closure glauecma have 
anatomically narrow angles prior to 
having an aute attack. The preva- 
lence of anatomically narrow angles, 
however, is fer greater than the prev- 
alence of angse-closure glaucoma. Few 
ophthalmologists would suggest that 
all asymptomatic patients with nar- 
row angles -hould have surgery to 

“prevent. the possibility of angle- 
closure. 

Drs Chander and Grant, in sug- 
gesting that the term ocular hyper- 
tension be eiminated, state “let us 
call the condition early - open-angle 
glaucoma wi.hout damage, which it 
surely is.” Or the contrary, the bulk of 
clinical evidence indicates that most 
instances of ocular hypertension are 
merely the upper end of the intraoc- 
ular pressure distribution eurve and 

not all “early open-angle glaucoma” 
‘Tt is true “hat the population of 
patients withocalar hypertension con- 
tains most of these patients with early 
open-angle g aueoma, but it is not true 
-that most pa iets with ocular hyper- 
“tension will develop glaucoma if 
untreated. It is for just this reason 
that ocular Eypertension & a useful 
clinical term. 

The previous comments should not 
be misinterpreted as indicating that 
there is anything wrong ‘or incorrect 
in instituting therapy for glaucoma in 
some patients with ocular hyperten- 
sion in the absence of visual field loss. 
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In agreement with Chandler and 
Grant, we treat all patients with optic 
nerve damage, and those in whom the 
likelihood of developing optie nerve 
damage is sufficiently great that the 
risks of therapy are less than the risks 
of developing damage. This may be 
true when intraocular pressure is 
consistently high (eg, above 30 mm 
Hg), when there is asymmetry or 
progression of cupping, when the 
patient has a strong family history of 
glaucoma (especially a maternal fami- 
ly history, according to recent data), 
when diabetes mellitus is. present, 
when accurate perimetry is not possi: 
ble, ete. 

Drs Chandler and Grant state that 
“regardless of terms let us treat the 
ease [of ocular hypertension] as we 
would any case of glaucoma. with 
similar tension elevation.” Here 
again, we must disagree. If a patient 
has optic nerve damage, he is already 
demonstrating that the degree of 
pressure elevation is sufficient to 
produce visual loss under the various 
genetic and vascular conditions exist- 
ing in him and his eyes. Under these 
circumstances, every effort must be 
made to lower his intraocular pressure 
so that further damage will be 
prevented. This includes the use of 
topical and systemic medications, all 
of which may have serious side 
effects, and even surgery when neces- 
sary. We do not believe that patients 
with “similar tension elevation” but 
without optic nerve damage should be 
subjected to such intensive therapy, 
for the treatment itself may in many 
instances carry more risk and induce 
more damage than the likelihood of 
developing the disease. When a person 
has less than one chance in ten of 
developing field loss, why subject him 
to up to a 50% chance of developing 
cataracts from long-term use of cho- 
linesterase inhibitors, or the renal 
colic, acidosis, and other systemic 
effects of long-term carbonic anhy- 
drase inhibitors, or the ocular compli- 
cations of surgery, merely to normal- 
ize a statistical number? Remember, 
this patient does not demonstrate that 
the degree of pressure elevation in his 
eyes will ever preduce optic nerve 
damage. In summary, when the risk of 
damage is high, therapy is mandatory. 


„are less likely to do so. Knowing that 




















When the chance for damage is slight 
the dangers of therapy may we 
outweigh the risk and must be care- 
fully evaluated. 

Drs Chandler and Grant make an. 
important point that during a period. 
of time we often can make a predic- 
tion in untreated (ecular hyperten-. 
sive) patients, as to which are more 
likely to develop aeld loss and which 


10% or less of sueh patients will 
develop optic nerve damage makes 
early accurate identification of. the 
patient with true glaacoma extremely. 
important. We agree that evidence of 
beginning optic nerve damage makes 
treatment mandztory, but that. is 
later than we woud Uke to:start ther- 
apy. New, exciting research offers 
hope that one cam identify the true 
patient wih glaucoma from among 
the patients with ocular hypertension 
more accurately aad Sarlier than ever 
before. Identificatior of the relation- 
ship between primary open-angle 
glaucoma and HLA antigens may 
provide sueh an important link, In a 
yet unpublished study, it is demon- 
strated that 41% of patients. with 
ocular hypetiension and either HLA- 
B7 or HLA-B12 antigens develop 
glaucomateus opt Herve damage in 
five to ten years, while only 5% of 
similar patients without these“ anti- 
gens suffer such damage (and most of 
these were diabetics: Another study 
presents the predictive value of the 
effects of topical eoirephrine and is to 
be published in the. ARCHIVES, Of 34. 
patients with ceulur hypertension = 
whose intraocular pressure was re- 
duced by more than 5 mm. Hg after. 
treatment. with epinephrine, 17 (60%) © 
developed. glaucomatous field loss in’ 
five to ten years, whereas only three 
(6.5%) of 46 similar patients. with 
ocular hypertension who were less” 
responsive to epiaephrine treatment. 
lost visual Seld, Suclystudies offer the. 
optimistic promise that true primary = 
open-angle glaucema may soon be a 
separable from the population of : 
patients with ocular hypertension... — 
Until such time, we believe the term 
ocular hypertension serves a useful 
clinical purpose. i 





ALLAN E. Kotxer, MD. 
BERNARD BECKER, MD: = 











































Oh More than 15 vears ago, various 
studies made it clear that many eyes 
“tolerated pressures far above the 
- statistical normal for long periods of — 
time. Until these studies were done, it 
: would have been considered close to 
malpractice if hypertensive eyes were 
not treated. Yet we knew that unde- 


“sirable side effects were present with 


all the antiglaucomatous medica- 
= tions. 

The term ocular hypertension was 
coined to describe eyes with increased 
“intraocular pressure, but with undam- 
aged optic discs and normal fields of 


vision. The older ophthalmologists 


Crie and Grant urge us to 
discard the diagnosis ocular hyperten- 
sion and use in its stead early open- 
angle glaucoma for patients with high 
intraocular pressures, open angles, 
normal optic dises, and normal visual 
‘fields. They also advocate early treat- 
“ment of these patients to prevent 
- glaucomatous loss of vision. 
~ + Should. we label these patients early 
glaucoma? Many of them will never 
lose vision. In addition, the word glau- 
-ecoma has connotations of prospective 
-Plindness that frighten the patient 
and hamper his ability to obtain 
“employment or insurance. Ocular hy- 
-pertension is a useful term that 
accurately describes the condition 
“without implying an unduly dire prog- 
nosis. It does not, of course, imply a 
“totally benign condition offering no 
risk to the patient’s vision. Obviously, 
' gome patients with ocular hyperten- 
sion will in the future develop glauco- 
matous optic nerve damage, and all 
must be carefully watched for this 
> possibility: 
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then became psychologically . more 


willing te follow up (but not treat) 


such patients when the condition was 
called “ocular hypertension” rather 
than “possible glaucoma.” 

A problem has since arisen because 
some medical students, residents, and 
ophthalmolegists have been lulled into 
a false sense of security. In their 
minds, the term ocular hypertension 
implies a benign process. As a result, 
some patients have suffered serious 
visual loss because they were not care- 
fully followed up. For this reason, the 
term “glaucoma suspect” is prefera- 
ble. H includes patients with in- 


The impcrtant issue raised by the 
editorial, however, is not the question 
of terminolegy. Rather, it is the ques- 
tion of whether the ocular hyperten- 
sive patient should be treated with 
pressure-lowering medieation. This 
question is of great importance to the 
practicing ophthalmologist whe faces 
the decision several times each week. 

Experts certainly disagree about 
indications for treatment. Some, like 
Chandler and Grant, emphasize the 
danger of visual loss in the ocular 
hypertensive patient and are inclined 
to begin treatment early. Others, 
more impressed by the side effects of 
treatment and the relative infrequen- 
cy of visaa loss in ocular hyperten- 
sives, prefer to carefully follow. up 
these patients, withholding treatment 
until subtle signs of optic -nerve 
damage appear. 

The reason for these divergent 
opinions about the risks and benefits 
of therany becomes clear when we 
examine the factual information 
available to the ophthalmologist as he 


‘Glaucoma. Suspect’ or ‘Ocular Hypertension’? 


creased intraocular pressures, or large 
(presumably physiologic) optic cups, 
or narrow angles. Both the physician 
and the patient are more likely to 
remain interested in adequate follow- 
up care. 

There will continue to be some 
usefulness for the term ocular hyper- 
tension, eg, for the nervous patient 
who might be badly frightened by the 
term glaucoma suspect. It may permit 
employment and insurance opportuni- 
ties that could be lost if the term 
glaucoma suspect is used. 

ROBERT SHAFFER, MD 
San Francisco 


Ocular Hypertension: To Treat or Not to Treat? 


decides whether or not to treat a 
patient with ocular hypertension. 
When making this decision the oph- 
thalmologist, explicitly or implicitly, 
asks himself three questions. 

(1) What is the risk to the patient 
with high intraocular pressures of 
losing vision from glaucoma? In two 
recent population surveys, the preva- 
lence of ocular hypertension (pressure 
more than 20 mm Hg) was nine and 20 
times, respectively, the prevalence of 
primary open-angle glaucoma.'? As- 
suming that all patients with glau- 
coma go first through a phase of 
ocular hypertension, these figures 
suggest that the lifetime risk of glau- 
coma developing in a patient with 
ocular hypertension is, on the average, 
somewhere around 1:20 to 1:9. This 
estimate of average risk is encourag- 
ingly low. Unfortunately, it is not 
particularly useful in dealing with a_ 
young patient with ocular hyperten- 
sion or a patient with severe ocular 
hypertension. Both of these patients 
will. probably have. a higher-than- 
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average lfevime risk. 
We need prospective studies to 
further defize the risks sf untreated 
ocular -hypertension for. individual 


vo patients. Almeady, several prospective 


studies: Indwate less than 5% of 
patients wita untreated scular hyper- 
tension will Ame vision daring a five- 
year peried.-* We still kick informa- 
tion on the “tia of glaucomatous 
- damage developing after 10, 15, or 20 


a years or loger. Also, we have little 


information on how the risk of glauco- 
matous camage increases with in- 
creasing lewels of oculer hyperten- 
sion ` 
- Is there other information that 
might helo us identify the patient who 
is destined % lose vision from glau- 
coma? Many factors ane tests have 
-peen proposed: diurnal range of 
“intraocular pressure variation, out- 
flow facility. response to-waterload, 
corticosteroid response, pressure re- 
duction following treatment with pilo- 
carpine.or eGinephrine, family history 
of glaucoma. size and skape of optic 
cup, refractive error, age presence of 
diabetes mellitus, and bleod pressure. 
Unfortunate’y, none of these factors 
has been proven in a prospective study 
to be a valid predictor of visual loss. 
(2) What äs the probability that 
treatment. will prevent the patient 
from losing vision? Our intuition tells 
us that treating a patiert with pres- 
sure-lowerine medicatior: should pre- 
vent glaucomatous loss o? vision. It is 
‘disconcerting to see how little evi- 
dence supperts this feeling. One 
ady, in fact, found prophylactic 
ent. wath miotics was ineffec- 
; ' Reasors for treatment failures 
“may include poor patient compliance 










"and failure & medieatior to keep the 


` intraocular pressures low at all 
times. i 
(3) What is the. risk of adverse 


effects fremany proposed method of 
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treatment? The adverse effects and 
disadvantages of therapy are the 
major deterrents to the treatment of 
ocular hypertension. Their frequency 
and severity must be weighed against 
the risk of visual loss. Treatment of 
any kind can be expensive, is inconve- 
nient, alters the patient's life-style, 
and may produce psychological ill 
effects. Miotics cause discomfort, ac- 
commodative spasm, reduced vision, 
retinal detachment, and cataracts. 
Treatment with epinephrine causes 
allergic reactions, induces cardiac ar- 
rhythmias, and exacerbates angina 
pectoris. Carbonic anhydrase inhibi- 
tors induce parasthenias, anorexia, 
weight loss, depression, hypokalemia, 
renal stones, and hypersensitivity 
reactions, including death. 

Lacking adequate information re- 
garding the natural history of un- 
treated ocular hypertension, uncer- 
tain of the efficacy of treatment, and 
awed by the leng list of adverse reac- 
tions to treatment, how is the ophthal- 
mologist to decide what to do with the 
patient with ocular hypertension? 
Should he adopt a rigid policy of treat- 
ing all patients whose pressure is 
above a certain level? Or should he 
adopt an equally rigid policy of treat- 
ing no one until there is unequivocal 
evidence of optic nerve damage? 

We find a more flexible approach 
useful in our clinic. We explain to the 
patient that he has a condition that 
potentially might cause him to lose 
vision, a loss of vision that he might 
not notice until it is far advanced. In 
this manner, we emphasize the neces- 
sity of periodic reexaminations. Then 
we discuss with the patient the pros 
and cons of treatment and allow him 
to participate in the decision regard- 
ing therapy. 

In most cases, we decide to follow 
up the patient without treatment. We 
reexamine the patient at yearly inter- 


"the patient er the physician). The . 











































vals if the pressures are in the low 208, : 
half-yearly intervals if the pressure 
are in the high 20s, end every three t 
four montas if the pressures are more 
than 30 mm Hg. The heart of each. 
examination is a careful reassessment. 
of optic discs and wisual fields. We 
perferm sensitive selective perime- 
try, hoping to detect visual field 
defects when they are still impercep- 
tible to the patient and perhaps even 
reversible. Stereascopic photographs 
are taken of the obti» dises. Using this 
regimen, we have of course, had some 
patients whe have developed. early 
signs of optic nerve involvement, and: 
these. we have stated on intensive” 
treatment. Rarely. however, has a 
patient lost enougk vision between 
examinations to be aware of the loss. 

We do treat afew. cases of. ocular 
hypertension. Indications for. treat- 
ment include large or asymmetric 
cups of the optic discs, high intraoc-— 

ular pressures, or anxiety (either of 


crucial point that must be remem- 
bered in treating these patients is 
that. the treatment äs not absolutely 
necessary and shoulc not be pushed to 
the point ef severe toxicity. Carbonic 
anhydrase inhibitersand anticholines- 
terase miotics shoald be used cautious- 
ly, if at al. Treatment with epineph- 
rine should be avoided if the patient: 
has cardiac disease. Surgery is eon- 
traindicated. Furthermore, the physi- 
cian should be able to show that: his 
treatment is effective. A- fall in 
intraocular pressure-may be sponta- 
neous rather than due to therapy ando 
must be confirmed by repeated mea- 
surements or by asiag one eye as an- 
untreated control. This approach, we 
believe, emphasizes the ancient Hip- 
pocratie principle ef “first do no 
harm.” ; : ; 

CHAELES D. PHELPS, MD 


| For uninterrupted control of 1.0.P. 
„never more than one or two instillations 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm’s canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical 
procedures for treatment of the disease. 


Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two insttlations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one in tte morning) are generally needed. 

Although PHOSPHOLINE IODIDE is lcnger-acting than other miotics, 
it is not more potent. With four concentrations available, it offers a high degree of 
dosage `lexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 

Wher starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initia use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE $2129.22 


(echothiophate iodide for ophthalmic solution) 
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PHOSPHOLINE IODIDE 
(echothiophate iodide) 
in the management of 
chronic simple (@pen-angle) 
glaucoma or glaucoma 
secondary to aphakia 








BRIEF SUMMARY 
(For full prescribing information, see package circular } 


PHOSPHOLINE IODIDE? 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase ir- 
hibitor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma. Sub- 
acute or chronic angie-closure glaucoma after iridectorny or 
where surgery is refused or contraindicated. Certain noo-vuveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia - Concomitant esotropias-with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due to the possi- 
‘bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients 
Warnings: 1. Use in Pregnancy: Sate use of anticholinesterase 
medications during pregnancy has not been establishec, nor 
has the absence of adverse effects on the fetus or or the 
respiration of the neonate. 

2. Succinylichaline should be administered only with great 
caution, if at all, prior to or during general anesthesia to patents 
receiving anticholinesterase medication because of possibie 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma veth 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterese med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. : 

Precautions: 1. Gonioscopy is recommended prior to intiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of thiscondi- 
tion, anticholinesterase therapy should be avoided or used 

Cautiously because of the intense and persistent micsis anc 
ciliary muscle Contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimai ducts for 
a minute or two following instillation to minimize drainage irto 
the nasal chamber with its extensive absorption area: The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac regu- 
larities occur. 

‘§. Patients receiving PHOSPHOLINE IODIDE whe areex- 
posed to carbamate or organophosphate type insecacidss and 
pesticides (professional gardeners, farmers, workers in plants 
manufacturing or formulating such products, etc.) should be 





warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides. the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme cau- 
tion, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial in- 
farction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution. if atall, where there is a prior history of 
retinal detachment. 

Adverse Reactions: 1. Aithough the relationship. if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment has been reported 
in a few cases during the use of PHOSPHCLINE IODIDE in 
aduit patients without a previous history of this disorder. 

2. Stinging, burning, lacrimation. lid muscle twitching, con- 
junctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. iris cysts may form, and if treatment is continued, may 
eniarge and obscure vision. This occurrence is more frequent 
inchildren. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctiva’ thickening, obstruc- 
non of nasolacrimal canals. 

6. Lens opacities occurring in patients urder anticholinester- 
ase therapy have been reported: routine examinations should 
accompany prolonged use. 

7. Paradoxical incréase in.intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg parenterally; 
PROTOPAM* CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary. 
How Supplied: Four potencies are available. 1.5 mg package 
for dispensing 0.03% solution:.3.0 mg package for.0.06% solu- 
tion: 6.25 mg package for 0.125% solution: 12.5 mg package 
tor 0.25% solution. Als Contains potassium acetate (sodium 
hydroxide or acetic acid may have been incorporated to adjust 
pH during manufacturing); chlorobutano! (chloral derivative), 
mannitol. boric acid and exsiccated:sodiur phosphate. _ 
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e Standardized A-scan.achography (ut- 
: trasonog'apny) is rapidly assuming its 
appropriate role as a primary diagnostic 
tool in ophthalmology. Its ability to display 
. “tissue texture” can be used by the expe- 
_ flenced examiner to establish a reliable 
tissue diagrosis in a high percentage of 
lesions. The most important intraocular 
“<neoplasm is the choroidal malignant 
melanoma, and a diagnostic accuracy in 
excess of 95% has been reported by 
Ossoinig ef al. This smaller series of 
|. proven’ choroidal malignant melanomas 
= diagnosed preoperatively by standardized 
“A-scan coniirms the reliability of this 
noninvasive technique. 
(Arch: eae 95:598-597, 1977) 
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Standar lized A-Scan Echographic Diagnosis 
of Choroidal Malignant Melanomas 


O ssoinig and Blodi,' and Ossoinig et 

al? have described the standard- 
ized A-scan echographic characteris- 
ties of choroidal malignant mela- 
nomas that permit accurate preopera- 
tive tissue diagnosis in over 95% of 
cases; these reports are derived from 
the same series of patients, As the 
American literature contains no other 
reports of different series of choroidal 
melanomas examined preoperatively 
with standardized A-scan by other 
examiners, this smaller but important 
group of cases is presented as confir- 
mation of the accuracy claimed and 
the reliability of the method. Three 
cases are particularly noteworthy and 
will be described in detail as they 
emphasize the reliability of the objec- 
tivity of A-scan echography as well as 
its consistency in defining 
texture.” 


METHODS 


All of the patients in our series were 
referred to the Division of Clinical Echo- 
graphy of the Department of Ophthalmol- 
ogy with known elevated intraocular mass 
lesions. All had optically clear media that 
allowed clear visualization and photogra- 
phy, and fluorescein angiography was 
performed for all but one (case. 3). All 
echograms were performed by one of us 
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-enueleatian. in all bet one, the standard- 


“nant melanoma was accurate; the only 
incorrect © diagnozis was. made. in van 


“tissue 






(B.L.H.): the A-scens.avere performed with - 


-the Kretztecknik 7208 MA and thè Bescans. : 


were performed with the. Bronson-Turner 
Ophthalm: c B-scas. Histologie verification 
of every dagnesis wag obtained. by- 





ized A-sezn diagnosis. of choroidal malig- 






atypical retiroblastoma (case 3). =P. tests: 
were performed oni? on those eyes. i 
which useful vision was present and. the _ 
diagnosis stil in dewbt after all other 
studies were verfarmed. The results of @P 
testing are specifically exeluded from this 
report as: they pertain to only a small aS 
portion of the series. ee 





REPORT OF CASES ` 


Case 1—An 1&yeer-old. woman-had a. > 
huge mass:in she temporal periphery of her 
right eye and a viua acuity of 6/60 (Fig 
1). The lesion was noi pigmented.anil was 2 
thought ọn clinical examination to trans- 
iluminate A ñugrescein angiogram; 
showed diffuse stainisg and pooling of the’ 
dye. A contact B-war echogram showed a. 
high-refleetive, membrane-like surface to” 
the mass, folowee br a speckled, diffuse, + 
homogeneous patternof echoes deep to the. 






` surface. We did noè have a standardized A=: 





scan-availeble at that time. On the basis of 
these findings, a diagnosis of uveal. effu- 
sion was made. age SEES 

Seven morths after the initial 






















grams, the patient developed a secondary 
glaucoma with a flat anterior chamber, 
severe pain, and edematous cornea. When 
an attempted transscleral needle aspira- 
tion of fluid from the presumed effusion 
resulted in no recovery of fluid, she was 
referred to the medical school once again. 
At this visit, an A-scan echogram showed a 
typical malignant melanoma pattern and 
the eye was promptly enucleated. The 
histologic diagnosis was spindle B malig- 
nant melanoma. 

This choroidal melanoma presented in an 
atypical fashion: the patient was very 
young; the tumor mass was thought to 
transilluminate; and it was nonpigmented. 
In addition, the contact B-sean echogram 
showed a membrane-like surface signal 
and a low-reflective, speckled, homoge- 
neous, internal pattern (compare with Fig 
5, left); there was no choroidal excavation, 
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through tumor. 


acoustic vacucle, or shadowing of the 
orbital fat beh nd the tumor, three of the 
findings consicered to be suggestive of, 
but not specife for, malignant melano- 
mas.*° The standardized A-scan echogram, 
however, was Gagnostic in that it fulfilled 
all four criteria for malignant melanomas. 


1. Hard consistency; solid mass lesion. 

2. Sharply rising surface signal; well 
outlined. 

3. Low-medium reflectivity; 10% to 60% 
spike height. 

4. Fast, spontaneous movements of indi- 
vidual spikes. 
*Adapted from Ossoinig et al. 


A seven-month “physician delay” in recog- 
nition of this malignancy could have been 
avoided had a standardized A-scan been 
available on the date of her first consulta- 
tion. 


Fig 1.—Top, Large mass can be seen filling temporal half of globe. 
Bottom left, Contact B-scan echogram at maximum sensitivity 
showing smooth membrane-like surface (arrows) with diffuse, 
homogeneous, speckled pattern of echo signals from within mass 
(compare with Fig 5, left). Bottom right, Standardized A-scan 
echogram performed shortly before enucleation typical for cho- 
roidal malignant melanoma. Solid arrow points to surface of 
tumor; hollow arrow points to blurred echo spike within mass, 
which represents rapid spontaneous movements (hence blur in 
photograph) of individual echo spikes indicative of blood flow 





Case 2.—A 26-year-old woman had a loss 
of vision in her right eye that started 
several months prior to our seeing her (Fig 
2). Visual acuity was reduced to 6/60 by a 
pink-orange elevated mass at the posterior 
pole of the eye that had no associated 
elevation of the retina. On indirect 
ophthalmoscopy, it was believed the mass 
“paled” or “blanched” with slight digital 
pressure applied to the globe. A fluorescein 
angiogram showed extremely early filling 
of the tumor with dye in the choroidal 
phase of circulation and intense late 
staining of the tumor. A diagnosis of cho- 
roidal hemangioma was made on these 
bases. A B-sean echogram showed the mild 
elevation of the mass and a suggestion of 
choroidal excavation, but no acoustic 
vacuole or shadowing of the orbital fat by 
the tumor. The A-scan pattern was, how- 
ever, diagnostic for choroidal malignant 
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melanoma and satisfied all four criteria for 
the diagnosis. The age of the patient, the 
color of the mass, the blanching of the mass 
on digital compression of the globe, and the 


intense fluorescence of tae mass all 
contributed to the persistence in the diag- 
nosis of choroidal hemangioma. Four 
months later, however, A-sean measure- 
ment of the tumor showed that it had 
increased in size by 0.25 mm. A *P test was 
performed and showed an aptake of 550%, 
the highest ever recorded at this institu- 
tion. The eye was promptly enucleated and 
proved to be a spindle B maignant mela- 
noma. 

Here again it can be seen how subjective 
criteria were misleading, while the objec- 
tive A-scan pattern was diagnostic. Histo- 
pathologically, no evidence of excessive 
vascularization of this ameianotic mela- 
noma was found to explain the blanching 
or the fluorescein angiegraphic ap- 
pearance. 
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photograph. 


Case 3.—A 10-year-old girl had a blind 
but comfortable right eye (Fig 3). The 
history of the pattern of visual loss was 
unavailable. The child had never had an eye 
examination in the past. Through clear 
media, a large smooth mass could be seen 
in the inferior periphery of the eye, which 
was 12 mm in elevation. It was not 
pigmented and it did not transilluminate. 
X-ray films showed no calcifications. The 
fellow eye was compietely normal. Fluores- 
cein angiography was not performed. 
Contact B-secan echographic appearance 
showed a solid homogeneous mass with a 
suggestion of shadowing of the orbital fat 
but no choroidal excavation or acoustic 
vacuole. The A-scan pattern showed all of 
the characteristics of choroidal malignant 
melanomas and a diagnosis of malignant 
melanoma was mace. The eye was enu- 
cleated without delay. The histologic diag- 
nosis in this case was retinoblastoma, but 
an atypical one consisting almost wholly of 


Fig 2.—Top left, Red-free photograph of pee mass in posterior 
pole. Top right, Contact B-scan echograr showing relatively 
small elevation of tumor with a suggestion əf choroidal excava- 
tion (arrow) but no acoustic vacuole or shadewing of orbital fat by 
tumor. Bottom, Diagnostic A-scan oftumar a time of the patient’s 
first visit. Note sharply rising surface signal arrow) and very low 
reflectivity of tumor. Blurred spikes due o blood flow were 
present during dynamic examination but are not shown in 


dense sheets of retirblasts without any 
interstitial tissue to provide large acoustic 
interfaces. There wer= no calcifications or 
foci of necrosis to pr-duce the customary 
high reflectivity of a etinoblastoma.’ 

In this case we am able to show the 
reason for the false-positive misdiagnosis 
of malignant melanoma as, with the excep- 
tion of the cell type, he tissue texture of 
this tumor was exact!» that of a melanoma; 
ie, a dense homogenecius mass of cells with 
few blood ressels and ao large echo-produc- 
ing interfaces (Fig 4% The incorrect diag- 
nosis was directly attributable to the 
atypical nature of the tumor, not to any 
failing on the part of the standardized A- 
scan instrumentation 


RESULTS 


In 19 cases in which the A-scan 
diagnosis of choroieal malignant mel- 
anoma was made, histologic confir- 
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Fig 3.—Left, Smooth mass is clearly seen in inferior portion of eye. Right, A-scan pattern of tumor typical for malignant melanoma, 





sharply rising surface signa! indicative of solid mass (arrow) followed by homogeneous low reflective chain of tumor spikes. Low 
reflectivity of this atypical retinoblastoma is explained by its histologic appearance (Fig 4, right). 





Fig 4.—Left, Histologic appearance of spindle B malignant melamoma described in case 2 showing typical “tissue texture" of malignant 
melanoma. Densely cellular mass lesion without large vessels, septa, or necroses to produce strong echo signals; therefore lesions are 
typically low reflective. Right. Photomicrograph of retinoblastoma described in case 3. It is a densely cellular tumor containing none of 
the typical findings of retinoblastomas responsible for their high reflectivity. Tissue texture of this atypical retinoblastoma is essentially 
identical to that of malignant melanoma (left) and produces an A-scan pattern of low reflectivity indistinguishable from malignant 
melanoma. 


mation of the actual tissue diagnosis 
was made available by enucleation. 
The diagnosis was correct in 18 cases 
and incorrect (false-positive) in one 
atypical retinoblastoma. This verifies 
the accuracy of standardized A-scan 
in the diagnosis of intraocular mass 
lesions and emphasizes the value of 
this noninvasive, reliable technique in 
tissue differentiation. 


COMMENT 


When high-frequency sound beams 
are pulsed into living tissues, echo 
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created at interfaces 
between tissues having differing 
sound propagation properties. The 
magnitude of the echo signal produced 
is a funetion of the size of an interface 
relative to the incident sound’s wave- 
length, the amount of acoustic “mis- 
match” at the interface, and the angle 
of incidence of the sound energy to 
the interface. The strongest echoes 
are produced at large interfaces 
(greater than 0.5 mm; 1 wave- 
length = 0.2 mm) where there is a 
large acoustic mismatch and where 


signals are 


the incident angle of the sound energy 
is 0° (perpendicular). These properties 
allow tissue characterization, or the 
recognition of tissue texture, and 
familiarity with the histologic ap- 
pearance of lesions permits the trans- 
lation of this tissue texture into a 
tissue diagnosis with a high degree of 
accuracy. 

Choroidal malignant melanomas 
are almost always densely cellular, 
solid masses comprised mainly of 
melanoma cells with very little inter- 
cellular connective tissue septa, blood 
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Fig 5.—Left, Typical contaet B-scan echo 
surface signal is inseparatle from echo signals produced by superficial half of tumor; ie, surface signal blemds into tumor signals. 
Absence ef echo signals deep in tumor is result of sound attenuatian by loss of sound energy in more superficial buix of tumor. Right, A- 


scan pattern of large melamoma showing 


vessels, or necroses. Bezause of the 
lack of important echo-preducing in- 
terfaces, it can be predicted that these 
tumors are low-medium-reflective. 
Retinoblastomas, on the other hand, 
are characterized by the presence of 
large vessels, hemorrhages, areas of 
necrosis, and calcificatior, all of which 
produce large acoustic interfaces and 
contribute to and explam their cus- 
tomary high reflectivity Case 3 was 
an atypical retinoblastoma, having 
none of these echo-procucing inter- 
faces; it did, however create an 
echogram totally consistent with its 
tissue texture. 

Standardized A-scan echography is 
capable of identification of tissue 
texture, not cytology, as cells and 


1. Ossoinig KC, Blodi FC: Preoperative differ- 
ential diagnosis of tumors withsechography: III. 
Diagnosis of intraocular tumors in Blodi FC (ed): 
Current Concepts in Ophthalmowgr. St Louis, CV 
Mosby Co, 1974, vol 4, pp 296-373. 

2. Ossoinig KC, Bigar F, Kaefring SL: Malig- 
nant melanoma of the choroid anc ciliary body. 
Bibl Ophthalmol 83:141-154, 1975. 
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their details are far too small to be 
resolved by ultrasound. Since most 
lesions have their own individual 
tissue texture, and this tissue texture 
is repeated in most (if not all) lesions 
of any given type, this texture can be 
translated by the experienced exam- 
iner into a reliable tissue diagnosis. 
The ability to recognize objective 
criteria in an echogram is a great 
advantage in diagnosis as subjective 
findings cease to be a source of 
error. 

The reliability ef standardized A- 
scan echography in the evaluation and 
diagnosis of intraecular tumors is no 
longer open to question. The diag- 
nostic accuracy claimed by Ossoinig et 
al? has been confirmed in our much 
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gram of large choroida! malignant melanoma (compare with Fig 1, bottom left). Note that 


declining strength of echoes deep in tumor caused by sound attenuation. 


smaller but important series of choroi- 
dal melanomas. Cf paramount impor- 
tance is tne availability of objective 
criteria for establishment of the diag- 
nosis, the reproducibility of results, 
and the fact that only “atypical” 
tumors can cause errors in diagnosis. 
It is important tc remember that 
standardized A-scanechographic trac- 
ings are “tissue texture tracings” ina 
sense, and it is this texture informa- 
tion that, coupled with an intimate 
familiarity with the histologic aspects 
of lesions, ean be translated into 
tissue diagnoses. Cellular details, and 
therefore cytologie diagnoses, are 
beyond tke resolution capability of 
ultrasound. 
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© A family history of glaucoma was 
found-in 50% of patients with primary 
open-angle glaucoma (POAG) and 43% of 
patients with ocular hypertension (OH), 
Positive family history was twice as 
‘prevalent in those with OH and either 
HLA-B7 or B12 antigens than in OH with 
neither antigen (P < .01). Although POAG 
occurred equally in men and women, the 
prevalence of a positive family history of 
glaucoma on the maternal. side of the 
family in POAG patients was six to seven 
times. greater than on the paternal side 
‘(P< 0005). However, in patients with 
OH; but no glaucomatous field loss, there 
no difference in prevalence of mater- 
l and ‘paternal family history. Even in 
with HLA-B7 or B12 antigens, there 
jas no predominance of maternal family 
story. The implication that offspring 
were more likely:to develop POAG when 
their mother’s side of the family rather 
an their father’s side had the disease 
has provided an additional potentially 
useful risk factor in patients with. OH. In 
addition, it has. raised: interesting. ques- 
tions as to possible maternal cytoplasmic 
ctors in the transmission and pathogen- 
esis of POAG. 
(Arch. Ophthalmol 95:598-600, 1977) 





; Arcepted for publication Sept 20,1976. 
From the Glaucoma Center, Washington Uni- 
versity School of Medicine, St: Louis. 


Reprint requests to Glaueoma Center, Wash- -- 


‘ington University School of Medicine; 660 5 
Euclid, St Louis, MO 63110 (Dr Becker). 


‘amily History in Primary 
Open-Angle Glaucoma 


ong H. Shin, MD: Bernard Becker, MD; Allan E: Koker, MD 


Itheugh the role of genetic factors 
in the pathogenesis of primary 
open-angle glaucoma (POAG) is gen- 
erally accepted, the exact mode of 
transnission appears to be variable.’ 
Some pedigrees are compatible with 
autosomal dominant inheritance,*° 
but others suggest recessive modes of 
transmission.*’ Furthermore, many 
patients with POAG fail to give a 
family history of glaucoma,’*** and 
recent evidence suggests the disease 
may. be heterogeneous.” Studies of 
corticosteroid responses in vivo and in 
vitro suggest that the highly respon- 
sive: state associated with POAG is 
inherited in autosomal recessive fash- 
ion." However, only a small group of 
high responders develop POAG. 
Therefore. the inheritance of POAG is 
best described as multifacto- 
rialt?"""° The present study at- 
tempts to identify some of the factors 
in the transmission of POAG. 


PATIENTS AND METHODS 


One Bundred fifty patients with POAG 
(84 white and 66 black, 80 men and 70 
women} and 88 patients (58 white and 30 
black, 45 men and 48 women) with ecular 
hypertension (intraocular pressure > 20 
mmHg), but no visual field less, were 
selectec rancomly from the Glaucoma 
Center of Washington University School of 


Medicine. Patients with pigmentary dis- 


pérsion syndrome, inflammatory disease, 
and congenital defects were omitted. 

All of the sabjects-had been followed in 
the Glaucoma Center for 5 to 15 years, 
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during which time they underwent. re- 
peated eye examinations at regular inter- 
vals. The examinations included applana- 
tion tonometry, tonography, gonioscopy, 
ophthalmoscopy, and both kinetie and 
static Goldmann perimetry. Testing for 
HLA antigens was done as previously 
described." A positive family history of 
glaucoma (FH +) was defined as a reason- 


ably clear-cut history of chronic glaucoma. < 


in any relative. Further classification 
divided the group with positive family 
history into four subdivisions—maternal 
side (FHM +), paternal side (FHP +), both 
maternal and paternal (FHM + and P+), 
and only siblings and offspring (FHS+ 
and O+). If individuals gave a history of 
glaucoma in siblings and offspring as well 
as the families of parents, only the paren- 
tal data were used in the subclassification. 
For the statistical analysis Yates’ chi- 
square test or paired chi-square was 
employed. 


RESULTS 


The prevalence of a positive family 
history (FH+) of glaucoma in the 
total POAG population was 50% (75 of 
150) and in those with ocular hyper- 
tension (OH) was 43% (38 of 88) (Table 
1). The FH+ was noted in 55% of 
white patients with POAG, 44% of 
blacks, 49% of men and 51% of women. 
These. differences were not statisti- 


cally significant. In white patients. 


with OH, 45% had FH+ as compared 
to-40% of blacks, 42% of men had FH + 
and 44% of wemen. 

The POAG patients with FH+ 
were subdivided into four categories 
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as follows: maternal sade (FHM +), 
paternalsile (FHP +), beth maternal 
= -and paternal sides (FHM and P+), 
and sibling and offspring (FHS + and 

- Q+) (Table 2). Among beth white and 
black, male and female POAG pa- 


` tients, FHM+ was significantly 
greater than FHP+. In contrast, 
among the OH population there was 
no significant difference between 
FHM+ and FHP+ (Table 2). Fur- 
thermore, ‘the prevalenze. of FHP+ 
was significantly greater in the OH 
subjects (17%) than im the POAG 
patients (4%) (P < 000. 

In the 88 patients wi.b-OH, either 


Le > HLA B7 or B12 antigens were present 


in 33 (8%). The preva-enee of FH+ 
was significantly greates:(P < .01) in 
the group with either entigen (63%) 
than in those OH: patients with 
neither antigen (81%) (Table 3). How- 
ever, the prevalence of either B7 or 
B12 antigens in the OH patients with 
FHM + cic not differ at af from those 
with FEP+ or from aie total OH 
group with FH+. 


Table |.—Family —istory 
ef Glaucoma in Patents 
With POAG and OH 


~. No. With 
No. FH+ (%) 
Total POAG 156.2 75 (50) 
[etic se 88 as) 
White CH 5E 
Bilack-CH 3 
Men OF AE 
Women DH 42 





12 (40) 
19 (42) 
~ 19 (44) 








1 (1%} 3 (5%) 





Table 2.—Comparison of Glaucoma History 
on Maternal and Paternal Sides of the Family 


: White —— — Black Male Female Total Total 
s POAG POAG POAG POAG POAG OH. 
No. | 84 == 86 80 70 159 88 
FH + 46 (55%). 29 (44%) 39 (49%) 36 (51%) 75 (50%) 38 (43%) 
FHP + 4 (5%: 2 (3%) 2 (3%)* 4 (6%)F 


3 (4%) 


COMMENT 


Since HLA B7 and B12 antigens are 
transmitted genetically" and are 
associated with POAG," itis not 
surprising to find that FH+ is twice 
as prevalent in the group with either 
antigen (Table 3). It merely confirms 
the hereditary nature of glaucoma 
and its relationship to HLA BT and 
B12 antigens. It is most startling, 
however, to find that the prevalence 
of FHM+ is six to seven times 
greater than FHP+ among patients 
with POAG (Table 2). No such sex 
predominance is seen in the POAG 
patients themselves (Table 1). Also 
patients with OH demonstrate no 
difference in prevalence of FHM + 
and FHP+ (Tabie 2). Furthermore, 
OH individuals who have the B7 and 
B12 antigens whith relate to POAG, 
show no increase in prevalence of 
FHM+. 

These findings have clinical and 


theoretical implications. It is immedi- 


ately apparent tkat the risk factor, 
“family history of glaucoma,” which is 
often used in clinical judgment both 
for prognosis ard therapy of OH, 
must be modified.*°** The FHM+ 


increases markecly the chance of. 


development of field loss, whereas 
FHP + appears te carry no additional 
risk over that of OH with a negative 
family history of glaucoma. 

In addition to the practical conse- 
quences, the ebservations made in this 
study raise provocative questions 
about the transmission of POAG. Is 
the glaucoma gene(s) from the moth- 
er’s side somehow more strongly 
expressed phenotypically than that 
























3 (4%)*7 15 (17%) 





1 (1%) 3 (3%) 2 (2%) 












14(17%2 10 (15%) 









*P < OODE (FHM + vs FHP =). 
+P < 005 (FHM + vs FHP 43. 
TP < 005 HP + POAG vs FHP + OH) 
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13 (16%) 






11 (16%) 24 (16%) 6 (7%) 



















from the father’s aide? More spec 
cally, does a “mateznal factor” 
or incite the pkenstypic manifesta 
tions of glaucoma iz those individual 
with appropriate hereditary factors 
Increased corticosteroid responsive- 
ness appears to de ransmitted-in an 
autosoma. recess vespattern from both. 
parents. Furtaeamore, it correlates. 
with the level of invraocular pressure, 
the outflow facility, the increased 
cup/disk ratio, and che family history- 
of glaucoma, 1" all factors asso- 
ciated with POAG. The HLA. BY and 
B12 are transmi:ted in an autosomal 
dominant. manner from both par- 
ents." They are associated with such. 
factors as family hstery of glaucoma: 
and increased cup/ disk ratio, but not 
with intraocular presure. It must be 
stressed, however, -hat even without: 
medical nterveation, not all high 
responders. to tepical corticosteroids 
who have either B” or B12 antigens. 
develop glaucomateus field loss. At 
present, only 40% tc 50% of such high- 
responding OH pat=nts develop glau- 
comatous damage sfter a five to ten: 
year period of fo low-up: It is tempt- 
ing to speculate, .herefore,. on. the 
basis : of. observatians. made: in the: 
present study that, in addition to the 
increased: corticosteroid responsive- 
ness and HLA E7 =r B12 antigens, 
maternal factor maz play a role in th 
transmission of POAG. - 

Interestingly, there are hereditary 
diseases in whiea maternal-or epige- 
netic factors are “Sostulated. Leber 
optie neuropathy appears to occur only 
in the offspring wen their mothers: 
have the disease.**-*' Geneticists ex« 
plain such findings by postulating 





















Table 3.—HLAvB7 and B12 
Antigens and-Fan“ly History in OH 








Either. Neither 
HLA B7 HLAB7 © 
or BIZ nor B12 Total 




















No. 33(38% 
FH+ 21 (63%:* 
FHM+ 9 (27%: 
FHP+  -9(27%: 


-§ (63%) 88 
7 (B1%)* 38 (43%) 
6 (14%) 15 (17%) 
96-11%) 15 (17%) 











FHS+ o 
and O+ :3(9%7 






36% eT% 











































“maternal cytoplasmic factors. 
cytoplasmic factor can be transmitted 
to the progeny through the cytoplasm 
of the ovum rather than by way of the 
nuclear chromosome.” Evidence for 
maternal cytoplasmic or epigenetic 
factors is-also available in diabetes 
mellitus. In an extensive family study 
of a large number of diabetics with 
nset over age 10 years, a highly 
significant predominance of familial 
_ diabetes is observed on the maternal 
side as compared to the paternal 
side." Such epigenetic transmission 
becomes especially interesting in dia- 
betes because of the increasing evi- 
dence for the role of a viral factor in 
the pathogenesis of the disease. For 
example, in mice, coxsackieviruses B 
can produce diabetes but only in ge- 
netically susceptible animals.’ The 
role.of such viruses in human diabetes 
mellitus. is also postulated." In 
susceptible guinea. pigs, there is also 
evidence for an infectious mechanism 
in the pathogenesis of diabetes, but 
the nature of the infectious agent is 
not elucidated.* In epilepsy, offspring 
-of wwomen with the. disease have a 
<- significantly higher incidence of epi- 
lepsy than the general population, but 
the offspring of epileptic men do 
“not.” 

< One may speculate that in POAG, a 
maternal factor may be transmitted 
and-contribute to the development of 
glaucoma in those offspring who also 
“inherit from either parent a suscepti- 
bility ‘to the disease. Such suscepti- 
bility. would include increased corti- 
“eosteroid responsiveness and its asso- 
- cated: elevated intraocular pressure 
¿ and decreased outflow facility, as well 
-as HLA antigens B7 and B12 and their 
larger cup/dise ratios. It is even 
attractive to attempt to use such 
epigenetic factors to explain the 
‘effects of corticosteroids on suscep- 
- tible individuals. One can demonstrate 
n cell cultures from mouse mammary 
tumors that the mammary tumor vi- 
rus ‘that produces carcinoma only in 
genetically susceptible mice, is stimu- 
lated by glucocorticoids so as to 
produce markedly increased quanti- 
-ties of virus.“ Such an amplification: 
effect of corticosteroids on the pro- 
duction of maternally transmitted 
cytoplasmic factor could account for 








The 
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such effects of glucocorticoids as the 
elevation of intraocular pressure. in 
patients with POAG or OH. 

Other expianations for the appar- 
ently increased maternal transmis- 
sion of POAG include hypothetical 
maternal factors in utero that protect 
against the expression of the paternal 
glaucoma gene. Similar maternal fac- 
tors could even conceivably decrease 
the survival rate of affected fetuses. 
One may also postulate increased 
fertility of 2zlaucomatous women or 
sterility of affected men, but the data 
on patients with OH do not support 
these suppositions. 


This irvestigetion was supported in part by 
grant EY 00336 from the Nationa! Eye Institute, 
and by a fellewship grant from Fight for Sight, 
Ine (DHS). 
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A p-Adrenergic Blocking Agent for the Treatment of Glaucoma 


Thom J. Zimmerman, MD, PhD, Herbert E. Kaufman, MD 


è Timolol maleate, 2 B-adrenergic 
blocking agent, was studied in 30 patients 
with glaucema. Significant intraocular 
pressure lowering was achieved with 0.5% 
and 1.5% seiution of thedrug. At seven 
hours following treatmeni, the IOP was 


| + towered 50% from the pretreatment pres- 


sure with. beth strengths cf timolol. There 
were no subjective or objective ocular or 
systemic: side effects detected. Visual 
acuity and pupil response were un- 
changed. iom pretreatment levels 
throughout the study. §-Aerenergic block- 
ing agents and specifically timolol may be 
an important breakthrough for the medi- 
cal management of glaucema. 
(Arch Ophthalmol 95:603-604, 1977) 


AS drag with fewsside effects is 
needed for glaucoma therapy. 
-». This drug could replace present thera- 
“py and ideally would be additive to the 
current regimens in order to extend 
the limits əf maximal medical treat- 
“ment. Timolol maleate £-adrenergic 
blocking agent, may be such a new 
drug for the treatment of glaucoma. 

Timolol thas been shown to be 
approximately eight times more po- 
tent than propranolol aydrochloride, 
when administered sys? emically, and 
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Timolol 


lacks anesthetic and intrinsic sympa- 
thomimetic activity.’ The safety of 
this compound in humans has been 
demonstrated, using oral, intrave- 
nous, and topical routes of administra- 
tion.'* Timolol has been shown. to 
lower intraocular pressure in the 


normal and the glaucomatous rabbit. 


eye.' Finally, timolol lowered the IOP 
in normal humar volunteers without 
affecting the pupil size, visual acuity, 
blood pressure, or pulse rate: 


This article reports the results of 


our study with this drug in patients 
with chronic oper-angle glaucoma. 


MATERIALS AND METHODS 


Thirty adult subects with chronic open- 
angle glaucoma were studied in a double- 
blind design. After selection for the study, 
the patients were randomized to the treat- 
ment schedule acesrding to a computer- 
generated randone numbers table. The 
patients omitted ai glaucoma medication 
for at least seven days prior to the study. 
The treatment groaps were placebo, 0.5% 
timolo] maleate, and 1.5% timolol maleate. 
One eye of each patient received one of the 
above-mentioned treatments. The other 
eye, receiving no treatment, served as a 
control with the right eye treated in 
patients with even allocation numbers and 
the left eye treated in patients with odd 
allocation numbers. The examiner was 


~ masked as to which eye had received treat- 
ment. Visual acuity, pupil size (measured. 


with a clear plastic millimeter ruler during 
controlled lighting conditions), external 
ocular examination IOP, pulse rate, and 






















blood pressure were monitored for seven- 
hours following treatment; 
RESULTS 

The results are shown in Tables 1 
through 3 and Figs 1 and 2. Table 1 
shows the mear IOPs at various times 
following treatment. Treatment was 
giv en at 9 aM in all cases, Each entry 
in Table 1 is the mean of ten eyes and 
the SEMs are in parentheses. Table 2 
lists the same data-as mean change 
from pretreatment IOP. ‘Both 1.5 
and 0.5% timolol ma leate show (aja 
significaat difference in pressure 
reductior. from pretreatment pres- 
sures at all time periods between 
timolol-treated eres and untreated. 
eyes (P<.01) art’ (b); a significant 
difference in -pressire réduetions 
from pretreatment pressures at all. 
time per.ods between timolol-treated 
eyes and the placebo-treated eyes 
(P< 01} Figures 1 and 2 show 
graphically the dsta from Tables 1 : 
and 2. Teble 3 shows the mean differ- 
ence between the treated and un- 
treated eyes of each group time. 

It can be-clearle seen that timolol. 
lowers IOP by a significant amount 
For both dosages the IOP was signifi 
cantly decreased (F < .01) 20 minute 
after the drop: application and re 
mained s> througkrut the seven hours 
of observation. one hour. afte 
treatment, the IOP was lowered 
mm Hg by 1.5% tirsolol maleate and 











Table 1.—Intraocular Pressure (mm Hg): Mean Values (SEMs) 


Time of Day 





Treatment > QAM? 9:20 AM 9:40 ANE 10.AM 10:30 AM 11 AM | 12PM 
“4.5% timolol maleate : : E : 
Treated eye 31.8 (1.88) 26.8 (2.11) 24.3 (2.5% 20.8 (2.76) 19.5.(2.75) 18:2 (2.63)... 18.1.(2:39) -18.1 (2.45) 15.9 (2.29) 
Untreated eye 28.7 (1.77). 28.0(2.09) 26.9 (2.39 25.5 (2.08) 25.3 (2.12) 22.9(210) 226(216) 22.9 (2.17) 22.5 (2.35): 


< 0.5% timolol maleate : 
Treated eye 37.4 (3.76)} -32.5 (3.98). -28.4 (3.93) 24.3 (3.98) 22:6. (3.84). 22.1 (4.27) 21,013.74) 17.8 (2.69) 18.8 (2:57) 


Untreated eye 33.8 (2.95) 32.4 (2.96) 31.3 (2.89 299(261) 29.4 (2.47) 29.0(2.64) 29.1 (2.64) 24.9 (2.29) 25.0 (1.86) 


“Placebo a ; 
Treated eye 27:4 0.78) 25.6 (1.93) 25.4 (1.80 24.6 (2.10) 24:4 (2.12) 23.9 (1.545). 25.4(2.34) . 24.0 (2.79) 24.6 {2.99} 


Untreated eye 29:3 (2.00). 28.3 (2.35). 27.0 (2.70 1 2 25.8 (3.22) 25.0 (3.11) 26.7 (3-25) 26.1 (3:52) 26.7 (8.47) 





Prior to allocated treatment at 9 AM. 
“T Statistically significant difference in eyes to be treated betweer 0.6% timolol group and placebo group (P < .01). 


“Table 2.—Intraocular Pressure (mm Hg): Mean Changes From Pretreatment Values 


Time Atter Application of Medication 
tip EEE AEN 


Treatment : i 1% hr 2 hr 3 hr 
-1.5% timolol maleate : : 
~ Treated eye*t 
Untreated eye 


“0.5% timolol maleate ~. 
- “Treated eye*+ 
Untreated eye 
‘Placebo 
“Treated eye. 
„Untreated eye 











‘Statistically significant difference in reductions from pretreatment at all time periods between treated and untreated eyes (P < .01). 

‘Statistically significant difference in reductions from pretreatmer at all time periods between treated and untreated eyes of placebo group (P < 01): No 
tatisticaliy significant differences from pretreatment between treatment groups were observed for untreated eyes. 
< $3Statistiċally significant reduction in IOP at particular time pericd (P < .05, P < .01, respectively). 


Table 3.—intraocular Pressure (mm Hg): Mean Differences Between Treated. and Untreated Eyes 


Time After Application of Medication 





; —— eee CLC tcl 
a Treatment i 40 min Phe 1” hr 2hr 3hr 
-15% timolol. maleate 
(Treated minus 
oJ untreated) 
0.5% timolol 
(Treated minus 
untreated) 
Placebo 
(Treated: minus 
untreated) 





* +Statistically significant difference between treated and untreated eyes at particular time periods {P < .05, P < 01; respectively). 
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Fig 1.—Left, Treated eyes: ean IOP vs time after drug. Timoloi 
maleate (1.5%) (closed triangles); timolol (0.5%) (closed circles); 20 
placebo ‘open circles). Rigt, Untreated eyes: mean IOP vs time 

after treatment of other eye. Timolol (1.5%)-(closed triangles); 

timolol (2.5%) (closed ma placebo (open circles). 


mm Hg bs 0.5% timolel maleate. At 
seven kours, the pressutes had been 
lowered frem the pretrestment levels 
by 16 mm Ag and 21 mæ Hg, respec- 
tively. As the tables ane igures show, 
there is essentially no difference in 


< pesponse between these two doses. At 


the end of seven hours. both doses of 
timolol ‘nae lowered the IOP to the 


_-omid-teeas, while the group receiving 


<05% timoSl maleate kad a mean 
pretreatment pressure of 37.4 mm Hg 
and the Ls% timolol maleate group 
began with a mean pretreatment 
pressure o£ 31.8 mm Hg. 
< A closer ook at Table 2 shows that 
the untreaced eyes of both timolol- 
treated greups also had a noticeable 
pressure Gecrease over the seven 
hours. We are unable te explain this, 









-> but wonder about contamination from 


rubbing th= eyes after azplieation of 


=- the treatment, systemic absorption, or 


a centrally mediated effect. Other 
than the. observation the: the moni- 
tored systemic indicators (pulse rate 
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and blood pressure) were unchanged 
throughout the experiment, we have 
no. other aids to ae explain this 
finding. 

Leaving the IOP response, we found 
no. change in distant visual. acuity, 
pupil size, pulse rate, blood pressure, 
or external ocular examination results 
in any of our. patients at any time 
during the experiment. There were 
also no undesirable symptoms discov- 
ered on questioning these patients. 


COMMENT 


A B-adrenergie blocking agent, pro- 
pranolol, was shown to have an ocular 
hypotensive effect in 1967." Since 
then, work has preceeded quietly on 
this interesting elass of agents with 
many studies showing an excellent 
ocular hypotensive response to these 
drugs.*° 
only greatly lower eye pressure but 
also have few toxic effects except for 
practolol, which causes mucocutaneous 


reactions, dry eyes, and corneal ulcers. 


B. UNTREATED EYES 


In general, these agents not“ 

















aa TIMOLOL 1.5% 
e——e TIMOLOL 05% 
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2 3 4 5 6 
HOURS AFTER TREATMENT. 


when administeree orally in dosages 
of 100 te 600 mgviay.’'' Topical use: 
of this group of drugs does not affect 
pupil motility or accommodation, is 
‘well-tolerated, and has not shown local 
or systemic side effects (pulse or blood 
‘pressure change). 

Timolel is a B-adrenergic blocker 
which is thought tecompete with cat 
cholamines for o¢eupancy- of. sympa- 
thetic A-receptor sites. It blocks both 
B,- and £.- receptors and is therefore 
not cardosėlect ve and seems purer 
than many-of the: other B-blockers i i 
that it has no intzinsic sympathomi- 
metic, local anesthetic, or membrane 
stabilizing activ ty” This isthe second 
study of topica ase of this drug in 
humans. Both studies have shown a 
significant pressure-lowering effect, 
no objective or subjective evidence of 
ocular. irritation, and no efféet on 
pupil size, distaat visual acuity, blood 
pressure, or pulse tate, : 

The mechanism #f the ocular hyp 
tensive effect ef this- drug and 
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blockers in general is not known. 
Suggestions include (a) increased out- 
flow: facility,’ (b) reduced aqueous 
wraduction,, and (c) effects from 
urface’ anesthetic or quinidine-like 
roperties.’ Further studies are un- 
derway with this drug in hopes of 
clearly defining its mechanism of 
action: 

“In our opinion, this class of drugs 
chas-important practical implications 
for the treatment of glaucoma. Of the 
blockers that have been investi- 
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gated, timol seems to have the most 
impressive ocalar hypotensive effect, 
and this study and another’ have 
shown no subjective or objective 
ocular or systemic side effects. It is 
important te-extend the time of obser- 
vation of the effects of this drug 
beyond seven hours; in fact, it is 
imperative tc know the effects at 
several days, at one week, and even 
after months >r years. Further dose- 
response data must be obtained since 
the doses used in this study appear to 


Feferences 
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Fig 2._Mean change in IOP from pretreatment level vs time. 
Timolol (1.5%) (closed triangles); timolol (0.5%) (closed circles); 
placebo (open circles) Left, Treated eyes, Right, Untreated 
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be on the plateau of the dose-response 
curve. Particular attention should be 
directed toward long-term effects and 
toxicity. Long-term investigations are 
in progress. 
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Dose Response and Duration of Action 


Thom J. Zimmerman, MD, PhD, Herbert E. Kaufman, MD 


_* Timojol, maleate, a -adrenergic 
blocking agent, was used ina study of 20 
adult pater’s with: chresic open-angle 
glaucoma. This single-dose study demon- 
strated 2 dese response ‘or this drug 
using ccncentrations of 3.1%, 0.25%, 
: 0.5%, anc 1.6%. Timolol, 0.5%, appears to 
give the: maximal ocular hypotensive 
effect; however, each concentration of the 
drug produced an ocular hypotensive 
etfect for atdeast 24 hours. No local or 
systemic. sive effects were discovered 
throughout the study. 

: — Timolo may be an effective, innocuous, 
once-a-dzy, topical agent for the treat- 
ment of @aucoma. : 

° (Arch Gphihalmol 95:603-£07, 1977) 


imoiol maleate, a S-adrenergic 
blocking agent, hag been shown 
to lower inzraocular pressure in nor- 
mal volunteers! and in patients with 
“open-angle zlaucoma:” There was nei- 
ther subjective nor objec tive evidence 
of side eTeets found in &ther of these 
studies? Both investigations? also 
‘supported Endings that this drug has 
no effect on pupillary size, visual 
acuity, blood pressure, or pulse rate. 
The two- studies failed: to show a 
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Timolol 


dose response wita timolol solutions of 

0.5% and higher, and neither study 

defined the duration of effect for this. 
drug. This communication demon- 

strates a dose response for ophthalmic: 
solutions of timolel and also the dura- 

tion of effect of a single treatment of 

these solutions. 


SUBJECTS AND METHODS 


Twenty adult, chronic open-angle glau= 
coma patients were studied in a< double- 
blind design. One eve of: each patien 
received two. differest treatments: from 
the following: (D placebo, (vehicleo 
timolol. ophthalmie salution); {2)- timolol, 
0.1% ophthalmic sataa: (3) eee 0.25% 


Table 1.—Meas intraocular Pressure (mm Hg) in Untreated ard Treated Eyes 
Before and After Therapy* 







Mean Values 


































Timotol : : re 

Maleate, -Timolal, Timolol, - -Timolol, 

Time Placebo 0.1% 0.25% 04% 1.0% 
Pretreatment : 






Treated eye 
Untreated eye 


` 2 hr After 















Treated eye 21.0 17.7 15.8 ; 123 
Untreated eye 24.4 23:8 23.2 20:9 
4 hr After ` 









Treated eye 
Untreated eye 
8 hr After 
Treated eye 
Untreated eye 
12 hr After 
Treated eye 
Untreated eye 
24 hr Atter 
Treated eye 
Untreated eye 
26 hr After 
Treated eye 
Untreated eye 
28 hr After : PO BLES 
Treated eye 19.0 — 18.9 a 177 120 
Untreated eye 











































*Placebo was given?o seven patients; timolol (0.1%), nine; timelol’ (0.25%), ten; timolol 16. 5%). nin 
and timolol (1.0%), five. ; 3 
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ophthalmic solution; (4) timolol, 0.5% oph-- 
thalmie solution; and. (6) timolol, 1.0% 
ophthalmic solution. There was a one-week 
wash-out period between the two treat- 
ments. The untreated eye of each patient 











Table 2. Percent Changes of intraocular Pressure (mem Hal in Untreated and 
4 -Treated ‘Eyes / Alter Therapy* 





` Mean Values: 






















> ynon Timia = Atia served as- a control. The test medication 
E ARRES ; s > ‘imoiol, . molol, À i Pa ut a : 
‘Time After Treatment — Placebo 0.1%. 0.25% 05% 1.0% was applied to the right eye of patients 





with even allocation numbers and to the 
left eye of patients with odd allocation 
numbers. It was planned to use each treat- 
ment in eight patients but the randomiza- 
tion yielded the following: (1) placebo, 
seven patients; (2) timolol, 0.1%, nine 
patients; (3) timolol, 0.25%, ten patients; (4) 
timolol, 0.5%, nine patients; and (5) timolol, 
1.0%, five patients. 

All patients omitted hypotensive medi- 
eation for at least one week prior to begin- 
ning the study. On day 1, after baseline 
measurements were recorded, one eye of 
each patient received one drop of the 
assigned test medication. Intraocular pres- 
sure, blood pressure, pulse, visual acuity, 
pupillary diameter, and ocular examina- 
tions were monitored according to a prear- 
- ranged schedule for the next 28 hours. At 
See footnote to.Table.1. the end of the monitoring period the 


2 hr. 
2 “Treated eye 
_Untreated eye 




















Treated eye 
Untreated eye 


Treated eye 
Untreated eye 


“Treated eye 
— Untreated eye 


: “Treated eye 
i Untreated eye 


Mean percent changes from pretreatment intraocular pressure for each group 
vs time after administration. Left, Treated eyes. Right, Untreated eyes. 
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: 7 ro% ; HOURS HOURS AFTER TREATMENT 
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patients Seve sent home: They. were 
“instructed tose no ocular medication and 
= to return on day 8. Treatment on days 8 
and 9 were identical to days I and 2 except 





> @ach patant. received a different treat- 


‘ment accerdiz g to the Son er generated 
: random design. 

A detaBed oreakdown of | ihe monitoring 
: schedule follas. 

4. Intrancwar pressure: immediately be- 

fore treafimezt and 1, 2, 4, 88, 12, 24, 26, 
‘and 28 hours after treatmeat. 
< 2 Pulse aud blood pressure: immedi- 
ately befere treatment and 1, 2, and 4 hours 
after tregcomant. 

3, Pupifars diameter ane visual acuity: 
immediately aefore treatment and 2 and 4 
hours after tæatment. : 
oa Externa ocular exam: immediately 
‘before treatreent and 1 ane 4 hours after 
treatmen®. vs 


RESULTS 


-The resus are shown in Tables 1 
and 2 and the Figure. Table 1 shows 
the meaz intraocular prescure for the 
patients ire each treatment group 
before tuerapy and at various times 
following t-eatment. Tabie 2 shows 
the meaz percent changes of intraoc- 
ular pressume for various times after 
‘therapy. The Figure shows the mean 
percent zhanges from pretreatment 
< intraocular pressure for the treated 
_ eyes (A) anc the untreated eyes (B) of 
each groap. 
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There was a substantial decrease in 


intraocular pressure for the treated. 


eyes of each timolol-treated. group. 
This decrease in pressure was evident 
2 hours after treatment and continued 
throughout the study (28 hours after 
therapy). Essentially no difference 
was noted (Figure) in a dose response 
between timolol 0.5% and timolol 1.0%. 
Also, no difference was demonstrated 
among the pressure responses of the 
untreated eyes for the five groups. 
There was no substantial difference 
in pulse rate, blood pressure, visual 
acuity, ocular examination findings, 


or pupillary diameter at the times — 
these measurements were checked. 


There was no other subjective or 


objective evidence of side effects from 


the treatments. 


COMMENT 


Timolol, like the other -adrenergic © 
blockers, competes with catechola- 
mines for occupancy of f-adrenergic™ 
receptor sites. Timolol is not cardiose- - 


lective because it blocks both £,- and 


B.-adrenergic receptors.’ This drug- 


has no intrinsic’ sympathomimetic, 
local -anesthetic, or membrane stabi- 
lizing activity.“ 


This study shows a dose response 


for ophthalmic timolol solutions of 
1% though 1.0%. There seems to be 





“no difference iz 


. an ‘innoeuous 





czul ar hypot 
effect between timelol 0.5% and 
lol 1.0%. The duratien of action of í 
dose (one drop) of the drug appears to 
be at least 24 hears. 
Although this was only a singl 
dose study, it ponts out that timolol, 
in the concentratioas used, (1) lowers 
intraoculer pressure in patients wit 
open-angie glaucoma; (2) has a dura- 
tion of effect for at least 24 hours; and 
(3) did not show ocal or systemic side 
effects aecording to the measure: 
ments monitered. This drug might be 
ocalar.- hypotensive 
agent thet can de used once.a day. 
Long-term multiple dose studies are. 
in progress. o o 








This investigation was supred in pari iy 
grants EY (1624, EY00633, and EY 00446 from 
the Nationa: Eye Institute. a 

The timolal ophtha. amis solutions and diluent 
used in this study were supplied by Merck Sharp 
& Dohme, West Poing Pa. 
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Christina Raitta, MD, Antti Vannas, MD 


-# Ten patients with glaucomatocyclitic 
crisis were examined for glaucoma during 
< the interval. The follow-up period was 
over ten years. One patient had primary 
Open angle glaucoma and two had suspi- 
Clon of glaucoma. These findings con- 
_ firmed our previous concept of an asso- 
ciation between glaucomatocyclitic crises 
and open angle glaucoma. Six. patients 
were examined during acute attacks. 
Focal segmental ischaemia of the iris of 
` different. degree was typical during the 
attack, later in the immediate postattack 
“phase congestion, leakage and even 
extreme hypotony were found. iris angiog- 
raphy during the interval showed gener- 
-ally a rich vascular pattern, and in some 


-atrophy and atrophy of the sphincter were 
; Considered secondary to pressure at- 
tacks. The role of the abnormal reactivity 
of the vessels of the ciliary vascular 
system on. the development of acute 
attacks is discussed. 

< (Arch. Ophthalmol 95:608-612, 1977) 


-TTY he pathogenesis of the glaucoma- 
A tocyelitic crisis is still unknown 
although the clinical features have 
. been well described.'* The disease has 
been considered benign in its course. 
Investigations on intraocular pres- 
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Cases, tortuous vascular tufts. Stromal. 


sure (IOP) and outflow mechanisms. 


608 Arch Ophthaimoi—Vol 95, April 1977 


Glaucomatocyclitic Crisis 


during the interval have shown that 
crises eccur in eyes that later may 
develop primary open angle glaucoma. 
This was postulated already in 1967 
from our clinic from results of steroid 
provocation tests Kass et aP con- 
firmed the association of glaucomato- 
cyelitie crises and epen angle glau- 
coma in a follow-up study of 11 
patients. 

The purpose of the present investi- 
gation was te study the clinical course 
and underlying mechanisms both dur- 
ing the acute attack and during the 
interval. The patients of the 1967 
investigatior were invited to attend a 
follow-up examination. Patients pre- 
senting themselves during an acute 
attack were also included in the 
study. 


MATER:AL AND METHODS 


Fifteen patenis were examined (Table 
1). Ten patieats attended the follow-up 
during the interval. Six patients presented 
with an acute atfack, one of whom (case 2) 
was originaily examined during the inter- 
val and thus belongs to both series. All the 
patients of tke follow-up series (cases 1 
through 10) hed « follow-up of > 10 years, 
seven had been followed for = 15 years. 
The age distribuiion ranged from 23 to 65 
years fer the whole series; eight patients 
were > 40 at che follow-up, only two were 
over 60. The age at onset is also shown in 
Table 1 Ali but three patients had their 


_ first attack before 40. 


The patients were examined clinically, 
with. special ettention=paid. to biomicros- 
copy, gonioseo ophthalmoscopy, and 









photography of the optic dise. The visual 
field was examined with a Goldmannpe- 
rimeter and Friedman’s tangent screen; 
tonography and water provocation were ~ 
also included. Fluorescein angiography of 
the iris was performed to elucidate cireula- 
tory functions during and after attacks.’ 

The diagnosis of glaucoma was made 
according to the guidelines of Kolker-«¢ 
als 


RESULTS 
Glaucoma Screening 
in the Follow-up Series 

Glaucoma that was treated had 
previously been diagnosed in one 
patient (case 7). The optic discs and 
visual fields were normal. 

Ocular hypertension was seen in 
two patients (cases 1 and 9, Table 1). 
In case 1, a woman aged 65, a suspi- 
cion of glaucoma was present in the 
affected eye, and in case 9, a man 
aged 45, in the contralateral eye. 

In seven patients of the interval 
series, the pressure was lower in the 
affected eye; in four eyes the differ- 
ence was =4 mm Hg. Six affected 
eyes had an outflow facility > 0.30 
(Table 2). The mean IOP was 15.8 mm 
Hg and the mean outflow facility 0.30 
in the affected eye, and 15.8 mm Hg 
and 0.24 after water provocation, The 
corresponding values for the contra- 
lateral eyes were 18.4 mm Hg and 
0.24, and 18.9 and 0.21 after water 
provocation. The difference in the 
mean pressure: and mean outflow 
facility of the affected and the 
contralateral eyes was significant. 
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¿Table 1.—Clinical Features of 15 Patients With Glaucomatocyclitic Crisis* 


Duration of 
Disease Since 
Diagnosis, yr 


Present Age/ 
Age of Onset, — 


Two attacks a year 
Three attacks æ year 
Two recurrences with & yr intervais 


2-3 Recurrences a year, 5 years 
free from attacks 


infrequent, less:than one a year 


3-4 Times a yeer: since three 
years, no atteck 


Once a year 
Four times a year 
One attack 


Frequent, once a monih, lately 
with decreased frequency 


Frequent, once:a month 
Frequent; 3 times since diagnosis 
2-3 Times a year 

First attack 

Second attack 


Arterial hypertension 


Trachoma as a child, myepe 


Primary open argile glaucoma 1968 





iris angiogram curing attacx#OP 60 mm Hg © 
Hypotony Ta-4 nm Hg ten days after attack 
Heterochromia “BC at the age of 2 years 

Hypotony, IOP € mm Hg.3 weeks after attack 








46/31 See case 2 


“#Case 1 through 10 comprise the interval series; cases 11 through 16, acute series. Ail patients had blurring as a symptom, én@ patients 1 and 11 had : 


| halos. Case-7 was the only patient with primary glaucoma. 


{Case 2 ssermduring attack. 


Dure- 

‘ tior, 

Case No./Sex/Age yr 
1/M/65 AA 24 20 








3/M228 






TH/E 59 
8/F/37 
9/M 745 
10/F/55 












Low IOP of the affectei eye during 
the interva. may mask underlying 
glaucoma. “he chamber angle was 
wide and shewed no anorialies. Kerat- 
‘precipitates were present in three 
‘€ases.even Curing the interval. 


The Characteristics 
of the Acute Series 


In the aute series we had the 
“opportunity to examine six patients 
whose maiz clinical data are pre- 
sented in Teble 1. The [OP was > 40 


mm Hg ana outflow facility < 0.10. - 


~The patienss complained of blurred 
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: *Affected eyes are designata by boldface print. 
a Glaucoma therapy: 4% Pilogapin x 3 o.a., Eppy x 2 o.a. 


Table 2.—Tonography and Water Provocation During interval in Ten Patients With Glaucomatocycitx Crises es 


(Follow-up Series)" 
Right Eye 


a eee eS EAE Ee ER OT 


Water Provocation 


Pic Ta P, c P/c Ta P. 





vision, which wes due to corneal 
edema. Only in one instance were 
halos seen and-ony once was the eye 
injected. In three eyes, hypotony 
(< 10mm Hg) was found 10 to 21 days 
after the attack. In one case, it 
reached the extreme value of 4 mm 
Hg. 


iris Vasculature 


Iris angiography was performed on 
every patient dering the interval. 
Tortuous iris vessels were found but 
not as a regular feature. The vascular 
pattern resembled that of the unaf- 
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15 0,20. 75 18 1 















Left Eye 






Water Prevocation - 







C P.fo” Kp 
0,22 77 + 
0,20 75 +. 
0,13 100. 


c Pico Ta P 

























0,22. 77: 





fected eye (Fig I, top and. center 
rows). The iris vessels of the affected 
eye were frequent’ more prominent 
due to stromal atrophy (Fig 1, center- 
row). Heterochrom:s was present chn- 
ically. The capilleries of the pupillary. 
border were prominent compared 
with the contralaveral eye. These 
features were censdered secondary.” 
In addition, a pecukar corkserew-like’ 
vessel was seen at the 6 o'clock posi- 
tion, facing the gavent (Fig 1, center 
row). The patien: w question (case 2)” 
had frequent attecks and was reexam- 
ined during prodromal symptoms (Fig 











1, bottom). The site at the 6 o’clock 
position showed early focal ischemia 
and later pronounced tortuosity of the 
vascular tuft and some leakage at the 
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pupillary border. The IOP was 18 mm 
Hg. Apart from cyclitic signs, the eye 
was intact. 

During a prolonged attack (IOP was 


40 mm Hg), the iris angiogram (Fig 2) 
of the female patient aged 33 (case 13) 
showed congestion of the radial ves- 
sels, focal ischemia, and marked 
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Fig 2.—Iris angiogram of a 33-year-old patient (case 13) during prolonged attack. The IOP was 40 mm Hg. Congestion of iris vessels and 
focal ischemia (arrow). Marked leakage of fluorescein into anterior chamber. 


Fig 3.—lris angiogram during acute attack (case 11). The IOP was 60 mm Hg. Marked ischemia present. Iris vessels fill only 


sectorially. 
aE F 
¥ 2 ae 





ae a 
Fig 4.—-Iris angiogram of 
border. 


leakage of fluorescein from the iris 
vessels. Ischemia and sectorially filled 
vessels (Fig 3) were the prominent 
finding during the acute crisis of this 
35-year-old male patient (case 11). The 
IOP was 60 mm Hg. The angiogram 
was made after clearing the cornea 
with hypertonic glycerol. The iris 
angiogram (Fig 4) shows marked 
capillary congestion and leakage at 
the pupillary border. Extreme hypo- 
tony occurred after the attack (4 mm 
Hg). 


COMMENT 


The relationship between glauco- 
matocyclitic crisis and primary open 
angle glaucoma was suggested on the 
basis of steroid provocation from this 
clinic in 1967. The same series of 
patients was invited to attend a 
follow-up examination nine years lat- 
er. One patient met the criteria of 
glaucoma and two fell into the group 
of glaucoma suspicion.’ None of the 
patients had visual field changes. Our 
series differs in this respect from the 
series of Kass et al.‘ The duration of 
the attacks and age of the patients 


1. Posner A, Schlossman A: Syndrome of 
unilateral recurrent attacks of glaucoma with 
cyclitic symptoms. Arch Ophthalmol 39:517-535, 
1948. 

2. Posner A, Schlossman A: Further observa- 
tions on the syndrome of glaucomatocyelitic 
crises. Trans Am Acad Ophthalmol Otolaryngol 
57:531-536, 1953. 

3. Raitta C, Klemetti A: Steroidbelastung bei 
Posner-Schlossmanschem Syndrom. Albrecht von 
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seems an unlikely explanation for this 
as our series matches that of Kass et 
al well in these respects. Possibly, 
differences m treatment, like pro- 
longed use of steroids, might offer an 
explanation. This aspect, however, has 
not been penetrated. Our investiga- 
tion further eonfirms the concept that 
a high percentage of patients with 
Posner-Schlossman syndrome later 
develop primary open angle glaucoma 
that may be masked by the low pres- 
sure of the affected eye after 
attacks. 

Iris angiography revealed interest- 
ing features that have not been 
discussed earlier. During the interval, 
no pronounced differences in iris 
vasculature were found. The iris 
vascularity of the affected eye seemed 
generally to be richer than that of the 
contralateral eye. This was inter- 
preted as secondary to stromal atro- 
phy after earlier pressure attacks. 

During the attack, a varying degree 
of segmental ischemia was typical, as 
was congestion of the adjacent ves- 
sels, probably veins, and later profuse 
leakage at the pupillary border. The 
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ischemia was not considered second- 
ary to pressure as it was seen focally 
in the prodromal phase when the pres- 
sure was low (case 2, Fig 1, bottom). 
These findings have, to the best of our 
knowledge, not been described before 
and may better explain the pathogen- 
esis. 

Iris angiography favors a vascular 
theory for the development of an 
attack. Initial ischemia of the ciliary 
vessels followed by dilatation and 
leakage may well explain the phases 
as well as the collapse of ciliary secre- 
tion (extreme hypotony after attack). 
In this respect, there seems to be a 
true resemblance to migraine, and we 
conclude that glaucomatocyclitic crisis 
might be due to an abnormal reaction 
of the autonomically innervated cili- 
ary vessels. The theory of autonomic 
imbalance is also supported by the 
interesting findings of Masuda et al,“ 
who found a high content of prosta- 
glandins in the anterior chamber 
during the interval in patients with 
glaucomatocyclitic crisis. Our findings 
open new therapeutic approaches, and 
work on these aspects is in progress. 
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_ Penetrating Keratoplasty 


ihn Herpes Simplex Keratitis 


Recurrerce in Grafts 





-Max Fine, MD, Franklin E. Cignetti, MD 


_ > @ A review of 231 penetrating kerato- 
: -plasties per-ormed for corneal disease 
due to herpes simplex keratitis shows that 
Clear grafts may be obtained in 75% and 
satisfactory wisual results in about 70% 
during z leng-term follew-up. Over a 
: three-year fdliow-up period, recurrence of 
the herpetic disease in the graft was 
observed in 12%. Over a fonger period of 
follow-up, up to 15 years, the rate of 
: recurrence “creased to 47%. About half 
of the cerneas with recurrence achieved 
-clear gratts: with treatment. Recurrence 
did not appear to be less frequent in those 
‘cases which circumscribed scars as 
© compared with those in which there was 
diffuse scaring. The state of activity of 
the disease: preoperatively could not be 
demonstrated to influence greatly the 

< Tesults cf the keratoplasty. 

` (Arch Opt thalmol 95:613-516, 1977) 





he introduction of keratoplasty 
into the management of herpetic 
keratitis was stimulated primarily by 
heabsene of any effective antiviral 
gents at tae time, and by the hope of 
theraseiic effect from the excision 
of disease] corneal tissue and its 
_replacemert by normal cornea. A 
“large percentage of the carly kerato- 
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plasties in herpes were performed 
while the disease was more or less 
active and were Jamellar keratoplas- 
ties. It became evident after a few 
years that lamellar grafts in these 
cases did not have noticeably fewer 
complications than did penetrating 
grafts and, from an optical stand- 
point, were not as successful. What 
was more important, it was found that 
the prevalence of recurrence of the 
herpetic keratitis was, if anything, 
more frequent im the lamellar grafts 
than in the penetrating grafts. In a 
recent paper by Eice and Jones, they 
reported that 65% of their lamellar 
grafts had recurrence of stromal kera- 
titis within two years following kera- 
toplasty and that virus particles were 
demonstrated in the host stroma deep 
to the grafts. They concluded, as have 
many other corneal surgeons, that 
lamellar keratoplasty now has little 
place in the management of herpetic 
keratitis. 

During the 1950s there were a 
number of reperts of penetrating 
keratoplasties in the treatment of 
herpetic keratitis, generally optimis- 
tic? In cases followed up one to three 
years there appeared to be a recur- 
rence rate of aboat 12%, which seemed 
encouraging. As the years have 
passed, the recurrence rate was pro- 
gressed and it has become evident 
that this rate is directly related to the 
length of the follpw-up from the time 
of keratoplasty. In the past three 
years a few reports have appeared 


linking the high-reeurrence rate with 
the activity of the nerpeti¢ disease at 
the time of the keratoplasty.. Pfister 
et al? stadied 72 Leratoplasties për- 
formed between 1959 and 1969. About. 
two thirds of the- transplants were 
lamellar. The overall recurrence rat 
in this series wes 18%, with only 44% 
of all grafts remaining clear. The 
authors recommended: avoiding kera- 
toplasty for cases a which there was 
any evidence of activity. 7 

In 1972, Polack and Kaufman" 
reviewed 26 cases with a one-year 
follow-up that occurred between 1967. 
and 1970. Of sx inactive cases, all 
remained clear witaout recurrence. Of. 
the 20 eyes considered to have active 
disease, there was in early recurrence | 
rate of 17%. Approximately half of the. 
grafts survived these early recur- 
rences. E 
In contrast to these two reports,- 
Rice and Jones eoncluded that the 
success rates in cases that were clini 
cally active and inattive at the time of- 
surgery were simdar (77% and T9% ; 
respectively ). 

A review of ail penetrating kerato 
plasties performed for herpes simplet 
keratitis was aneertaken with the 
purpose of determining (1) the frec 
quency of recurrence of herpetic 
disease following keratoplasty, (2) the 
relationship of activity of the disease 
to the recurrence rate and the final- 
state of the graft,and (8) the effectof 
corticosteroids amd idoxuridine on 
graft results. ; 
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Table 1.—Keratoplasty in Herpes 
Simplex. Keratitis (1955-1971) 


-[ Preoperative Activity 
“A, Active, stromal 
‘without ulceration 
A, Active, stromal 
with ulceration 
A, Active, descemeto- 
< cele, perforation 


i, Inactive, stromai scar 
a. No inflammation 
b. Steroid suppressed 
|, Inactive, moderate 
to heavy vasculariza- 
tion or flap 
a. No inflammation 15.9 29 
b. Steroid suppressed 3.4 6 


19.8 36 
11.0 20 


Table 2.—Keratoplasty in Herpes 
“Simplex Keratitis (1972-1974) 


No. of 
Eyes % 


cleo Preoperative Status 
; ‘Recipient Cornea 
2A, Active stromal 
without ulceration 
A., Active, stromal 
with ulceration 
A, Active, stromal, 
descemetocele or 
perforation 


1, Inactive scar 
| h, Inactive, moderate 
to heavy. vascularization 
~ or flap 


«Table 3.—Keratoplasty In Herpes 
Simplex Keratitis (1955-1971)* 


“Total recurrences— 
(86 of 182 operations) 
Time of first recurrence— 
_ Median time 


47.2% 





11.5 mo 


0.5 to 
: 151.5 mo 
+ Site of first-recurrence 
Central 
Graft.margin 


“Depth of first recurrence 
3 Epithelial 
{o Stromal 
Recurrence of keratitis 
=- vs. preoperative 
“activity 
Recurrence, active 
preoperative 
~ Recurrence, inactive 
preoperative 
Recurrence, inactive 
with. steroid 


(33) 38.5% 
(53) 61.5% 


(63) 72.7% 
(23) 27.3% 


(39) 43.3% 


(46) 50.5% 





(15) 57.6% 


+ “Number of eyes indicated parenthetically, 
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MATERIALS AND METHODS 

The eases reviewed fell into two large 
series: (a) seratoplasties performed from 
1955 through 1971, (b) keratoplasties per- 
formed 1972 through 1974. All keratoplas- 
ties were performed by one surgeon (M.F-). 
In series a there were 237 patients who had 
an initial diagnosis of herpes simplex kera- 
titis made either by history or clinical 
examination. Patients with a follow-up of 
less than one year were excluded from the 
study, except that for determining the 
frequency cf recurrence of herpes simplex 
keratitis after keratoplasty, six cases in 
which recurrence took place within the 
first year were retained. After exclusion of 
patients with insuficient follow-up, there 
were 169 patients in whom a total of 182 
keratoplasties were performed. In 35 of 
these, follow-up information was obtained 
by means of correspondence with the refer- 
ring physician. The median follow-up 
period was 34 morths (mean, 52 months) 
with a range-of one year to 15 years. All but 
six patients had a corrected preoperative 
visual acuity of 20/200 or less. 

The records of these patients were 
reviewed for preoperative visual acuity, 
preoperative herpetic activity, early post- 
operative complications, recurrence of her- 
petic keratitis end the location of the recur- 
rence, graft transparency, and postopera- 
tive visual acuity at the time of the last 
examination. 

The 6 series (1972 to 1974) was studied 
separately beeause of the change in 
surgical technique that had taken place in 
1971. Prior te 1971, graft fixation had been 
with interrupted sutures of 7-0 or 8-0 silk. 
In 1971 suturing was with 9-0 or 10-0 nylon. 
Since 1972 there has been no change in 
technique and all suturing has been with 
10-0 interrupted nylon sutures except for a 
few cases in which continuous nylon sutur- 
ing was usec. lt has been suggested that 
the change from silk sutures to nylon 
sutures with the lesser antigenicity of 
nylon may plar an important role in im- 
proving the results of keratoplasty in 
herpetic keratitis (Langston et al)? In 
series b there were 57 penetrating kerato- 
plasties of which 49 had adequate follow-up 
as described above. The median follow-up 
period in this series was 18 months, with a 
range of 12 tc 36 months. The medical 
records were reviewed as in series a, with 
the addition of information concerning 
immune allograft reactions. 


PREOPERATIVE TREATMENT 


In both series preoperative treatment 
with corticosteroids was used only in those 
patients with the most severe vasculariza- 
tion of the cornea. This consisted of the 


topical use of 0.1% dexamethasone or 1% 


prednisolone from one to four times daily 
for a period of three to four weeks prior to 
keratoplasty.. The usual course was to 
administer the tepical steroid three to four 
times daily for about one week and then to 
reduce the dosage gradually to the point:of 
one instillation daily. No systemic steroids 
were used either preoperatively or postop- 
eratively.. No idoxuridine was used in the 
immediate preoperative period. 


POSTOPERATIVE TREATMENT 


In a small number of the most severely 
active cases, a subconjunctival infection of 
20 mg of methylprednisolone suspension 
was made at the conelusion of the kerato- 
plasty. Postoperative administration of 
corticosteroids was held to a minimum 
compatible with the avoidance of severe 
uveitis or excessive vascularization of the 
suture tracks or the line of union. The usual 
medication was a single application daily 
of 0.1% dexamethasone ointment: with 
antibiotics beginning with the first postop- 
erative day and continued during the 
period of hospitalization. If evidence of 
uveitis appeared, this was supplemented 
by topical dexamethasone solution twice 
daily up to eight times daily, depending on 
the severity of the inflammation. This 
supplemental dosage was reduced as soon 
as a response was observed. Topical steroid 
was continued one to three times daily as 
long as sutures were present and then one 
to two times daily until three months after 
the keratoplasty. Topical steroids were 
increased when an allograft reaction was 
evident or suspected and one to two 
subeonjunctival injections of 20 mg of 
methylprednisolone were added. Idoxu- 
ridine was not used routinely in the postop- 
erative period, but was administered as a 
prophylaxis in the form of an ointment two 
to three times a day when it was necessary 
to use corticosteroid drops very frequent- 
ly. 


PREOPERATIVE ACTIVITY 


The clinical reeords were reviewed to 
determine the degree of activity of the 
keratitis prior to each operation. Each eye 
was classified as active or inactive and 
these two groups were subdivided into five 
small groups as shown in Tables 1 and 2. 
The two inactive groups were further 
subdivided as to whether or not they had 
received topical steroids to suppress 
inflammation in the immediate preopera- 
tive period. All cases of descemetocele or. 
perforation were classified as active, 
regardless of the degree of inflammation 
that they showed at the time of kerato- 
plasty. 
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COMPLICATIONS 


“c Complications oceurring in the early 
postoperative 5eriod are listed below. The 
= principal complications in series a were 
elayed epitheialization of the graft, 8.7%, 
ontrel grouz, none), overriding of the 
: graft, 18.8%, a4control group, 15.0%) and 
=e wound deniscence, 13.0% (centrol group, 

4.0%), Thus 35.3% of all patients who under- 

went operations had complications in the 

-dmamediate’ psstoperative period. These 

_. figures were compared to the complica- 
©" tions in 56 coxsecutive operations done in 
+ 1965 and 50 ceasecutive operations done in 
“1971, excludimg those done for opacities 
due to herpes simplex. The complication 
rate in the two groups was not noticeably 
‘diferent and che numbers were combined. 
nothis central series of 100 operations 
= there were-ne cases of delayed epitheliali- 
<< pation, 15% hed some degree of overriding 
ofthe donor, and 4% had a-dahiscence for 

` an overall cor plication rateccf 19%. 
¿io 2 In series-b the incidence cf these compli- 
> eations was reduced greatly. Delayed 
epithelializatien was observed in seven 

(14%), but-evecriding of the graft occurred 

in only three 6% and dehiscence of the 

wound in three (6%). Additional complica- 
' tions, not takalated for the earlier series, 
‘were posiopeative glaucoma, which oc- 
curred ino niae (18 












%), and the immune 
allograft reaction, which was-diagnosed in 

z ten (20%). Gleucoma was centrolled medi- 

“ally in all cages but one in whieh cycloeryo- 
therapy was necessary. Nine of the ten 
grafts with a_ograft reactien cleared with 
Joeal steroid treatment. Ia. the control 
Series, 3% (3)aad delayed epithelialization, 
8% (8) overriding of graft, 4% (4) dehis- 
cence, 12% (2) glaucoma, and 12% (12) 
‘immune graf reaction. 


RECURFENCE OF HERPETIC 
KERATITIS 


The recurrence rate for the 182 oper- 
cations in series a was 47.2%. This 
represents al the grafts in which a diag- 
nosis of recurrent herpes was‘made during 
the entire period of 16 years. Multiple 
recurrences ir a single graft.were listed as 
ie case of Securrence. The recurrences 
were examined with regard te the time of 
e first recurrence, the preaperative activ- 
ity, the-site of the first recurrence, and 
final result (Eable 3). 

codn series-b. with the shorter three-year 
follow-up, th-re were six cases of recur- 
: renee in the 49 keratoplasties, a rate of 
12%. This figure is in close agreement with 
arecent surwy of cases with a two-year 
follow-up’ and with an early series with a 
‘similar perioe of follow-up. 

The loeatien of the site of the first 
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State of Gratt 
1 Clear graft i 50.6 
2 Peripheral opacity 






3 Centrai nebula 








4 Central scar 8.9 
5 Opaque graft 





recurrence, that is, whether it was within 
the graft or at the junction between tke 
recipient and donor cornea, was available 
for 65 of the 86 recurrences. We found that 
61.5% were at the border between donor 
and recipient. The cepth of involvement, 
that is whether it was primarily epithelial 
or stromal, was available for 77 of the 86 
recurrences. Epithelial recurrences were 
more common, 72.7%. In series b, of the six 
recurrences one was epithelial at 3 months, 
two were stromal, one of 6 months and one 
at 12 months, and three were primarily 
eases of herpetic uveitis at 10, 12, and 16 
months, respectively. 


RESULTS 


The results of the keratoplasties at 
the time of the last examination were 
evaluated as to the transparency of 
the graft and the corrected visual 
acuity (Tables 4 and 5). Grafts that 
were completely clear or that had 
small peripheral opacities at suture 
sites compatible with good visual 
acuity were considered clear and were 
combined. In series a 67.9% of the 
grafts were clear at the end of the 
follow-up period. 

In series b 83.7% of the grafts were 
clear. With respect to visual acuity, 
65.5% of the patients in series a and 
70% of the patients in series b had a 
visual acuity with correction of 20/60 
or better. 


COMMENT 


The evaluation of a retrospective 
study of keratoplasty in herpetic kera- 
titis is very difficult and the analysis 
of the results as compared with those 
of other authors is even more difficult, 
There is, first, difficulty in estab- 
lishing rigid preoperative categories 
because of the many variables in- 
volved, such as density in size of the 
opacity, degree of inflammation, de- 
gree of vascularization, corneal sensi- 
tivity, tear. function, morphologic 
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Table 4.—Keratopiasty: in Herpes Simplex Kevatitis (1955-1 971) 
















20/70- - 
207200 







207400 
or less. 








Table 5.—Keratopiasty in Herpes: 
Simpiex.Keragitiz (1972-1974) 



















20/20... 
20/60 (74%) 


1 Clear graft . 37 (75.5%) 





2 Peripheral 
opacity ; a 
3 Central 20770- i 
nebula ec 20/200:(12%) oo: 

5 Opaque . 6 2S 20/400 os 
graft : or. less.(14%) 


4 @2%) 








































2 (8%) 













changes in the anterior ségment,: 
intraocular pressure, previous. sur- 
gery, to rame afew. There are also 
differences im surgieal techniques and 
in the number e? sargeons involved 
differences in daner material, differ 
ences in preoperative and postopera- 
tive treatment, secislogic factors, and 
follow-up that acd to the complexity 
of such evaluatier. l a 
Of particular importance is the: 
problem encountered frequently `of 
assessing the cause of a postoperative. 
graft reaction ər graft edema in: 
herpes simp.ex eases, From clinical 
evidence it is ofter impossible to be 
certain whether one is dealing with: 
graft edema due tc an immtine allo- 
graft reaction, cr with edema due to. 
activation of herpetic keratouveitis~ 
and injury to the eadotheliumof the 
graft from the latter. If many large. 
keratic precipitates appear.and partic- 
ularly if the reejpient cornea is also 
involved in the 2dema, one may be 
fairly certain that one is dealing with” 
a recurrence of the herpetic diseases 
One: may not, however, be equally: 
certain that. one & dealing with an 
immune allograft reaction when these | 
signs are absent. In any case of kera- 
toplasty, the encethzlium of the gra 


















































remains less competent than normal 
endothelium and may be damaged to 
the point of decompensation more 
easily than nongrafted endothelium, 
so that only the tissue of the graft 
-becomes edematous from any inflam- 
matory process, regardless of the 
-eause. There is strong support also for 
the possibility that reactivation of 
previous herpetic disease and the 
-~ allograft reaction may take place 
“simultaneously, the latter triggered 
by the former.’ This may explain, at 
least in part, the higher incidence of 
the immune allograft reaction, 20% in 
series b as compared with an overall 
incidence of 12% exclusive of herpetic 
cases during the same period. 
-. These series do not demonstrate the 
dramatic improvement in the prog- 
“nosis of penetrating keratoplasty in 
herpetic disease described by other 
authors.*’ There is an apparent small 
improvement in the results of series b 
` as compared with those of the earlier 
< series a but this may not be important 
in view of the much. shorter period of 
follow-up. Since all operations in these 
series. were performed by one sur- 
_ geon, changes in technique have not 
‘been significant except for changes in 
-suture material. The change from fine 
-silk sutures to fine monofilament 
nylon sutures has resulted in de- 
creased irritability of the eyes and 
decreased vascular reaction. In cases 
“of vascularized corneas, however, 
there is still considerable vasculariza- 
‘tion of the suture tracks, particularly 
when interrupted sutures are used, 
-With continuous 10-0 nylon sutures, 
there is still vascularization of the 
suture tracks but to a much lesser 
degree. On the other hand such contin- 
uous sutures must remain in place for 
a-much longer period of time, often a 
year or more because of the delay in 
: wound healing.* 
~The routine use of high levels of 


SL Rice NSC, Jones BR: Problems of corneal 
grafting in herpetic keratitis, in. Ciba Founda- 
Hen Sympostum.on Corneal- Graft Failure. 
London, Associated Scientific Publishers, 1973, 
‘vol 15, pp 221-239. 

“2. Hogan MJ:-Corneal transplantation in the. 
treatment of herpetic disease of the cornea. Am. J, 
“Ophthalmol 45:147-160, 1957. 

3. Ormsby HL: Keratoplasty for herpetic kera- 
< Attis: Am J Ophthalmol 45:179-182, 1958. 

= 4. Fine M: Treatment of herpetic keratitis by 
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< corneal transplantation. Am 
46:671-690. 1958. 


topical corticosteroids in the imme- 
diate postoperative period has been 
credited wich improved results of 
keratoplasty in herpes.’’ This is in 
contrast tc the present series in which 
topical corticosteroids were adminis- 
tered in a minimal dose unless a 
severe inflammatory episode or an 
immune allcgraft reaction occurred. 
Vascularizat-on of the peripheral cor- 
nea has net appeared to be a serious 
complication if the patient is under 
frequeat observation and the sutures 
that become vascularized are removed 
as soor as the vessels reach the junc- 
tion between host and donor. The 
presence of such vessels at the suture 
line is a geod indication that the 
wound is sufficiently strong so that 
the sutare may be removed safely. 
With the smaller dose of corticoste- 
roids used ir these series the use of 
idoxuridine concomitantly to prevent 
reactivation of the herpetic disease 
has not seemed essential. It was used 
in some cases in which more intensive 
steroid therazy became necessary but 
not routinely because of the observa- 
tion of a toxie effect on the epithelium 
of the graft.’ This became apparent as 
a marked punctate keratopathy after 
the use of idoxuridine for about one 
week. The changes were usually 
limited to the epithelium of the graft. 
Also, in comoaring the frequency of 
recurrences of herpetic disease before 
and after idoxuridine was introduced, 
no important difference mandating 
the use of idexuridine was observed. 
An important question is whether 
the use of corticosteroids in the imme- 
diate postoperative period has in- 
fluenced the rate of recurrence of 
herpetic keratitis following kerato- 
plasty. This cannot be answered cate- 
gorically, bat the evidence appears to 
favor the cenclusion that the adminis- 
tration of local steroids in the early 
postoperative period has not been an 
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important factor in the recurrence 
rate. The cases reported here in which 
the steroid dose was kept to a 
minimum: have shown about the same 
rate of recurrence in the first three 
years following keratoplasty as those 
series in which the patients received 
intensive local steroid therapy rou- 
tinely, It is noteworthy in our series 
that the median time of first recur- 
rence was 1144 months. This is many 
months after topical steroids have 
been discontinued except for the cases 
of late allograft reaction. 

Although several authors’ have 
related the prevalence of recurrence 
of herpetic keratitis after kerato- 
plasty to the preoperative activity of 
the disease, this has not been observed 
in our series. The recurrence rate over 
the 16-year period was 47.7% for the 
preoperatively active group and 52.3% 
for the preoperatively inactive group. 
In series b with the three-year follow- 
up, all six cases of recurrence were in 
the preoperatively inactive group. An 
increasingly high recurrence rate is 
directly related to an increasingly 
longer period of observation. 

Despite variations in classification, — 
surgical technique, and postoperative 
treatment, the results of penetrating 
keratoplasty in corneas damaged by 
herpes simplex keratitis show remark- 
able agreement in the published series 
of the past few years, with up to 84% 
of the grafts remaining clear. This 
would suggest that the high reeur- 
rence rate over long periods of follow- 
up is not incompatible with clear 
grafts and satisfactory visual results. 
In our series a with 86 recurrences 41 
grafts were left with noticeable opaci- 
ty and 45 became clear, an indication 
that about half of the grafts with 
recurrent herpes may be expected to 
clear under proper treatment. 
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Bilateral Choroidal Melanomas 


Case Report and Incidence 


Hanna F. Shammas, MD, Robert C. Watzke, MD 


e A 55-yea+old woman fed bilateral 
choroidal mefSnoma. To our knowledge, 
this is the second reported case in the 
United States. 

To calculate the incidence of bilateral 
cases, we determined the incidence of 
unilateral chosoidal and ciliary body mela- 
nomas amorg the white population 
in lowa. We aio studied the ncidence of 
these melanomas by differemtage and sex 
groups. One & 2,500 whites will develop a 
choroidal meanoma during his or her 
lifetime. 

Based on these values and those of life 
expectancy im patients harBering a cho- 
roidal melanoma, we calculated the risks 
of developing a second primary mela- 
noma in the ether eye. 

In a populaion of 50 milien whites, 1 
person will develop a bilateral choroidal 
melanome during his or her lifetime. In 
other words, è bilateral case is expected 
to occur onceevery 18 years in the United 
States. 

(Arch Ophif-almol 95:617-623, 1977) 


a. choroidal melenomas are 
extremely rare. Only a few well- 
documented cases have bean reported 
in the literature.'-! 
In the Un ted States, -Fe first case 
of bilateral choroidal melanomas was 
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reported by Wiesinger et al in 1959.1 
We believe this to be the second well- 
documented case in this country. 
How often can we expect bilateral 
choroidal melanomas to occur? To 
answer this question, we calculated 
the incidence of unilateral choroidal or 
ciliary body melanomas among the 
white population of Iowa. In addition, 
the incidence of these melanomas was 
calculated for sex and different age 
groups. Based on these values and on 
the calculations of life expectancy in 
patients having a choroidal mela- 


otai ET BE ees i 


noma, we calculated the risks of devel- 
oping another primary melanoma in 
the other eye. 


REPORT OF A CASE 


A 55-year-old womanewas first examined 
Sept 23, 1970, because of blurred vision in 
the right eye, which hac been present since 
the previous week. The referring ophthal- 
mologist saw a mass in the posterior pole of 
the right eye. He also noted a small mass 
near the equator in the superior temporal 
quadrant in the left eye The patient was in 
good health and had had no significant 
past medical problems. A complete physical 


Fig 1.—Fundus view of right eye (Sept 23, 1970). Large solid tumor shown. Surrounding 


retina is detached. 
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examination by a local physician had found 
no important abnormalities. 

Vision was 20/20 in the right eye and 20/ 
30 in the left. In the right fundus above the 
disk was a large solid blond tumor with a 
homogeneous smooth surface (Fig 1). The 
surrounding retina was detached. The 
mass did not transilluminate. Fluorescein 
angiography of the mass disclosed tremen- 
dous fluorescence within the depth of the 
tumor, which leaked into the subretinal 
space. 


In the left eye, just posterior to the 
equator in the superotemporal quadrant, 
was a lesion 2 disk diameters in size, light 
blond in color, rather mottled, and very 
flat, with some nondescript pigment 
disturbance peripheral to it. The lesion was 
circular in shape with a very flat serous 
detachment cf the retina over it (Fig 2). 
Two observers felt that it was an atrophic 
scar of the choroid and pigment epithelium 
while two others believed it to be an 
abnormal thiekening of the choroid with 


Fig 2.—Fundus view of left eye (Feb 23, 1970). Flat chorioretinal lesion, 2 disk diameters 


in size, seen in superotemporal quadrant. 








some pigment reaction about it. All 
observers thought that there was a very 
flat serous detachment of the retina over 
the lesion, but that the detachment was 
limited to the mass itself and could be 
appreciated only on meticulous slit-lamp 
biomicroscopy. The lesion transilluminated 
very well. 

Fluorescein angiography showed fluo- 
rescence of vessels within the mass that 
appeared to be large choroidal vessels. 
There was no leakage from these vessels 
but there were a few very small fluorescent 
spots about the periphery of the scar. 
These spots did not leak dye nor was 
leakage of fluorescein into the subretinal 
space of the serous detachment noted. 
Results of the physical examination and 
chest roentgenogram revealed no sub- 
stantial abnormalities. Enucleation of the 
right eye was performed in October of 
1970. 

Examination of the pathologic specimen 
showed the presence of a whitish mass 
located at the posterior pole next to the 
optic nerve head. The mass measured 
9 x 10 mm at its base and 7 mm in height. 
The overlying Bruch membrane was not 
ruptured (Fig 3). Microscopically, the 
tumor was amelanotic and of the epithe- 
lioid cell type. The cells were noncohesive 
with large round nuclei and prominent 
nucleoli (Fig 4). Tumor cells extended 
along a ciliary nerve into the sclera for a 
short distance. The superficial scleral 
layers and optic nerve were normal. 

The patient was not seen again until Dec 
31, 1974. She had noted some visual field 
loss and dimness of vision for about one 
week prior to examination. Vision in the 
left eye was 20/40. There was an obvious 
elevated mass in the superotemporal quad- 


Fig 3.—Left, Enucleated right eye. Choroidal tumor present at posterior pole. 
Right, Section of same eye (hematoxylin-eosin, original magnification x 5). 
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rant of the lef eye surrounded by a serous 
retinal detachment. The mass was blond 
with very litte pigmentation. Some deep 
vasculature in the mass was visible. Fluo- 
rescein angiography showed recirculation 
within thedegth of the tumor with leakage 
of fluorescein into the subretinal space. 
The mass did mot transilluminate. 

Echography disclosed a solid, highly 
vascularized esion, 9.4 mm in height, 
surrounded sy a retinal detachment. 
Echograpky was pathognomonic for malig- 
nant melanor a. 

AP test dene Jan 11, 1975, showed 107% 
uptake ower the mass as compared to 
control counts in other quadrants. 


Since excision of the tumor by local eye 
wall resection was not considered feasible 
because of the surrounding serous detach- 
ment, it was decided to use radiation ther- 
apy. A cobalt-radon plaque was sutured to 
the sclera under the tumor and left for four 
days after Jan 13, 1975. The tumor, 
measured by transillumination, was 11 mm 
in diameter. Total radiation delivered to 
the tumor was estimated to be 5,254 rads. 
At the same time, the tumor was 
surrounded by three rows of cryopexy of 
—70 C for ten seconds each. One row was 
applied just outside the tumor base, one at 
the tumor edge, and one inside. 

The patient was followed up for five 


Fig 4.—HighSower view of tumor in right eye. Cells are of epithelioid cell type 
(hematoxylinSosin, original magnification x 250). 





months. Initially, che tumor slowly de- ` 


creased in size but shessurrounding serous 
detachment never regressed. By echogra- 
phy, the height of the tumor appeared to be 
decreased by approximately 0.7 mm. How- 
ever, by May 1975, a slight extension of the 
tumor toward she macula was noted at its 
base. Additional radiation was applied by 
temporary resaturing of a cobalt plaque 
under the tumor, whict delivered a cumula- 
tive and total cosage e" about 8,000 rads at 
the tumor apez. 

A general physical examination was 
performed June 11, 1975. No evidence of 
metastatic tumors was found. Results of a 
complete blood court, urinalysis, and chest 
roentgenogram were normal. Liver func- 
tion tests, including tctal bilirubin, alkaline 
phosphatase, SGOT, and lactic dehydroge- 
nase were within normal limits. The total 
proteins, albumin, caleium, inorganic phos- 
phorus, fasting bleod sugar, BUN, uric 
acid, and cholesterol findings were nor- 
mal. 

The patiens was followed up until 
October 1975. The sereus detachment had 
involved the macula end almost the entire 
retina. The umor had not decreased 
further in size and thewision was counting 
fingers. The blood tests were repeated Oct 
5, 1975; no change wes noted. Enucleation 
was advised and the patient consented. 
This was perfermed Oet 10, 1975. 

Examination of the pathologic specimen 
disclosed the presence of a dark gray mass 
with patchy klack pigmentation over its 
surface (Fig 5. left). L was located in the 
superotemporel quadrant, 7 mm from the 
optic nerve heed. The mass measured 8 x 5 
mm at its base and 45 mm in height. Two 
areas of pigment atrophy, measuring 


Fig 5.—Lef, Enucleated left eye. Choroidal tumor (arrow) located in the superotemporal quadrant. Lens was dislocated while 
sectioning globe. Right, Section of same eye. Note mushroom-shaped choroidal tumor just behind equator (1=matoxylin-eosin, 


original magnification x5). 
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8 x 10 and 5.x 5 mm, respectively, were 
present laterally, inferiorly and superiorly. 
-Macroscopically, a mushroom-shaped cho- 
roidal tumor was present just behind the 
‘equator (Fig 5, right). Microscopically, the 
tumor -was lightly pigmented and of the 
spindle cell B type. The tumor cells were 
cohesive: with prominent. spindle-shaped 
nuclei and distinct nucleoli. The cells were 
arranged in a fascicular pattern (Fig 6). In 
the cobalt-treated area the choroid was 
noticeably thin and atrophic. The overlying 
Bruch membrane was ruptured. The sclera 
was normal. 


MATERIAL AND METHODS 


For the purpose of this study, informa- 
tion about patients harboring a choroidal 
oor ciliary body melanoma were derived 
from. two sources. Data collected by the 
Tumor Registry of the University of Iowa? 
-for the Third National Cancer Survey and 
data from J: Berg, written communication, 
: November.1975 were used to calculate the 
annual incidence of choroidal and ciliary 
body melanomas in Iowa. The incidence of 
_ these melanomas for men and women and 
for different age groups, and the risk of 
getting such a tumor during a lifetime 
were also- calculated. Forty-one cases of 
choroidal or ciliary body melanoma were 
diagnosed in Iowa from January 1969 to 
December 1971. Thirty-nine patients had a 
histopathologic confirmation of the tumor 
at the University of Iowa. During the same 
period, the average population in Iowa was 
2,782,762 whites; 1,352,567 men and 
1,430,195 women were counted in the 1970 
census. Blacks:were not included due.to the 
scarcity. of occurrence of melanomas 
among’ them.’ Owing to their small 
percentage among the population of Iowa, 
other racial groups were not included in the 
-study either: 

-Data collected from. the records of our 
ophthalmic pathology laboratory were used 
-to estimate the life expectancy of patients 
having a choroidal melanoma. A total of 

293 cases of patients with choroidal and 

ciliary body melanoma, with a follow-up 

period ranging from 5 to 34 years, were 
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Table 1 —Age and Sex Distribution of 41 Cases of Choroidal and Ciliary Body 
Melanomas Diagnosed in iowa From 1369 to 1971 


Whole Series 






Table 2.—Age Distribution of 293 
Cases Diagnosed 
Histopathologically at the 
University of lowe 





Table 2. —incidence Rates of Choroidal and Ciliary Body Melanomas per Year 
in lowa 


No. cf cases /yr 


Females 





Total whit population in millions 
No. cf cases /10°/yr 


7.33 
1.43 
5.12 





Table 4.—Incidence Rates of Choroidal and Ciliary Body Melanomas in Males 
According to Age 


Population 
(in Millions) 


No. of 
Cases /10°/yr » 








0.175 
0.139 
0.152 
0.141 
0.108 
0.069 
0.025 


Table 5.—incidence Rates of Choroidal and Ciliary Body Melanomas in Females 
According to Age 


Estimated 


No. 


of Cases 
per Year 


0.333 
0.333 
1.000 
1.667 
2.333 
1.333 
0.333 


Population 
(in Millions) 


No. of 
Cases /10°/yr 








0.189 
0.145 
0.157 
0.149 
0.125 
0.095 
0.042 


1.74 
2.27 
6.36 
WAT: 
18.64 
14.04 
7.80 


Table € —Actuarial Survival Rates of 293 Cases of Choroidal and Ciliary Body 
Melanoma 


interval 
Following 
Enucleaiion 
yr 


St 
(xtex+ 5) Dead Living 


0-5 


Last Report 


98 


30 
16 
6 
2 
2 
2 
0 


41 
46 
34 
13 

3 


o 
(t 
0 


Total Persons 


Living at 
Beginning 
of intervai 


Probability Survivors at 
of Dying Beginning of 
Person-Years in interval interval, % 


Exposed (a) (i) 











272.5 0:360 
131.0 0.229 
61.0 0:262 
21.5 0.279 
7.5 0:267 
4.0 0.500 
2.0 1.000 
0.0 0.000 


Choroidal Melanomas—Shammas & Watzke 


Tabe 7.— Abridged Life Table for Cases of Choroidal and Ciliary Body 
Melanoma 


Interval Expectation 
Following Probability Survivors at Total of Life at 
Enucleaton, of Dyirg Beginning Years Lived Years Beginning 


yr in Interval of Interval in Interval Lived of Interval 
(x to x + 5) (a) (ly) GL) a) (ex) 
410.00 1,273.00 
283.25 853.00 
214.00 579.75 
156.25 355.75 
113.50 209.50 
72.00 36.00 
24.00 24.00 
0.00 0.00 





Fig 7.—Incidence rates of choroidal and ciliary body melanomas according to patient 


age. 
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diagnosed histopachciogically prior to Jan- _ 


uary 1971. The age distribution of these 
patients (Table I) and those of the 41 
whose corditions were diagnosed in Iowa 
(Table 2) are quite similar. 

The probability of death and the survival 
rates in different intervals following 
enucleation were calculated by the actuar- 
ial method.* Based om these values, a life 
table was construccedusing the “abridged” 
method.” 


RESULTS 
Incideace of 
Unilateral Choroidal 
or Ciliary Body Melanoma 


Forty-one cases of choroidal and 
ciliary body melanoma were diag- 
nosed in Iowa from January 1969 to 
December 1971. The age and sex dis- 
tribution of these cases is shown in 
Table 1. 

The annual incidence rate of choroi- 
dal and ciliary baly melanomas in 
Iowa is 4.91 cases per 1 million whites 
(Table 3) Women seem to be more 
affected than men, the incidence 
being 5.12 cases/10°/yr for women vs 
4.96 cases/10°/yr fer men. The differ- 
ence between the two is not statisti- 
cally sigrifieant (F > .1). Among the 
1,722,071 whites aged 20 years and 
older, the annua rate is calculated to 
be 7.5 cases per 1 million white popu- 
lation. 

Tables 4 and 5 show the incidence 
rates of choroical and ciliary body 
melanomas according to age in men 
and women. The incidence rates 
increase with age in both sexes, reach- 
ing the highest values between the 
ages of 60 and €9 years, 21.65/10*/yr 
for men and 18.64 per 60 per year for 
women. The difference between these 
two values is no: statistically signifi- 
cant (P > .1). 

Figure 7 shows the incidence rates 
of choroidal and ciliary body mela- 
nomas according te age when calcu- 
lated for the entire population under 
study. After reaching a rate of 20.1 
cases/10°/yr for patients between 60 
and 69 years of age, the incidence 
decreases rapidly to a rate of 4.5 
cases/10°/yr for patients between the 
ages of 80 and 89 yzars. 

The risk of getting a choroidal 
melanoma during ¢ lifetime is calcu- 
lated by cumulating the incidence 
rates per year uati! the age of 69 for 
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men and 16 for women, 69 md 16 = 


years being their respective- life 
expectancies.. The risk is 0.40 per 1 


thousand for men and 0.44 per 1 thou- 


sand. for women. The difference 
between the two is not statistically 
significant (P >..1). When calculated 
for the entire population under study, 
the_risk is 0.42 per thousand (one in 
2,500). 


‘Incidence of Bilateral 
Choroidal Melanoma 


Patients. who have a choroidal or 
ciliary body melanoma in one eye have 
a shorter life expectancy than that of 
the normal population due to deaths 
caused by metastasis. 

A total of 293 cases of choroidal and 
ciliary body melanoma were diag- 
nosed histopathologically at the Uni- 
versity of lowa and the patients were 

ollowed-up from 5 to 34 years. The 
tuarial survival rates of these cases 
are shown in Table 6. (All deaths are 
included in column 2). Based on these 
survival rates, an abridged life table 
was constructed (Table 7). If no 
‘consideration is made for age, cell 
type, tumor extension, or any other 
important factor,” patients having a 
choroidal or ciliary body melanoma in 
one eye are expected to live 12.7 years 
fter enucleation. If they survive for 5 
-years afterward, their life expectancy 
néreases to 13.5 years, then decreases 
slowly with time. This is expected, for 
90.8% of deaths caused by tumors 
occur within the first six years after 
iagnosis and enucleation." 
Given the life expectancy of pa- 
“tients having a choroidal melanoma in 
one eye, the risks of developing 
‘another’ primary melanoma in the 
choroid of the other eye can be calcu- 
ated. The risks of bilaterality is 
42x 105 (0.5 x 12.7 x 7.5 X 
0°) = 2% 105, where 4.2 x 10 is 
the risk of getting the first choroidal 
melanoma in either eye; 
5 x IZT X 7.5 x 10-* is the risk of 
eveloping a second primary choroidal 
melanoma’ in. the fellow eye; 0.6 
ccounts for the fact that the patient 
became a uniocular; 12.7 is his life 
expectancy in years; and 7.5x 10-*is 








„the annual incidence rate of choroidal. 
-melanomas after the age of 20- years: 
In other words, in a population of 50. 


‘million whites, 


1 person can be 
expected to develop a bilateral choroi- 


‘dal melanoma during his or her life- 


time. 

The estimated number of whites 
living im the United States is approxi- 
mately 20¢ million, and their life 
expectancy is 72 years." The incidence 
rate of a bilateral choroidal melanoma 
here would be (200 x 10°) (2 x 10-5) 
(1/72) = 0.055 cases per year, or once 
every 1& years. 


COMMENT 


In the United States, the annual 
incidence c” malignant melanomas of 
the eye has been reported to be 5.2 per 
1 million white population in 1947* and 
5.6 per 1 rilfon white population in 
1970.7 A higher annual incidence was 
reported in the Scandinavian coun- 
tries. It was calculated to be about 7.5 
per million. =? 

Ganley aad Comstock“ reported six 
cases of choroidal and ciliary body 
melanomas that occurred in Washing- 
ton County, Maryland, from 1956 to 
1965, with an annual incidence of 6.6 
cases per m Ilion. In the present study, 
the annual incidence of choroidal and 
ciliary body melanomas was caleu- 
lated to be 4.9 cases per 1 million 
whites in Iewa. 

The incidence rates of choroidal and 
ciliary body melanomas increase with 
age, reaching the highest values 
betweer the ages of 60 and 69 years 
then decrease quite rapidly (Fig 7). 
The decrease in morbidity after the 
age of %0 years was also noted by the 
Scandinavian authors." Jensen" at- 
tributed it to the fact that elderly 
people ignore symptoms of illness 
ascribing taem to old age and rarely 
consult a paysician. 

In the 4° cases diagnosed in Iowa 
from 1959 ‘o 1971 there were 19 men 
(46.3%) and 22 women (53.7%) (Table 
2). The preponderance of women with 
malignent melanomas of the eye was 
also nated in the Third National 
Cancer Surrey.’ This is contrary to 
the 293 eases diagnosed histopatholog- 


\-jeally in our Ophthalmic Laboratory, 


where there were 161 men (55%) and 


182 women (45%). This is probably due 


to the fact that many of our pathologic 
specimens are sent from surrounding 


Veteran Administration Hospitals: 
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Multiple independent malignant 
melanomas rarely occur in the same 
eye. Only three well-documented cases 
have. been. reported. in the litera- 
ture. t 

Bilateral malignant melanomas of 
the uveal tract are also rare. Seven of 
the reported cases in the literature’ 
had no histologic proof of the tumor in 
the second eye, and therefore some- 
doubt exists as to their authenticity. 

In 1980, Goldstein and Wexler" 
reported a case of multiple melanomas 
occurring in both irides of a patient 
with systemic neurofibromatosis. Two 
other bilateral cases with involvement 
of the iris of one eye and the choroid 
of the other were reported by Shine in 
19307 and by Cordes and Cook in 
1949.°* 

Tade? reported two cases of bilat- 
eral choroidal melanoma, only one of 
which had a histologic confirmation of 
the tumor in the second eye. The same 
author also reported that in- both 
cases, during the examination of the... 
first eye, chorioretinal scars were 
found in the other eye. These chorio- 
retinal foci, located at the periphery of 
the fundus, remained unchanged fora 
period of six and two years, respec- 
tively, and then the first signs of 
malignancy appeared. In our patient, 
a chorioretinal lesion was also found 
in the other eye during the initial 
examination. This lesion, however, 
was flat, well circumscribed, light ~ 
blond, and transilluminated very well 
(Fig 2). On fluorescein angiography 
there was no leakage of the dye in the 
subretinal space. 

To date, four other cases of bilateral 
choroidal melanoma have been pub- 
lished in Europe. Only the cases of 
Buschmann and Goder“ and Bietti and 
Vozza' fulfilled all criteria of bilateral 
primary choroidal melanomas; the 
choroidal tumor in the second eye was 
of a different cell type and did not 
appear simultaneously. No evidence of 
metastatic tumors was found in either 
case. 

Machemer”* described a patient 
with bilateral flat choroidal melas.. 
nomas that appeared simultaneously 
along with metastasis to the eyebrow 


and abdomen. Tumor cells from both- 


eyes were of the same cell type. An 
autopsy was not performed. We feel. 
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that the tnor cells.in be 
metastasized from a primary mela- 
. noma elsewhere." This case is compa- 
_ rable to theone reported by Ten Does- 
chate in 319. Immediately after 
enucleationof the eye having a choroi- 
dal melanana, a second melanoma 
-oecurrec. im the choroid of the other 
eye. There were multiple metastases 
_ elsewhere, ~s well as melanuria. Spec- 

imens. from the skin and both eyes 
-~ showed the tumor to be composed of 
-the same tepe cells. 

Giarelli & al” presented a case of 
bilateral ch«roidal melanoma that was 
-casually discovered during an autopsy. 
_Althouga the tumor cells presented 
istologe Gfferences and were asso- 
lated in beth eyes with benign nevi, 
-. the presence of ossification within the 
< tumor mas: makes the diagnosis of 























À 1. Wiesiager H, Phipps GW,- Guerry D: Bilat- 
„eral melarome of the choroid associated with 

_ Jetkemia and- meningioma. Arch Ophthalmol 

oo 62889-893195. 

<2. Tade AA. Bilateral primary melanoblas- 
‘toma of the choroid. Vestn Oftalmol 4:30-35, 
1960. 

3. Buschmarna W, Goder G: Das doppelseitige 
maligne Melaroblastom der Adsrhaut. Graefes 
Arch Klin:Bxy: Oftalmol 167-225-238, 1964. 

«4, BietticG, Vozza R: Melanoblastoma. bilat- 
-erale della torc de. Clin Oculist 12:52-61, 1968. 

5. University of lowa Hospitais and National 
Cancer Instittze: Cancer in fewa, the Third 
National Caner Survey: Advanted Three-Year 

< Report, 1989-1571 Incidence. National Institutes 
of Health, Department of Health, Education, and 
Welfare,.No. (EIH) 74-643, 1974 

6. Dorn “HF Cutler. SJ: Morbidity From 
Gancer in the United States. Public Health 
monograph- Në 56, United States Government 

ae Office 1959. 

. Cutler S. Young JL: Third National 
Cancer Survey- Incidence Date, National Cancer 
Institute monegraph No, 41, United States 
Governmest Painting Office, 1978. 

. 8. Berkson JaGage RP: Calculations of survival 
rates for caner. Proc Staff Meet Mayo Clin 
2.270-286, 195 

"9. Barely ®W: Techniques of Population 
nalysis, Sew. York, John Wiley & Sons Ine, 














National. Vital Statisties- Division: Life 
Tables in the Cited States, 1978- Publie Health 
Service, Deparment of Health, Education, and 
Welfare, United States Government Printing 
Office, 1972. 





1977 





Arch Ophthalriol—Vol 95, Ap 








malignant melanema very unlikely. 

Wiesinger et al' reported the first 
well-documented zase of bilateral cho- 
roidal melanoma in the United States. 
A 32-year-old woman had had her left 


eye removed six years earlier because. 


a choroidal melanoma of the mixed 
cell type developed a second primary 
melanoma in the choroid of the right 
eye, which was found at autopsy to be 
composed largely of spindle B cells. 
The patient also suffered from a 
fibrous meningioma of the base of the 
skull and a stem cell leukemia that 
was the cause of her death. 

We have found that a bilateral cho- 
roidal melanoma should be expected to 
occur once every 18 years in the 
United States. This is only an esti- 
mate based on our statistical calcula- 
tions. The literature, however; seems 
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white population of the. Un d States 
is definitely higher, depending « on the 
age.’ This decrease-in life expectancy 
plus the fact thai the patient become 
uniocular substantially decreases the 
risk of developing a choroidal mela- 
noma in the second eye. 
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. Five patients had macroaneurysms of 
the retinal arterioles. These macroaneu- 
—rysms may be observed without patho- 
logic sequelae or may be associated with 
circinate retinopathy, intraretinal hemor- 
rhage, subretinal hemorrhage, or intravi- 
treal hemorrhage. They may also evolve 
into more widespread vascular anomalies 
resembling adult Coats disease in some 
respects. Photocoagulation therapy is 
occasionally indicated. 
(Arch Ophthalmol 95:624-628, 1977) 








n 1973, Robertson: introduced the 
; term macroaneurysm to describe 
large aneurysms arising on a main 
retinal arteriole within the first three 
orders of bifurcation. Although iso- 
lated reports of large aneurysms 
appeared in the early literature," 
recent. descriptions have established 
this anomaly as a distinct clinical 
entity. The following report describes 
findings in five representative pa- 
tients with this abnormality of the 
retinal vasculature. 


REPORT OF CASES 


Case 1.~A 70-year-old man was admit- 
“d-to the University of Illinois Eye and 
Ear Infirmary in June 1974 because of 
dyspnea. For the last 12 years he intermit- 
tently ‘received treatment for essential 
hypertension. He had myocardial infarc- 
tions twice during the last five years. On 
admission, his blood pressure was 250/150 
mm Hg. He had evidence of mild renal 
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insufficiency: (his BUN level was 40 to 90 
mg/100 ml). On a regimen of orally admin- 
istered furosemide, 80 mg daily, and 
methyldopa. 580 mg three times a day, his 
blood pressere was controlled and ranged 
between 148/80 to 190/120 mm Hg. 

Because of his systemic hypertension, an 
eye consultation was requested. Visual 
acuity ia beth eyes was 20/25 with correc- 
tion. His anterior segments showed only 
bilatera! areus serilis. Ophthalmoscopy of 
the right fandus disclosed a normal dise 
with a cisoretinal artery. The retinal 
arterioles shcwed copper-wire sclerotic 
changes with considerable diffuse narrow- 
ing. There were scattered, old, resolving, 
cotton-woo! spots. There were many pro- 
nounced arteriovenous crossing changes. 
Ophthalmozcopically visible changes in the 
left fundus were similar. In addition, along 
the superotemporal arteriole there was an 
aneurysmal diation with apparently elot- 
ted blood occupying its lumen (Fig 1). 
Fluorescein angiography of this area 
disclosed slaw flow of fluorescein through 
the aneurysm with slight staining of its 
wall. There was no late leakage of dye. It 
was decided not te treat this lesion. 

Case 2.-A 52-year-old woman was 
initially seen in November 1969. She 
complainec of blurring of vision in the left 
eye of twe months’ duration. She was 
hypertensive and was taking antihyper- 
tensive mecications. Her visual acuity was 
20/20 ir: the right eye (OD) and 20/50 in the 
left (OS). Intraocular pressure by applana- 
tion tonometry was 17 mm Hg in each eye. 
Slit-lamp examination showed bilateral 
arcus senilis ia both eyes. Ophthalmoscopy 
of the right fundus showed only mild 
arteriosclerotic vascular changes. The left 
fundus showed scattered, hard, lipid mate- 
rialin the macular area. The vessels mani- 
fested mild arteriosclerotic vascular 
changes. Along the lower temporal- ar- 
teriole, there was a large aneurysmal dila- 
tion with dark clotted blood occupying part 





of its lumen (Fig 2, left). Scattered, pune- 
tate, retinal hemorrhages surrounded the 
aneurysm. Fluorescein angiography dis- 
closed slow and partial filling of the 
arteriolar aneurysm. There was late stain- 
ing of the wall of the aneurysm with mild 
leakage of dye from it. No treatment was 
deemed advisable. 

The patient was seen six months later 
with the complaint of further diminution 
of vision in the left eye; visual acuity had 
decreased to 20/200. On ophthalmoscopy, 
the amount of lipid material in the macular 
area had increased considerably. (Fig .2, 
right). Additional retinal hemorrhages sur- 
rounded the aneurysm. Findings on fluo- 
rescein angiography were the same as 
before. 

In view of the increased macular lipid 
material and the hemorrhagic activity 
surrounding the macroaneurysm, we rec- 
ommended argon laser photocoagulation of 
the lesion, The patient refused treatment 
and was lost to follow-up. 

Case 3.—A 47-year-old man was seen in 
March 1973. He complained of sudden loss 
of vision in the right eye of one week’s 
duration. He had no history of traumato 
the eye, nor did he have any systemic 
complaints. Visual acuity in the right eye 
was counting fingers at 6 ft; vision in the 
left eye was 20/20. Intraocular pressure 
was 20 mm Hg in each eye. The left eye 
was ophthalmoscopically normal. Ophthal- 
moscopy of the right eye disclosed a normal 
optic- dise. The arterioles showed mild 
arteriosclerotic changes. On and around 


‘the superior and superotemporal arterioles 


were two patches of circinate retinopathy, 
each containing a large, one-half disc- 
diameter, arteriolar, aneurysmal dilation; 
intraretinal and subretinal hemorrhages 
surrounded these patches (Fig 3 A) <A 
subretinal hemorrhage oceupied the matu- — 
lar area, having gravitated from the 
superotemporal macroaneurysm. On’ fluo-. 
reseein angiography, the hemorrhages 
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obscured charoidal fluorescence. The aneu- 
rysmal Glatons filled in ths later arterio- 
“=: venous phase and became hyperfluores- 
tent. Onclat views, there was no appre- 


gable dre wakage into the retina. The 
-  ophthalmoscopic and angisgraphic find- 


<- ings were ccnpatible with tie diagnosis of 
<yetinal meacmaneurysms. The patient was 
advised t wadergo argon laser photocoag- 


'-oilation aad was given a guacded prognosis 


“for visiot because of the macular hemor- 
“_.¥hage. The patient refused treatment. 

“In December 1974, vision ia the right eye 
owas coursing: fingers at 1 f. On ophthal- 
~moscopy,. the circinate retinopathy had 
increased rticeably and involved the 
macular eres with subretined lipid deposi- 
‘tion as wel The sacciforrs aneurysmal 


: changes bad transformed irto worm-like, 
- telangiectati, arteriolar -malformations 


(Fig 3 BangC). The retinal arterioles had 
-drregular. nacrowings and beadings. The 
-yetinal venales showed. some caliber 
“changes, bu no vascular abnormalities 
; were seer awsing from therm. On fluores- 
cein angogmaphy, the anearysmal dila- 
tions, whih“had taken on raultilobulated 
appearanses filled with dyé @ig 3 D). The 
involved arteriole showed irregular caliber 
changes. The surrounding sapillary bed 
showed area¢ of nonperfusiox and dropout 
as well assorse microaneurysmal changes. 
Both the ephthalmoscopic ant angiograph- 
ic appearances of the involved vasculature 
resembled localized Coats disease in some 
-cpespects. Mo creatment was tastituted. 
Case #-f 67-year-old woman was 
referred tə tle University o Ilinois Eye 
and Ear Tufirnary with the possible diag- 
nosis of a d@horoidal tumor (malignant 
melanoma: o the left eye, The patient 
gave a hiszor: of blurring of vision in the 
Jeft eye of several months’ daration, with 
the recentsuiden appearance of a black 
spot in frent of that eye. There was no 
history of o-ular traume,.The patient 
remained hyzertensive white receiving 
antihypertene ve medicaticns 
“Corrected v.sual acuity was 20/25 (OD) 
and hand motons at 5 ft (08. Intraocular 
pressure vas 17 mm Hg ir each eye. Slit- 
lamp exarainztion disclosed mild nuclear 
sclerosis ia. the right eye snd anterior 
subcapsular poking in the left eye. 
- Ophthalmescony of the ‘izht fundus 
© showed a wortal dise. The arterioles mani- 
fested mile aateriosclerotic ckanges. Oph- 
thalmoscopy € the left fundas showed a 
normal disc. The vessels saowed mild 
arteriosclemti changes. Oesupying the 
macular area was a slate-gray cireular area 
of hemorrkage with central. subretinal, 
hemorrhagæ -xccentuation. oe apparent 
site for thedblesding could be dtected. The 
blexked choroidal |. Huorescence 
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throughout the phases of fluorescein 
angiography. Angiography disclosed a 
large aneurysm arising from the supero- 
temporal arteriole. The macroaneurysm 
occupied the central part of the hemor- 
rhage (Fig 4). There was late staining of its 
wall. A diagnosis of macroaneurysm with 
subretinal and subpigment epithelial hem- 
orrhage was made. 

Two months later, visual acuity in the 
left eye had improved to 20/200. Ophthal- 
moscopy of the left fundus showed partial 
resorption of the blood. No treatment was 
instituted. 

Case 5.—-A 50-year-old woman had 
noticed a “black spot” in the central visual 
field of the right eye a few days after trap 
shooting (five months prior to our exami- 
nation). She had held her gun against her 
right shoulder during the shooting. At that 
time, an ophthalmologist prescribed corti- 
sone tablets for six weeks without any 
subjective benefits. The patient was also 
studied for systemic diseases and was 
found to have hypercholesterolemia. Re- 
sults of tests for diabetes, tuberculosis, and 
hypertension were normal. 

Corrected visual acuity was 20/50 (OD) 
and 20/20 (OS). The anterior segments 
were normal. Results of ophthalmoscopy of 
the left eye were normal. The dise of the 
right eye appeared normal. The macula 
was replaced with circinate, lipid-like 
material. There was an aneurysmal dila- 
tion of the major inferotemporal branch 
arteriole with a white thrombus-like struc- 
ture within the dilation (Fig 5 A through 
E). No microaneurysms were seen. Fluores- 
cein angiography showed slow and partial 
filling of the aneurysmal dilation with 
staining of its wall and minimal, late 
leakage of fluorescein from the capillaries 
surrounding the foveal avascular zone as 
well as from the macroaneurysm (Fig 5 
B). 

The macroaneurysm was treated with 
argon laser photocoagulation with the 
patient under topical anesthesia. Dosage 
values 200 u burns on the aneurysm and 50 
u burns around it; 300-mW, 0.2-second 
burns at all sites; 565 applications. Six days 
later, visual acuity in the right eye was 20/ 
40. Ophthalmoseopy showed fresh photo- 
coagulation marks with little edema on the 
aneurysm. There was a tiny hemorrhage 
around the aneurysm. Two months after 
the laser photocoagulation, visual acuity 
was 20/50 (OD). Ophthalmoscopy showed 
diminution of the macular hard exudates. 
The aneurysm was completely surrounded 
by white fibrous tissue and appeared to 
have shrunken considerably (Fig 5 ©). 
Fluorescein angiography showed nonper- 
fusion of the macroaneurysm, the arteriole 
distal to the macroaneurysm was also oblit- 
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erated and wanifested retrograde fi 
the late stapes of angiography ( i 
Two: years after treatment, visi 
right eye was 2)/25; the patient 
plained of metamorphopsia, pba. du 
to macular d:stortior: 


COMMENT 


Macroaneurysmal changes in the 
main retinal arterielar channels usual- 
ly occur in elderly persons with hyper 
tensive and generalized arterioscle- 
rotie vaseular disease. Some of these 
aneurysms are pulsatile.’ Many of 
these patients else have serum lipid 
and lipoprotein abnormalities.“ Simi- 
lar aneurysms aso have been demon- 
strated in ceredral arteries.“ The 
disease oecurs in beth sexes, although 
women are apparently more often 
involved with men. The condition may 
be the result of lecal vascular wall 
disease in conjunejion with general- 
ized vascular disease, or may be the 
result of local damage to the vessel 
wall from embolic er local thrombotic 
phenomena.” Lewis et al" recently — 
documented the evolution of a mac- 
roaneurysm at the site of an incom- 
plete embolic occlusion of a branch 
retinal artery. 

The association of this condition 
with other anomalies of the retinal 
vasculature is not clear. Our case 3and | 
another cf our patients (unreported) _ 
are informative because of the tran- 
sition of typical: maeroaneurysms to 
more generalized snomalies of the | 
vessel walls with telangiectasia and _ 
exacerbation of exudation. Differen~ 
tiation between these phenomena and | 
so-called adu t Coats disease is there- 
fore difficult. Similar pathologic ‘pro-. 
cesses may occur in both diseases. The. 
different clinical appearances ob- 
served in advanced Soats disease and _ 
in isolated retizal macroaneurysm | 
formation may therefore represent: 
opposite ends of the same disease. : 
spectrum in some instances. Some — 
cases previously reported. as adult- 
Coats disease may actually have origi- 
nated as multipe macroaneurysms 
(Fig 3, A threugh D. - 

The ocular manifestations of the 
disease are variable. Many of these- 
lesions are foand dusing ocular exam- _ 
inations in patients seferred for eval 
uation of systemie eenditions such as 
hypertension (case 1). These: patients 
































Fig 2.—Case 2: left eye. Left, Macular exudates with retinal macroaneurysm located on 


Fig 1.—Case 1: left eye ‘Solitary macro- inferotempora) arteriole surrounded with retinal hemorrhages. Note partial intraluminal 
aneurysm, with intraluminal thrombosis thrombosis. Right, Same eye six months later. Note increased macular exudates. 
located on superotemporal arteriole. 
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Fig 3.—Case 3: right eye. A, Initial examination in March 1973. Note circinate retinopathy 
with centrally located macroaneurysms on superotemporal and superior arterioles. 
Macular hemorrhage is also present. B and C, December 1974. Note increased 
exudation and subretinal lipid deposition. Aneurysms had transformed into worm-like 
convolutions and telangiectases. Magnification of B and C is somewhat larger than that 
of A. D, Fluorescein angiography sħows telangiectatic and convoluted macroaneurysm; 
caliber of its arteriole is markedly irregular. Surrounding retinal capillary bed shows 
nonperfusion and dropout. 
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Fig 4.—Case 4: left eye. Fluorescein 
angiography shows blockage of back- 
ground fluorescence due to subretinal 
hemorrhage and subpigment epithelial 
hemorrhage. A single macroaneurysm is 
located on superotemporal arteriole. 





Cc D E 


Fig 5.—Case 5: right eye. A, Macular exudates with macroaneurysm located on inferotemporal artericle. B, Fluorescein angiography 
discloses partial filling of m&eroaneurysm and leakage of dye from capillaries around foveal avascular zone. C, Late phase of angiogram 
demonstrating leakage of dye into center of fovea and into retina surrounding macroaneurysm. D, Sane eye twc months after argon 
laser photocoagulation of macroaneurysm. Note decrease in macular exudates. Aneurysm is surrounded by white fibrous tissue. E, 


Fluorescein angiography twe months after laser photocoagulation shows nonperfusion of macroaneurysm and ccclusion of arteriole 
distal to photocoagulation ste. 
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can harbor solitary or multiple mac- 
Yoaneurysms in one or both retinas, 
not associated with any appreciable 
exudative or hemorrhagic process. 
These lesions may remain stationary 
for long periods of time, causing no 
visual impairment. However, some of 
these lesions may exhibit exudative or 
emorrhagic. activity, and, if these 
processes involve the macular area, 
patients may seek ophthalmic advice 
because of poor central vision or scoto- 
mas: Ophthalmoscopy in these pa- 
‘tients may disclose a macroaneurysm 
on one of the major retinal arteriales, 
ith lipid material either in the 
macular area distant from the aneu- 
rysmal lesion (case 2) or in a circinate 
pattern surrounding the macroaneu- 
rysm and also involving the macula 
(ease 3). The occurrence of macular 
exudation distant from a retinal 
vascular anomaly is not unique to this 
condition, but also occurs in other 
anomalies of the retinal vasculature, 
such as. Coats disease, Leber miliary 
aneurysms (possibly a variant of 
-Coats disease), and von Hippel-Lindau 
disease. 

=: Over a period of time some maero- 
aneurysms can thrombose and under- 
go spontaneous involution, with clear- 
ing of the macular exudates. Others, 
however, continue their exudative 
‘process with more accumulation of 
lipid material in the macular area, 
causing further loss of vision (cases 2 
‘and 8). Fluorescein angiography is 
helpful in understanding this exuda- 
tive process, because it demonstrates 
loss of the vascular barrier to fluores- 
cein at the level of the macroaneu- 
rysm, as manifested by staining of the 
wall of the aneurysm and late leakage 
of dye into the retina. In addition, one 
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of our patients (case 5) also had 
angiographic evidence of leakage 
from the capillary bed surrounding 
the foveal avascular zone (Fig 5 B). 
Apart from the exudative process, 


some of the macroaneurysms also 
show hemorrhagic activity. This may 
be due to oczing of blood from. tiny 
dehiscences or may be caused by 
grosser rupture of the lesion’s wall. 
The latter event usually occurs in 
pulsating aneurysms with the produc- 
tion of preretinal, intraretinal, and 
subretinal hemorrhage as well as 
massive vitreous hemorrhage. The 
subretinal blod can alse dissect into 
the subpigment epithelial space and 
result in the appearance of a raised 
dark lesior simulating a neoplasm or 
senile disc orm macular degeneration 
(case 4} Fluorescein angiography may 
be helpful in delineating the process 
responsible for the bleeding; however, 
one sheuld be aware of the possible 
simultanecus oceurrence of choroidal 
tumors ane senile macular degenera- 
tion in these patients and should use 
other diagnostic tools, when appro- 
priate, in erder to reach an accurate 
diagnosis. 

Visual prognosis is excellent in most 
patients harboring macroaneurysms, 
even withcut therapy. The preretinal 
and intraretinal hemorrhages usually 
resorb with return of good vision. 
Moderate visual loss may occur if 
secondary merphologic changes occur 
in the rsacrla due to the bleeding. The 
visual pregrosis in patients with 
subretinal epithelial hemorrhages is 
usually werse, since these hemor- 
rhages caa cause a macular scar 
similar to that in patients with senile 
or other disciform macular degenera- 
tions. The visual prognosis in patients 
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with macular exudates and edema 
depends on the chronicity of the 
process and the structural damage 
that accompanies the exudation. 

Because most macroaneurysms are 
stationary (with minimal or no exuda- 
tive or hemorrhagic activity), they do 
not require treatment, although regu- 
lar follow-up examinations are advisa- 
ble. To date, definite criteria have not 
been established for therapy; some 
authors, however, have advocated pho- 
tocoagulation treatment in cases 
where the macroaneurysms pulsate,” 
in an attempt to prevent the 
occurrence of vitreous hemorrhage, or 
in eases where the macroaneurysms 
are associated with macular exudates 
and edema, in hopes of preventing 
structural damage to the macula with 
permanent loss of central vision. 1231 
We believe that treatment should be 
instituted when exudation persists or 
increases, without evidence of any 
spontaneous resolution. Either an ar- 
gon laser or xenon are photocoagu- 
lator can be used. Whenever possible, 
only the macroaneurysm should be 
treated, and its main arteriole should 
be spared, in order to prevent the 
occurrence of a sector or central 
scotoma. After successful treatment 
the exudates usually disappear grad- 
ually, with return of good vision if 
structural damage has not already 
occurred in the macula. 
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Everything you see above can 
cause allergic conjunctivitis. 
Everything you see below 
takes care of it. 


New Albalon-A™ 


Formulated with your allergic conjunctivitis* 
patient in mind. Albalon-A clears the congestion 
with naphazoline HCI; calms the discomforting 
itch with antazoline. And Albalon-A is the only 
antihistamine-decongestant in an arti-icial tear 
vehicle: Liquifilm® (polyvinyl alcohol 14%). Unique 
Liquifilm protects against iatrogenic dry eye: in 
contrast, aqueous vehicles can cause dry eye. 

That’s how Albalon~A does it all faster and 
more effectively than either active ingredient alone’ 
*This drug fas been evaluated as possibly effective fcr this indication 


See full prescribing information 





Prescribe New Albalon-A:" 
The anti-drying, antihistamine 
decongestant combination. 


Albalon-F-" 
Liquifilm® 
sterile ophtha!mic solution 


DESCRIPTION A =terile ophthalmic solution having the following composition: naph- 
azoline HCI 90.05%, antazoline phosphate 0.5%, with: Liquifilm® (polyvinyl 
alcohol) 1.4% beazalkonium chloride .004%; edetate disodium: polyvinyl pyrrolidone; 
sodium chlomde; sodium acetate, anhydrous; acetic acid and/or sodium hydroxide if 
needed to aqiust=he pH. ACTION Albalon-A combines the effects of the antihistamine. 
antazoline, and tue decongestant, naphazoline. 











INDICATIONS Eased on a review oF a related combination of drugs by the National 
Academy cf SŒnces — National Research Council and/or other information, FDA 
has classified tl indications as follows: “Possibly” effective: For relief of ocular irri- 
tation and/or cengestion or for the treatment of allergic, inflammatory, or infectious 
Ocular conciticas. Final classification of the less-than-effective indication requires 
further investication 








CONTRAINDICATIONS Hypersensitivity to one or more of the components of this prep- 
aration. WARNING Do not use in presence of narrow angleglaucoma. PRECAUTIONS 
This preparation should be used only with caution in theypresence of hypertensicn, car- 
diac irregularities or hyperglycemia (diabetes).To preventiconzaminating the dropper tip 
and solution, care should be taken not to touch the eyelies orsurrounding area with the 
dropper tip of the bottle. Keep bottle tightly cosed when not in use. Protect from light. 
ADVERSE REACTIONS The following adverse reactions may occur: Pupillary dilation, 
increase in intraocular pressure, systemic effects due tc absorption (i.e, hypertension, 
cardiac irregularities, hyperglycemia). DOSAGE One or two drops instilled in each eye 
every 3 or 4 hours or less frequently, as required to relieve samptoms. HOW SUPPLIED 
15 ml dropper-tip plastic dropper bottles. On prescription oniy. 

REFERENCES: 

Miller J. and Wolf, E.H. Antazoline phosphate and naphazoline hydrochloride, singly 
and in combination for the treatment of allergic conjunctiwitis—a controlled couble- 
blind clinical trial. Ann Allerg 35: 81-85, 1975. 
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SUPERBLADES, designed for Keeler 


~~ Optical by Medical Workshop of Holland, 

are the world’s sharpest stainless-steel 
case-hardened micro-surgery blades— 
comparable in sharpness to diamond 
knives. 


@ Pre-mounted in plastic handles and 
packaged sterile. 


ə Disposable blade/handie units are gas 
sierilizabie and re-usable. 


è With super-sharp point, sectioning 
technique requires hardly any pressure. 


15°-angied blade for corneal 
puncture and suture removal. 


30°-angied biade for full-depth 
corneoscleral section. 


45°-angied blade for half- 
depth corneoscleral section. 


Keeler’s new SUPERBLADES. 
Points well made...and well taken. 


Actual Size 





Use this convenient form to place your order. 


> Please send me the following: 


E “= 15°-angled blade(s) Up to 25 blades 
2i 30*-angled blade(s) $5.00 ea. 


S __..45°-angled. blade(s) 26 or more blades 
$4.50 ea. 


(Minimum order... Sales tax 
~$ix-Dlades) where applicable. 


Enclosed is my check for_____ Bill me_ 


Name 





Address 
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‘gentamicin sulfate, USP. 


Solution-Sterile ee 
Ointment-Sterile 


Each mi. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminaglycoside group active against a wide variety 
of pathogenic gram-negative and-gram-positive bacteria, . 

GARAMYCGIN Ophthalmic Solution is a sterile, aquequs 
solution butlered to approximately pH 7 for use in the eye; 
Each mi. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin}, disodium phosphate, monosodium phosphate. 
sodium chloride, and henzalkonium chloride as a preserva- 
ive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent te 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives. 
ACTIONS The gram-positive bactena against which gern- 
tamicin sulfate is active inciude coagulase-positive and coag- 
ulase-negalive staphylococci, including certain strains that 
are resistant te penicilin, Group A beta-hemolytic arid nor- 
hemolytic streptococci; and Oinfececcus pneumoniae. Tha. 
gram-negative bacteria against which gentamicin sulfate ds. 
active include certain strains of Pseudomonas aeruginosa... 
indcie-pasitive and indole-negative Proteus species,.Esche- 
richia col. Klebsiella pneumoniae (Fiediander’s bacillus}: 
Haemophilus influenzae and Haemophilus aegyptius (Koch: 
Weeks bacillus), Aerobacter aerogenes. Moraxella lacunata: 
{diplobacilius of Morax-Axenfeid), and Neisseria species, 


including Neisseria gonorrhoeae. Although significant regiae 0 


tant organisms have not been isolated front patients treated 
with gentamicin. at the present time, this may occur. in the 
future as resistance has been produced with difficulty ia vita 
by repealed exposures. 

INDICATIONS GARAMYCIN Ophthalmic Solution and 


Gintment are indicated in the topical treatment of infections ot =) 


ihe. external eye and its adnexa caused by. susceptible. 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis. and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity te any of the components. 
WARNINGS GARAMYCIN Ophthalmic Solution is. not for 
injection. it should never be injected subconiunctivally. sor 
should it be directly introduced into the anterior chamber of 
the eye. 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise lo overgrowth af nonsusceptible organisms, such as -) 
fungi. Should this occur. or it irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 

Ophthalmic ointments may. retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution... 

Occasional burning or stinging may occur with the use df 
GARAMYCIN Ophthalmic Ointment. ` 
DOSAGE AND ADMINISTRATION GARAMYCGIN Ophthal- 
mic Solution: instill one or two drops into the alfected eye 
every four hours. in severe infections, dosage may be, ir- 
creased to as much as two drops once every hour, 

GARAMYCIN Ophthalmic Ointment: apply a small amount 
fo the atfected eye two { three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Soltution— 
Sterile, 5-mi. plastic dropper battle, sterile, boxes of one and 
six. Store away from Heat. 

GARAMYCIN Ophthalmic Ointment—Sterile, \%-cunce 
tube, boxes of one and six. Stofa away from heat. 
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For complete details, consult package insert or literature 
available from your Schering Representative: or Professional 
Services Department, Schering Corporation, Kenilworth, New. 
Jersey 07033. á 
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A CHOICE FOR INITIALTHERAPY 
IN EXTERNAL EYE INFECTIONS 


against conjunctivitis and other in- 
fections of external eye and adnexa due to a wide 
range «f susceptible pathogens. 

Gram-negative: susceptible strains of: H. influen- 
zae. E soli; K. pneumoniae; M. lacunata; Enterobac- 
ter aes>genes (formerly Aerobacter); H. aegyptius 
and Neisseria sp., including N. gonorrhoeae. 

Gram-positive: susceptible strains of: staphylo- 
cocci and streptococci, including D. pneumoniae. 


Problem pathogens: susceptible strains of: P. aeru- 
ginosa and Proteus sp. {findole-ppsitive and 
-negative). 

generaily avoids sensitivity 
reactions and irritation. 
no significant organism resis- 
tance to date. This may occur in the fiture. 


*broad spectrum activity against many 
gram-negative and gram-positive organisms 


GARAMYCIN OPHTHALMIC 


gertamicin sulfate, U:S.P. 


Each n or gram contains 
to 30 ma. gentamicin 


gentamicin sultate equivalent 


“Due lo sesceptible pathogens 


oolution-Sterile 
Ointment-Sterile 





- "PRESENTED E BY . 
THE. HENRY FORD HOSPITAL DEPARTMENT OF OPHTHALMOLOGY 
THE DETRIOT INSTITUTE OF OPHTHALMOLOGY 
BON SECOURS HOSPITAL 


DATE: June 23,24, 25, 1977 
- HOTEL: Dearborn Hyatt Regency Hotel, Michigan 
= MEETING: Henry Ford Hospital. Detroi. Michigan 
_ JACK S. GUYTON LECTURE: A. Edward Maumenee M.D. 


FACULTY: Thomas Aaberg, M.D. David Orth, M.D. 
Frances L’Esperance, MD. Theodore Schlaegel, M.D. 
J. Wallace McMeel, M.D. Jerry Shields, M.D. 
Ronald-Michels, M.D. Lawrence Singerman, M.D. 
Neil Miller, M.D. Mark Tso, M.D. 
OTHERS 


AMA : Gatatiory | Continuing Medica! Education Credit 


REGISTRATION FEE: $200.00 
RESIDENTS AND FELLOWS: $160.00 
(with: letter from Dept. Chairman) 


COURSE DIRECTORS: Howard C. Joondeph, M_D. (Det. Inst. of Ophthal.) 
J. David Carey. M.D. (Henry Ford Hosp.) 


INFORMATION: Mrs. Judi Dara 
15407 E. Jefferson Avenue 
Grosse Pointe Park, Michigan 48230 
213-824-4800 


Planned activities available for spouse and children 


ANNOUNCEMENT 


Intraocular Lens Course on Implantation 
of the Chcyce Mk. VII Lens 


May 23 and 24, 1977 
Lynn Hospital, Department of Ophthalmology, 
Lincoln Park, Michigan 


Faculty 
L. Castleman, M.D. R. Coburn, M.D. 


Topics 
Indications; contraindications; patient preparation; intracapsular techniques; phacoemulsi ifi- 
cation; primary and secondary implantatior; post-operative patient demonstration; manual; 
live surgery and video tapes. 


_ Fee: $450 Course Limited 
< Includes: Dinner and Amenities 


For further information and registration call: 
Ms. Margaret Ross 
1-313-283-0500 — 












— it’s unsurpassed! 


- BROCKHURSZ, BORUCHOFF, HUTCHINSON & 
LESSEL: Coatroversies in Ophthalmology 


Postgraduate-level analysis of today’s most important controver- 

sies is yoursin his new volume., Its valuable and fascinating text 

not only offers you reviews of “ae least understood areas currently 

in the field, butalso it shows you the first step toward an objective 

attitude of self-appraisal and 4 less dogmatic approach to patient 
care, 


More than 75 leading ophthawmologists advocate their positions, 
state supportira evidence, ciscuss flaws in opposing points of 
View, and provide references-for their arguments. Editorial con- 
» clusions ev@iuaee each contrijastor’s opinion and conclusion. And 


w: two-or more-essays give alternative views on all 30 topics. 


ideal for your basy practice, you get plenty of current information 
on many.contraversial topics #ithout time-consuming referrals to 
other books: joarnals, or repeets. 

Edited by Rebers J. rphpaaionlaye 2MD; Arthur Boruchoff, MD; B. Thomas 
Hutchinson, MD» ail Surgeons, Massachusetts Eye and Ear Infirmary; 
Asst. Clinical. Pras., Harvard Metical School; and Simmons Lessel, MD, 
Prof. of Opëthæmclogy and Neurology, Boston University School of 
Medicine; Dieecter, Ophthalmoiggy Service, Boston City Hospital. About 
945 pp., 205l. about $30.00. Ready May 1977. Order # 1989-4. 





There s nothing controversial about i the coverage 






CONTENTS: 
The Role of the Optometrists in the Delivery of Eye Sare « Phacoemuisifi- 
cation e Absorbable vs. Nonabsorbable Sutures ia Cataract Surgery èe =. 
Management of Subluxated Lenses è Postoperative Care of the Cataract = 
Patient e Koeppe Lens Gonioscopy vs. Slit Lamp=Goniascopy © Ocular = = 
Hypertension and Glaucoma: Semantic Distinctions; Treatment » 
Trabeculectomy vs. Standard Filtering Operatians.in Glaucoma « Cho- 
roidal Detachment and Flat Anterior Chamber After Filtering Surgery in 
Open-Angle Glaucoma è intraocular Lenses è ès ischemia the Villain in 
Glaucomatous Cupping and Atrophy? e Diagnoszic Techniques. for Orbital 
Lesions e Lid Cancer: Operate or Radiate? e What is the Place of Surgery 
in Blow-out Fractures of the Orbital Walis? e Whe: Should one Operate 
for Congenital Strabismus? © Steroids in Herpes Simplex Keratitis e The 
Vitreous Body: Can we Violate it ane Go Unpunshed? « Prophylactic 
Treatment of Retinal Degeneration and Retina’ Beeaks without Detach- 
ment e Should Retinoschisis be Treated? è Should Retinal Breaks be | 
Closed at the Time of Surgery? e The Management of Small Malignant — 
Melanomas of the Choroid e The Use cf Corticestemids and Immunosup- 
pressants in Uveitis eis the Uveitis Workup Obsolete? è What is De- 
velopmental Dyslexia? e The Role of Corticosteroies in the Management = 
of Optic Neuritis e What is the Etiology <f Mcohol and Tokacco | 
Amblyopia? è What is the Proper Management sf Gliomas of the Anterior 
Visual Pathway? è Does Any Treatment Help Diabetic Retinopathy? e 
Pathogenesis and Treatment of Cenal Serous Choroidopathy è Histo- 
plasmosis 








SCHEIE & ALBERT: Texebook of 
Ophthalmelogy, 9th Edition 


WATSON & HAZLEMAN: The 
Sclera and Systemic 


WARWICK: Eugene Wolff's 
Anatomy of the Eye and Orbit: 


| eight contributes. About 615 gp. 


Completely reosganized, the raw edition of 
this classic: tex is now divided into three 
parts: Introdection to Opfthalmology, 
Ophthalmic: Evaluation, and Clinical Oph- 
thalmology.. New chapters discuss oph- 
thalmic ultrasenography, neuroradiology, 
and fundus fleorescein angimgraphy. The 
excellent illusteations and cliaical thrust of 
previous editions have bees retained in 
this revision. 


By Harold G-Schsie. MD, Prof. aad Chairman of 
Qphthalmolegy, niv. of Pennssivania School 
of Medicine: Chaf of the Ophtkalmology Serv- 
ice, Philadelphie General Hosp&al: and Daniel 
M. Albert, MD, P’of. of Ophthalraglegy, Harvard 
=o Hmv. Schoal œ Medicine, Assos. Surgeon, 
‘Massachusetts Tye and Ear ifirmary; with 


465 iH. 39 
E color plates.Abaut $28.50., Just Ready. 
> Grder #7951-X. 








Disorders—Majer Problems in 
Ophthalmology, 2 


This revealing monograph shows the re- 
sults of a cumulative study of over 300 
patients presenting with scleritis. Of par- 
ticular interest to aphthaimologists and 
rheumatologists, this book will also alert 
the general physician and surgeon to a 
modern overall undesstanding of the diag- 
nosis, treatment, etiology and patho- 
genesis, and management of scleral dis- 
ease. 


By Peter G. Watson, 4B, BChir, FRCS, DO, 
Consultant Ophthalmic Surgeon, Adden- 
brocke’s Hospital; and Srian L. Hazleman, MB, 
BS, MRCP, Consultart Rheumatologist, Ad- 
denbrooke’s Hospital; both Assoc. Lecturers, 
Faculty of Medicine, Univ. of Cambridge. 458 
pp. 237 iH. $20.00. Dec. 1976. Order #9134-X. 


Including the central connexions, 
development, and:comparative 
anatomy of the visual apparatus, 
7th Edition 


This extremely populer anatomical refer- 
ence and text has Seen extensively revised 
to include new coverage of the ultrastruc- 
tural detail of ocu.ar tissues, analysis of 
ocular movements:and organization in the 
visual pathways, among many. important 
changes. Dr. Warwick has added 75 new 
illustrations te this edition, including 40 
electron- and phote-rmicrographs. 

Revised by. Roger Warwick, PhD, MD, Prof. of 
Anatomy, Univ. of Landon; Dept. of Anatomy, 
Guy’s Hospital Medical School. 545 pp. 467 ill, 
56 in color. $35.00. Jan..1977. Order #9124-2. 











W. B. SAUNDERS COMP 


West Washington Square, Philadelphia, Pa. 19105 


1 Goidthorne Avenue, Toronto, Ontario M8Z 5T9 Prices subject to change. 





AU: 


AU: 


| 

| 

| 
| 


CD -eheck eticlesed—Saunders paws postage 














Please Print: Ar Oph 4:77 q 
AU: | 
FULL NAME 
Cos] POSITION & AFFILIATION (IF APPLICABLE) : ; c] 
AU: ; | 
ADDRESS 
[I send C.O.D.. D bii me aw erare : “Sco | 





it's the Original! 
t's the (Haag-Streib 
Slit 


Originals have value in the healing 
arts as well as in the fine arts. 

The Haag-Streit Slit Lamp 900 is a 
prime example. 


A product of decades of skill, the Slit 
Lamp 900 is made by the world’s 
ophthalmological instrument leader. 
It is in worldwide use. Some 10000 are 
at work in the U.S. alone. The 900 has 
features sometimes imitated but 
never duplicated; a “joystick” control 
for one-hand operation, a non- 
dazzling fixation target and others. 

It comes with a full line of associated 
equipment including photographic 
and depth-measuring devices. 

The Slit Lamp 900 is a masterpiece of 
original instrumentation as are all 
Haag-Streit products. 

If you are ready to make the lifetime 
investment that owning a true original 
represents, contact your Haag-Streit 
dealer. They will be glad to send you 
full information on the Slit Lamp 900 
and our many other fine products. 


Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG., Berne, Switzerland 
P.O. Box 127, 6 Industrial Park 

Waldwick, New Jersey 07463 


(201) 445-1110 
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Clinicapathologic Case Reports 


Edited by Willam H. Spencer, MD 


Pacifie Medical Center, San Francisco 94115 


Squamous Cell Carcinoma Developing 
in ar Orbital Cyst 


John Wright, MD, FRCS, Gwyn Morgan, MD, PhD, FRCPath 


© A squameus cell carcinoma devel- 
oped in the wall of an orbital cyst in a 53- 
year-old man. There was a vague history 
of previous imury, which was probably of 
no significamce, and there was no 
evidence of eny dermal elements in the 
cyst wall. The case appears to be unique 
because it mest probably had its origin in 
a congenital epidermoid cyst. 

(Arch Opht&almol 95:635-537, 1977) 





Accepted for oublication Oct 18, 1976. 

From Moerfieds Eye Hospital and the Depart- 
ment of Patholegy. Institute of Ophthalmology, 
University cf Landon. 

Reprint requests to Department of Pathology, 
Institute of Ophthalmology, Judd Street, London 
WC 1, England «Dr Morgan). 


Fig 1.—Skull, showing an area of pressure 
erosion of the bone overlying the right 
lacrimal glane. 


T o our knowledge, squamous cell 
carcinoma developing in an orbi- 
tal dermoid cyst hes been reported on 
only one previous occasion.’ In the 
present case repart, the carcinoma 
developed in the wall of a cyst that 
may have been either a congenital 
epidermoid cyst or an epithelial inclu- 
sion cyst, most prebably the former. 


REPORT OF A CASE 


A 53-year-old man was admitted to the 
hospital with a two-month history of 
distortion of vision with pain and swelling 
of the upper part of the right eyelid. There 
was a vague history of wood dust having 
entered his right eye one month previously. 


There had been some recent weight loss 
and the patient smcked 60 cigarettes 
daily. 

The right eye was proptosed and 
displaced downward and inward by a large 
tender mass in the upper and outer orbit. 
The mass had caused a large indentation of 
the globe, end elevation of the temporal 
retina and choroid obscured any view of 
the macula. Vision in this eye was reduced 
to the appreciation cf hand movements. 
Results of a genera physical examination 
were normal. 

Roentgenograms of the skull showed an 
area of pressure eresicn of the bone over- 
lying the right lacrimal gland (Fig 1), and 
EMI scans confirmed the presence of a 
mass in the upper anc outer quadrant of 


Fig 2.—Opened orbizal cyst, showing replacement of the ep'thel al lining and wall by a 
well-differeritiated squamous cell carcinoma (hematoxylin-eesin, x 5). 
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Fig 3.—Part of the wall seen in Fig 2 (hematoxylin-eosin, x 180). 


Fig 4.—Section of the cyst, showing infiltration of the wall by a well- 
differentiated squamous cell carcinoma (hematoxylin-eosin, x HIS) 
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(hematoxylinsosin, x 1,125) 


the right orbit roentgenograms of his 
chest were normal. It was thought that the 
clinical pietuwe may have been due to a 
dermoid that had recently become in- 
flamed or to benign mixed cell tumor of 
the lacrimal damd that had become malig- 
nant. 

Surgical exoloration was initially aimed 
at obtainmg biopsy material for frozen 
section, whica showed a mass of keratin 
probably from a dermoid cyst. The surgical 
exposure was extended, and a cyst, which 
was adheren* te the globe and the optic 
nerve and extended back to the superior 
orbital fissure, was dissected out in toto. 


PATHOLOGIC FINDINGS 


On gross examination, the cyst measured 
34 x 30 x 20mm and contained a cheesy 
material. Sections, stained with hematoxy- 
lin-eosin, shoved no evidence of a normal 
epithelial limng nor of any dermal ele- 
ments such ¿s hair follicles or sebaceous 
glands. Thee was a well-differentiated, 
keratinizing squamous carcinoma that ex- 
tended to the line of surgical excision (Fig 
2-4). ; 
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SUBSEQUENT PROGRESS 


The carcinoma was thought likely to be a 
metastasis and a thorough seareh was 
made to find the primary lesion. Results of 
all investigations, hewever, were normal. 
He was, therefore, given a course of post- 
operative radiation (6,000 rads). Eleven 
months later he wes readmitted with a 
recurrence of the tumor. Results of a 
further search for a primary lesion else- 
where in the body were normal. 

A palliative exenteration was per- 
formed, and at operation a mass was seen 
to extend through tke area of the previous 
lateral orbitotomy and into the temporal 
fossa, the frontal and zygomatic bones, and 
the pterygoid fossa. Histologic sections of 
the tumor showed identical changes to the 
original lesion (Fig 5). 

The patient died two years after the 
onset of the original symptoms. There was 
no evidence of a primary carcinoma in the 
lung or elsewhere, nor of any metastases. 


COMMENT 


Squamous cell earcinoma is a rare 


tumor in the orbit aud may be either 


primary or secondary. Primary tu- — 


mors arise from the lacrimal gland or 
from epithelial cysts, and secondary 
tumors reach the oriit either from a 
primary carcinoma ef adjacent sites, 
such as the skin around the eye, the 
conjunctiva, the mexillary and eth- 
moid sinuses, the area of the caruncle 
and lacrimal sac, and the nasal cavity 
or nasopharynx, “ollowing radiother- 
apy, or by metastatic spread from the 
lung. 

The case under consideration may 
have been a metastasis from a lung 
carcinoma because these are some- 
times cyst:c in appearance. There was 
no evidence cf such « tumor, however, 
two years after the onset of symp- 
toms. Moreever, such tumors are 
usually poorly differentiated, with 
little keratin and a poor prognosis, the 
patient dying within a few months or 
at most within a year.? 

This tumor was a primary squa- 
mous cell carcinoma of the orbit. 
There was no evidence of its origin 
from the lacrimal gland, so it must 
have arisen from either a dermoid 
cyst, an epidermaid eyst, or an epithe- 
lial inclusion cyst. There was no 
evidence of any dermal structures. 
The roentgenographic changes indi- 
cated the presence ef a long-standing 
lesion, which favors ‘the diagnosis of a 
carcinoma arising in the wall of a 
congenital epidermaid cyst. The histo- 
ry of injury occurred shortly before 
the onset of symptoms, and further- 
more, the first aid worker who exam- 
ined the patient’s eye did not find any 
foreign body, facts that make its 
origin from an epithelial inclusion 
cyst highly unlikely. 
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© We had two cases of sympathetic 
eitis after filtering procedures were 
_ performed on blind, painful eyes. A review 
of the literature shows that it is not the 
type of antiglaucoma operation that has to 
incriminated in precipitating sympa- 
_ thetic uveitis, but the condition of the eye 
undergoing a filtering procedure. The risk 
s much: higher when the glaucoma is 
“absolute. There is much danger in operat- 
-ing on blind, painful eyes. 
<> (Arch Ophthaimol 95:638-641, 1977) 


mpathetic ophthalmia has been 
known to occur following glau- 
oma operations since 1900.‘ It has 
been mainly described following iri- 
_dencleisis, corneoseleral trephines, 
_and iridectomies.” 

» Werecently received at our ophthal- 
-mie pathology laboratory an eye that 
was enucleated because of sympa- 
thetic uveitis following a trabeculec- 
‘tomy on a blind, painful eye. A search 
of our files disclosed another proved 
case of sympathetic uveitis following 
u corneoscleral trephine procedure for 
absolute glaucoma. 

We would like to report on these 
Wo cases of sympathetic uveitis fol- 
lowing filtering procedures on eyes 
“with absolute glaucoma and empha- 
ize the risks of any intraocular proce- 
dure on blind, painful eyes. 
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Sympathetic Uveitis 


Following Glaucoma Surgery 


“Hanna F; Shammas, MD; Nicholas A. Zubyk, MD; Thema: F. Stanfield, MD 


REPORT OF CASES 


Case L-A 57-year-old woman had abso- 
lute glauesma in the right eye of three 
years’ duratien. The intraocular pressure 
was 52 mm Hg and could not be controlled 
with antigiaucoma medications. The left 
eye was normal with a visual acuity of 20/ 
20 andan intraocular pressure of 14 mm 
Hg. 

The patient refused enucleation of the 
right eye. A trabeculectomy was per- 
formedon @ct 23, 1975. The procedure was 
uneventful. Postaperatively, the anterior 
chamber did not reform and the intraoc- 
ular pressure remained below 3 mm Hg. 
Six weeks after the trabeculectomy, the 
right ere was still injected. The anterior 
chamber was almest flat and anterior syn- 
echiae began to form. The intraocular pres- 
sure was mere then 50 mm Hg. 

The left eye was new red and painful. 
The visual acuity decreased from 20/20 to 
20/50. Eesuits of a slit-lamp examination 
of the left eve showed ciliary injection and 
3+ cells in the anterior chamber. A few 
cells were aisc seen in the vitreous cavity. 

The patient was started on an oral 
regimen of prednisone, 80 mg/day. On 
repeat exarsination a few days later, no 
improvemertt was noted. The right eye was 
enucleated, 

On histopathologic examination of the 
right globe, the cornea showed areas of 
bullous epithelial detachment. The pupil 
was occhided by fibrinous material and the 
pupillarr margins were adherent to the 
posterior corneal surface. The angle was 
closed with anterior synechiae (Fig 1). 
Incarceration ef uveal tissue was found at 
the site of the eperation (Fig 2). The 
choroid was thickened and infiltrated by 
lymphocytes and epithelioid cells with 
pigment dispersion and phagocytosis (Fig 
3 and 4} The choriocapillaris was spared. 
This granuiomatous reaction was also 
present in the iris, ciliary body, and along 
the-scleral canals. The ganglion cell layer 


and the nerve fiber layer of the retina were 
atrophic. The optic nerve head was deeply 
cupped. 

Case 2.—A 75-year-old woman had open- 
angle glaucoma in both eyes since January 
1943. She was treated with pilocarpine 
hydrochloride and physostigmine (Eserine) 
drops. On Nov 18, 1943, when she visited 
her local ophthalmologist, she had a red, 
painful, blind right eye. The intraocular 
pressure was 50 mm Hg as determined by 
means of a Schistz tonometer. A trephine 
operation was performed on the right eye 
but the surgeon could not perform an 
iridectomy. Following the operation the 
right eye remained irritated and painful. 
Eight weeks later the left eye became red 
and irritated and the patient noted a 
decrease in the visual acuity of that eye. 
The patient was then referred to the Uni- 
versity of Iowa for diagnosis and manage~ 
ment. 

On admission, the right eye was blind. 
The cornea was edematous, the anterior 
chamber was absent, and the iris was 
adherent to the posterior corneal surface. 
The lens was cataractous and the fundus 
could not be seen. The intraocular pressure 
was 60 mm Hg by means of a Schiétz 
tonometer. 

Examination of the left eye revealed a 
circumcorneal flush, 2+ flare and cells in 
the anterior chamber, and a moderate 
nuclear sclerosis. The vitreous was hazy. 
The optie disk was slightly edematous and 
hyperemic. The visual acuity was 20/100 
with correction and the intraocular pres- 
sure 18 mm by Schidtz tonometer. She was 
being treated with pilocarpine and physo- 
stigmine drops. The visual field of the left 
eye showed a Bjerrum scotoma. 

Although sympathetic uveitis was sus- 
pected, the diagnosis on admission was 
acute secondary glaucoma in the right eye 
and subacute uveitis in the left. The origin 
of the uveitis was thought to be due to 
apical abscesses of the upper left lateral 
incisors and lewer left second bicuspid. The 
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Fig 1.—Horizmtal section of globe (case 1). Pupil occluded by 
fibrinous material and pupillary margins adherent to posterior 
corneal surface. Angles are ciosed with anterior synechiae. Optic 
nerve is deep y cupped. Lens fell out during sectioning of eye 
(hematoxylin-osin, original magnification x 4). 
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Fig 2.—Incarceration of uveal tissue at site 0’ operation (case 1) 
(hematoxylin-eosin, original magnification X 30). 


Fig 3.—Choroid is thickened and infiltrated 
by lymphocytes anc epithelioid cells, 
sparing choriocapillarss (case 1) (hema- 
toxylin-eosin, orginal magnification 
x 80). 


patient refused enucleation of the right 
eye. A peripheral iridedtomy in the eye was 
performed on Feb 19, 1944, and extraction 
of the abscessed teeth was done two days 
later. On Feb 26, the uveitis flared up in 
both eyes. The right eye was enucleated on 
March 7. 

On histopathologic examination of the 
right globe, the carnea showed areas of 
bullous epithelial detachment. The anterior 
chamber was shallew in some areas and 
totally obliterated in ether areas (Fig 5). 
Incarceration of uveal tissue was found at 
the site of the trephime. The wound was 
surrounded by lymphocytes and epithelioid 
cells (Fig 6). The choroid showed numerous 
foci of inflammatory cells, mainly lympho- 
cytes and epithelisid cells (Fig 7). The 
choriocapillaris was spared. This granulo- 
matous reaetion was also present in the iris 
and ciliary body. The retina showed 
atrophy of the inner layers (Fig 7). 


COMNENT 


Sympathetic uvekis can complicate 
the course of amy intraocular opera- 
tion. In Winter’s series,’ sympathetic 
uveitis occurred im 95 postoperative 
cases; an antiglaucama operation was 


Fig 4.—Higher megnification of choroid 
(case 1), Showing pak area of epithelioid 
cells surrounded by ymphocytic infiltra- 
tion (hematoxylin-eosin, original magnifi- 
cation x 320). 
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Fig 5.—Vertical section of globe (case 2). Lens and iris are pushed 
forward; anterior chamber is totally obliterated (hematoxylin- 


eosin, original magnification x 4.5). 
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Fig 7.—Choroid is slightly thickened (case 2). Pale areas of epithelioid cells are 


surrounded by lymphocytes. Choriocapillaris is spared. Note atrophy of inner layers of 
retina (hematoxylin-eosin, original magnification x 200). 


the cause in 39. 

Case 1 in this report followed a 
trabeculectomy procedure. Trabecu- 
lectomy was first described by Cairns’ 


640 Arch Ophthalmol—Vol 95, April 1977 


in 1968 and later modified by Watson.“ 
Although the results of trabeculec- 
tomy are identical to other filtering 
procedures, the rate of complications 








Fig 6.—Incarceration of uveal tissue (case 2) at site of operation 
(hematoxylin-eosin, original magnification x 32). 


is felt to be lower.** To our knowledge, 
this is the first instance of sympa- 
thetic ophthalmia complicating the 
course of a trabeculectomy.. 

In case 1, only the right eye was 
affected by glaucoma. The patient 
denied categorically any previous 
trauma to the eye and no signs of an 
old perforating injury were found on 
the histopathologic sections. Although 
cases of unilateral open-angle glau- 
coma are described in the literature, 
an old minor trauma to the eye cannot 
be ruled out in this case. Case 2 is a 
bilateral open-angle glaucoma well 
documented by use of tonometry and 
visual field examinations. 

It is noteworthy that in our two 
cases the operated eyes were blind. 
Fehr’ in 1900 reported a case of Von 
Uhtoff of a patient who developed 
sympathetic uveitis following an an- 
tiglaucoma operation on a blind eye. 
He warned against intraocular pro- 
cedures in cases of absolute glau- 
coma. 

Thirty-eight reports! described 
53 cases of sympathetic uveitis com- 
plicating the course of antiglaucoma 
operations. Nineteen cases occurred 
after iridencleisis,* seven after cor- 
neoscleral trephine, 1213-2731404. five 
after cyclodiathermy, 520-2133" four 
after iridectomy,™ ==»? two after par- 
acentesis,’*** and one after iridota- 
sis.” One case followed a Scheie proce- 


*References 17, 24, 26, 30, 33-35, 38-43, 45. 
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¿dure perfermed on a blind, painful 
eye withgleucoma secondary to Coats 
~ disease. The type of procedure was not 
_ gtated in le cases." There were 

no cases of sympathetic uveitis follow- 
“ing eveleervotherapy. 

In all 5ë cases the mitial visual 
acuity ef the operated eye was 
reported. Thirty sevem: eves (70%) 
were blind and 16 (30%) had a visual 
acuity of light perception or better. 

Intraoeular procedures are rarely 
performed ən blind eyes. At the Uni- 
versity of Iowa from Jaly 1, 1968, to 
June 30, 1976. a total of 728 intraoc- 
ular preceeures were performed to 
control incrsased intraocular pressure. 

Of these operations only three (0.4%) 
“were perfommed on blind, painful eyes. 
In all three-cases, antiglaucoma oper- 
-ations were performed: because the 
‘patients re“used enucleation. All pro- 
-cedures were performed before Janu- 
ary 1972 Since 1972, no intraocular 
“procedure ‘has been performed on 
blind, painful eyes. The risks of 
sympathetic uveitis following a filter- 
ing proeedare are 580 times higher 
when the glaucoma is absolute. This 
figure is achieved by dividing the 
ratio of bind to seeing eyes that 
developed sympathetic greitis follow- 
ing an antiglaucoma operation (37/16) 
by the peacentage of antiglaucoma 
operations serformed on blind eyes at 
the University of Iowa (0.4%). 
In conelasion, it seems that it is not 
_the type of antiglaucoma procedure 
performed hat has to be incriminated 
in the-oceumrence of sympathetic uvei- 
: tis, but the condition of the eye under- 
going a fizering operation. Sympa- 
thetic uveitis occurs more frequently 
when a fitering procedure is per- 
formed ən an eye with absolute glau- 
¿o coma, wheher the glaucoma is pri- 
_ Mary, secoadary, or congenital. The 
“reasons for this are unknown and 















-o remain to ke ducidated. We would like 


therefore to emphasize the danger of 
any intraoeular procedure on a blind, 
painful æy. In the absence of an 
intraocularneoplasm, which can easily 
be established by an. echographic 
examination, relief of pain in a blind 
eye can uswally be obtained by treat- 
ment with topical corticosteroids and 
< atropine: Grops, retrobulbar alcohol 
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injections," cyelecryotherapy.*-* or 
enucleation. 
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_ Multiple Myeloma 


Orbital Involvement in a Youth 


Sheldon R. Levin, MD; Abbot G. Spaulding, MD; John A. Wirman, MD 


© Orbital involvement by multiple my- 
eloma is rare and affects older individuals 
usually. The youngest reported patient in 
a recent series that cites a median age of 
56 years is 30 years of age. The present 
case involves a 19-year-old pregnant 
black female subject who complained 
initially of diplopia and whose presenting 
sign was proptosis. An extensive medical 
work-up and electron microscopic study 
were necessary to establish the diagno- 
sis. 

(Arch Ophthalmol 95:642-644, 1977) 


his case of multiple myeloma is 
interesting for three reasons. 
These are the orbital involvement, the 
young age of the patient, and the 
problems encountered in diagnosis.' 
Orbital myelomatosis is rare. A 
series of 465 consecutive orbital 
tumors contained two cases,’ as did 
another series of 676 orbital tumors.* 
A review of the world literature 
collected a total of 30 cases with an 
age range from 30 to 89 years,’ and 
only three cases have been added since 
that report.“ When multiple mye- 
loma is found in unusual locations and 
in unusually young patients, careful 
evaluation of clinical and laboratory 
data is essential, as is the selection of 
specific procedures. When the cells in 
biopsy material appear less than typi- 
cal, it can be confused histologically 
with reticulum cell sarcoma, amela- 
notic melanoma, Hodgkin disease, or 
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undifferentiated carcinoma, and in 
such instances electron microscopy 
may be necessary to establish a diag- 
nosis.’ 


REPORT OF A CASE 


An 18-year-cld woman came to the Eye 
Clinic in December 1975 with a two-week 
history of bulg ng of the left upper lid and 
a one-week history of double vision. She 
was 12 weeks pregnant at this initial 
visit. 

The aphthakmoscopic examination re- 
vealed a correeted visual acuity of 20/25 
OD and 20/25 OS. There was fullness later- 
ally in the lef: upper lid and brow area. 
Here a palpable mass, nontender and 
rubbery, extended below the superior or- 
bital rim. There was 3 mm of proptosis of 
the left globe. Extraocular muscle move- 
ments demonstrated a marked limitation 
of upward gaze and there was 6 prism 
diopters of left hypotropia in the primary 
position (Fig 1) Intraocular pressures were 
equal and normal. The optic nerve head and 
macular area of the left eye were normal 
but slight indentation of the globe was 
noted equatorially from 12 o'clock to 
3 o'clock. Central and peripheral fields 
were full. Further outpatient evaluation 
included a B-scan ultrasound examination 
that demonstrated a translucent orbital 
lesion (Fig 2). koentgenograms of the skull 
and tomograms of the orbit revealed a 
destructive lesion extending into the roof 
of the orbit anc involving the frontal bone 
(Fig 3). A chesz roentgenogram showed a 
destructive lesion in the outer third of the 
right clavicle and a suspicious area in the 
left distal claviele (Fig 4). These clavicular 
lesions had no: been present 18 months 
earlier on a routine chest film. 

Following hospital admission to the Eye 
Service, a computerized axial tomogram 
(EMI scam) was performed and showed a 
smoothly outlired lesion emanating from 
the cranial vaul: in a sharply circumscribed 
fashion (Fig 5. Results of the general 
physical examination, with the exception 
of the ophthalmological part, were unre- 
markable. Pertinent laboratory findings 


were as follows: WBCs, 5,500/cu mm; 
hematocrit, 30%; erythrocyte sedimenta- 
tion rate, 54 mm/hr; calcium 9.3 mg/100 
ml; alkaline phosphatase, 36 units; total 
protein, 8.3 gm/100 ml; albumin/globulin 
ratio, 3.4/4.9. 

A biopsy was performed on the third 
hospital day and included both soft and 
bony tissue. Light microscopic examina- 
tion of formalin fixed tissue showed that 
the lesion consisted of sheets of small 
uniform round to polygonal cells with 
central nuclei. Nuclear pleomorphism was 
moderate, and the chromatin pattern was 
generally diffuse. Small central nucleoli 
were present (Fig 6). Material submitted 
for electron microscopic study was unsuit- 
able because of extensive fixation artifact. 
The lesion was considered to be a small cell 
undifferentiated sarcoma. The differential 
diagnosis included embryonal rhabdomyo- 
sarcoma, Ewing sarcoma, and lymphoma. 
Consultation from the Armed Forces Insti- 
tute of Pathology, however, noted that a 
striking plasmacytic differentiation with 
bone involvement was present and, in addi- 
tion, believed that an inflammatory pro- 
cess could not be completely ruled out. 
Bone and gallium scans did not reveal any 
additional bone lesions. A bone marrow 
biopsy revealed no abnormalities. An open 
biopsy of the right clavicle was performed 
and the histopathologic picture was iden- 
tical to the orbital tumor. 

Treatment consisting of dactinomycin 
(actinomycin D), 500 mg daily for six days, 
and irradiation to the orbit (2,700 rads) was 
started. Following irradiation, there was 
full return of the function of the extraoc- 
ular muscles and a gradual subsidence of 


Fig 1.—Patient on admission showing 
complete absence of elevation of left eye 
in eyes up position of gaze. 
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Fig 2.—Ultrasound scan shows a translu- 
cent area (2) o-tside globe (1) but within 
orbital tissue43> 





Fig 3.—Skull roentsenogram shows an 
area of bone destruction (arrow) extend- 
ing into roof of orbit and involving frontal 
bone. 


Fig 5.—Computerized axial tomogram Dec 20, 1975: Left, Uniform density emanating 
from lateral superior orbita! wall, occupying lateral superior orbit Center, At intensity 
used to demenstrate bone, notching of frontal bone laterally indicated loss or destruc- 
tion of bone. Right, The right globe and orbit are demonstrated well Image of left globe is 


blurred by a density lateral and superior to it. 





nuclei. Occasicnal nucleoli and some chromatin clumping are present (hematoxylin- 
eosin, x 160. 


the proptosis{F g 7). 

Material from the clavieular biopsy, 
fixed in 4% buffered glutaraldehyde, was 
studied by elec-ron microseopy. All cells 
were strikingly similar. They were ovoid to 
polygonal with irregularly reunded nuclei, 
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usually eccentrically located. Moderate 
irregularity of the nuclear outline was 
seen. The cytoplasm of all cells was filled 
with plates of granuar endoplasmie reticu- 
lum, usually in paraliel lamellae. Elongated 
mitochondria were abundant within the 






b 


Fig 4—Distal end of sight clavicle shows 
area of bone destraction (arrow). 


endoplasmie reticulum. Those cells sec- 
tioned in the proper piane had prominent 
perinuclear golgi zones, whose cisternae 
were filled with electron dense material 
(Fig 8). The ultrastrueture of these cells 
was characteristic af the malignant plasma 
cells of multiple myeloma.*’ 

A subsequent serum protein electropho- 
resis had a monoclonal IgG spike, and trace 
amounts of Bence Jones protein were 
demonstrated in the urine by immuno- 
fluorescence. A sternal mass was noted, 
making a total of four foci of probable 
plasmacytomas. Treatment was changed to 
a regimen for multiple myeloma. Chemo- 
therapy consisted of melphalan, 16 mg 
daily for four days, and prednisone, 80 mg 
daily for four days. After the initial course 
of treatment, improvement was noted in 
several areas. The sternal mass receded, 
the anemia improved, and the protein spike 
on serum electrophoresis decreased. 

Four months after the patient started 
therapy for multiple myeloma, her re- 
sponse was thcught to be excellent, and the 
disease appeared to be in remission. The 
serum protein electrophoresis was within 
normal limits and the anemia was improv- 
ing. There was no evidence of any addi- 
tional bony involvement. On May 27, a 
premature infant boy was delivered. The 
birth weight was 2522 gm, and the Apgar 
score was nine. Bota mother and child have 
done well. 


COMMENT 


In a classic case ef systemic multi- 
ple myeloma, the patient would be 
between 40 and 7) years old and would 
have generalized fatigue, weight loss, 
and pathologic fractures.'* Laboratory 
data would reveal anemia, increased 
plasma proteins due to a monoclonal 
gammopathy, ard Bence Jones pro- 
teinuria. The bone marrow biopsy 
would reveal an increase in plasma 
cells. Multiple myelomatosis can ef- 
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Fig 7.—Patient after irradiation therapy 
showing almost complete return of eleva- 
tion of left eye. 


fect the eye in many ways. Involve- 
ment of the conjunctiva,‘ ciliary 
body,“ cornea, sclera, choroid, and 
iris’ have all been described. The 
retina may show punctate or flame- 
shaped hemorrhages. Central retinal 
artery or vein thrombosis have been 
reported. There may be papilledema 
as well as ocular nerve palsies due to 
intracranial extension. The sixth cra- 
nial nerve is the most commonly 
involved. There may also be involve- 
ment of the optic pathways due to 
invasion of the base of the skull or 
chiasmal compression. Recently, a 
case was reported with metastatic 
bacterial endophthalmitis." 

When there is the rare occurrence of 
multiple myeloma in the orbit, the 
most common clinical manifestation is 
proptosis. Visual impairment is the 
next most common feature, varying 
from total blindness to only slight 
decrease in vision. Unlike other malig- 
nant orbital neoplasms, pain is rarely 
experienced." 

The median survival rate when not 
more than two localized plasmacy- 
tomas are present is eight years, 
whereas the median survival rate for 
the treated generalized disease is only 
about two years." Irradiation therapy 
(4,000 rads) is usually effective for 
localized disease, while chemotherapy 
is indicated in generalized disease. 

Several factors in this case either 
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Fig 8.—Electron microscopic study showing eccentric nuclei (stars) with small nucleoli. 
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Note abundant plates of granular endoplasmic reticulum (arrows) in parallel lamellae, 


filling the cytoplasm. Elongated mitochondria 


(x 4,100). 


delayed or made the diagnosis diffi- 
cult. The reversal of the albumin/ 
globulin ratio was initially overlooked. 
Findings from routine Bence Jones 
proteinuria studies were continually 
normal, and only later in the evalua- 
tion were trace amounts detected by 
the immunofluorescent technique. 
The bone marrow studies were non- 
contributory. Histologically, the orbit- 
al and clavicular plasmacytomas were 
poorly differentiated, and a diagnosis 
could not be made with certainty on 
light microscopy. Eventually, ultra- 
structural studies showed the lesion 
was composed of malignant plasma 
cells, suggesting the diagnosis of 
multiple myeloma, which in turn was 
supported by laboratory confirmation 
of an IgG gammopathy and Bence 
Jones proteinuria. The patient’s ther- 


References 


7. Pasco HR, Dorfman RF: Extramedullary 
plasma cytome of the submaxillary gland. Am J 
Clin Pathel 51:501-507, 1969. 

8. Zucker-Franklin D: Cellular structure and 
function in ncrmal and neoplastic lymphoid cells. 
Arch Intern Med 135:55-60, 1975. 

9. Curtis SK, Propp R, Cowden RR, et al: 
Ultrastructure of a human malignant IgA-pro- 
ducing plasmacytoma. Exp Mol Pathol 22:386-399, 
1975. 

10. Wintrobe MM: Clinical Hematology. Phil- 
adelphia, Lea & Febiger, 1974, pp 1605-1610. 

11. Ashton N: Ocular changes in multiple 
myelomatosis. Arch Ophthalmol  73:487-494, 
1965. 

12. Aronson SB, Shaw R: Corneal crystals in 


lie within endoplastic reticulum 


apy was changed accordingly with 
good response. 

Multiple myeloma must now be 
included in the differential diagnosis 
of orbital lesions in young patients. 
The careful evaluation of these pa- 
tients should proceed in the same 
manner as for any orbital lesion. The 
local studies, however, should not 
exclude a similar careful systemic 
evaluation. The importance of all of 
this cannot be overemphasized. 
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Myeosis Fungoides 


Intraocular and Central Nervous System Involvement 


John L. Keltner, MD; Esther Fritsch, MD; Robert C. Cykiert, MD; Daniel M. Albert, MD 


* A S8year-cld man with mycosis 
fungoides ‘was t-eated with chemothera- 
peutic agents:and radiation for the recur- 
rent cutaneous form of this cisease. Five 
years afte: the anset; he developed blur- 
ting of vision, neurologic signs, and then 

“Japsed into coma. Chemelherapy and 
© radiation treaiment resulted in improve- 
ment of the ocular and systemic picture. 
Within these menths, however, the pa- 
tient’s vision deteriorated aad swelling of 
both optic discs, along with retinal and 
vitreous infiltrates, was noted. Local radi- 
ation of the eyes was followed by improve- 
ment of the ocular changes. Five months 
later the patient died. Resists of-a histo- 
logic examinatien of the eyes showed 
extensive invalvement of the retina and 
vitreous by tamor cells. The CNS was 
“remarkably free of tumor celts and it was 
assumed ihat the radiation and chemo- 
therapy ware responsible tor this. 
_| Arch Ophivarnol 95:645-€50, 1977) 
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eee and CNS" involve- 
ment in mycosis fungoides have 
only rarely been reported in the liter- 
ature. We are reporting a clinical- 
pathologic study of a patient who 
developed intraocular changes from 
mycosis fungoides that improved 
markedly with ocular radiation. In 
addition he showed clinical evidence 
of CNS involvement that responded 
over a period of seven months to 
repeated courses of radiation and 
chemotherapy. 


REPORT OF A CASE 


The patient was a 58-year-old man with 
mycosis fungoides. The first symptoms 
developed in 1969 when an erythematous 
and pruritic lesion appeared on the chest 
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and resolved spontaneausly. It recurred ini 
1970, and a biopsy shewed: a nonspecific .- 
lymphoeytie infiltration. Large erythema- 
tous plaques and a single tumor developed.” 
on the left leg, permitting the: clinical” 
diagnosis cf mycmis: fungoides. These = 
were treated. with lecal radiation and 
resolved. 3 ; 

In late 1973 plagues developed on the — 
patient's legs and buttecks, and evaluation 
of the biopsies at YaleceNew Haven Hospi- 
tal was diagnestic of. mycosis fungoides ~ 
(Fig 1). Tumors or uleers and lymphade- 
nopathy were hot present at this time, and. 
no evidence of orgaa infiltration or Sézary 
cells in the peripherai blood was found 
after intensive evalvation. Treatment with 
topically. applied meehlorethamine © hy- 
drochloride resultec ir prompt improve- 
ment. After three moaths, tumors again < 
developed over the lower part of the 
abdomen and plaques were seen on the 
face; these did nct respond to topically 
applied mechlorethamiae. 

In April 1974, with slaques and tumors 
bat still no adencpathy or ulcerations, — 
cyclical chemotherapy was started utilizing 
cyclophosphamide (1 gin/sq m/day),. vin- 
cristine sulfate (2 mg/say), prednisone (40 
mg/sq m/éay), cytarazine (0. mg/sq m/ 
day), and methotrexate (40 mg/sq m/day). 
The skin lesions reseived, except for a’. 
single refractory tumer of the right calf,> — 
which was treated withelectron beam radi- 
ation. Three eycles of planned’ therapy: 
were given to suppress the disease, but 
prompt. recurrence o:° the--skin -lesio 
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occurred following this. No “mycosis cells” 
or Sezary cells (atypical lymphoid cells) 
were seen in frequent blood smears up to 
this time. 


EAP INT PENE 


= 


Si In October 1974, at a time when the skin 
E ‘was clinically free of mycosis fungoides, 
Ba. the patient was admitted to the hospital 
Fg complaining of blurred vision in the right 
ha eye, memory loss, and difficulty with his 
Fe gait. The neuro-ophthalmic examination 
g showed a best corrected distance visual 
E acuity of 20/400 in the right eye and 20/25 
iak: in the left eye. Color vision was markedly 
By decreased in the right eye and normal in 


the left eye. The pupil size was 3 mm OU 
with a right Marcus-Gunn pupil. Slit-lamp 
examination showed a normal cornea, iris, 
anterior chamber, and mild nuclear scle- 
rosis of the lens. Applanation tensions 
were 17 mm Hg right eye and 20 mm Hg 
left eye. Funduscopic examination of the 
right eye showed a pale, hemorrhagic, 
markedly swollen disc, and there was a 
ix severe amount of macular edema. The left 





_ fundus showed a normal optic nerve head 
| with good spontaneous venous pulsations, 
Kee normal macula, vessels, and peripheral 

A retina, A visual field examination demon- 


strated marked constriction of the right 
eye with a central scotoma. The left eye 


z j showed a superior temporal quadrant 
E defect suggesting chiasm involvement. 
5 Within a day the patient became 


markedly confused, lethargic, had right- 
sided facial weakness and diffuse hypore- 
flexia. Three days after admission papil- 
ledema developed in the left eye and spon- 
taneous venous pulsations disappeared. 
g The papilledema in the right eye was more 
ep severe and the patient’s neurologic condi- 
j} tion worsened. He was afebrile, and the 
By WBC was 6,700/cu mm with a normal dif- 
ferential. Serum sodium, potassium, and 
È chloride levels were all within normal 
ie limits. A lumbar puncture showed spinal 
fluid pressure of 310 mm H.O with 50 mg/ 

100 ml protein, 60 mg/100 ml glucose (blood 
Es glucose 110 mg/100 ml), 1 RBC, and 1 lym- 
f phocyte per cubic millimeter. Cultures 

were negative for bacteria, mycobacter- 
E ium, and fungi. India ink preparations of 

CSF and a cryptococcal antigen titer were 

also negative. There was increased isotope 

uptake over the right parietooccipital 
E region on brain scan, and the EEG showed 
p generalized slowing. The results of exami- 
h nation of skull x-ray films, bilateral cere- 

bral angiograms, and a ventriculogram 
| were unremarkable. Examination of fluid 
from the ventricular tap containing eight 
mononuclear cells per cubic millimeter and 
study of a polymer filter preparation of the 
cells in this fluid showed the cells to have 
nucleoli and multiindented nuclei. Acute 
and chronic phase serum viral antibody and 
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serum complement fixation studies were 
negative før a variety of types of encepha- 
litis. 

Six days after admission the patient 
became comatose. responding only to deep 
pain. He was afebrile and the skin 
remained clear. With a diagnosis of 
mycosis fungoides involving the CNS, he 
was started on a regimen of whole brain 
radiatien, dexamethasone (12 mg/day), 
and intrathecally administered methotrex- 
ate. After two weeks of this therapy the 
papilledema Geared, and he became alert 
and ambulatery. At that time a tumor 
reappeared on the left leg and biopsy 
showed recurrent mycosis fungoides. A 
second brain scan showed complete clear- 
ing of the right-sided uptake. The systemic 
chemotherapy was maintained. 

However, in December 1974, blurred 
vision recurred in the right eye (Fig 2, top). 
Best cerrected visual acuity was count 
fingers at 30 cm in the right eye and 20/70 
in the left eye. Ophthalmologic examina- 
tion showed marked swelling and pallor of 
both discs, and infiltration of the retina 
and vitreous most severely on the right. 

The patient was treated with 2,500 R 
over a period of 16 days to the right eye 
and 800 R over a period of 4 days to the left 
eye, delivered by a 2-mev unit. There was 
excellent clinical response to the eye radi- 
ation and by Jan 22, 1975, best corrected 
distance visual acuity was 20/200 right eye 
and 20/30 left eye. The vitreous and retinal 
infiltration had cleared dramatically, with 
residual snewbanking of cells inferiorly in 
the vitreous, greater in the right eye. The 
right optic nerve was pale (Fig 2, bottom) 
and the right macula showed degenerative 
changes. 
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In January 1975, the patient again 
became confused and had difficulty walk- 
ing. Lumbar puncture revealed five abnor- 
mal lymphoid cells with indented nuclei per 
cubic millimeter. After intrathecally ad- 
ministered methotrexate, the CSF cells 
and symptoms regressed. Skin 
plaques, tumors, ulcers, and diffuse ery- 
thema (again with no Sezary cells in blood) 
developed, and chemotherapy with doxoru- 
bicin hydrochloride (Adriamycin), cyclo- 
phosphamide, and bleomycin was started 
with a rapid and dramatic beneficial 
response. 

The patient was reexamined on March 6, 
1975, and showed a best corrected distance 
visual acuity of 20/200 right eye and 20/25- 
2 left eye. The fundus was unchanged from 
the examination of Jan 22, 1975. 

During his last month of life, the patient 
developed neurologic symptoms. Cerebro- 
spinal fluid pleocytosis with the same type 
of abnormal lymphoid cells (23/cu mm) 
recurred. The CSF protein was 17 mg/100 
ml and CSF glucose 164 mg/100 ml (blood 
glucose on dexamethasone 400 mg/100 ml). 
On April 4, 1975, results of the neuro- 
ophthalmic examination were essentially 
unchanged. Treatment with intrathecally 
administered methotrexate and cytarabine 
again resulted in clearing of the cells from 
the spinal fluid, but the patient became 
progressively more obtunded and died on 
April 10, 1975, seven months after the 
initial neurologie symptoms. 


PATHOLOGIC FINDINGS 


Postmortem examination showed 
no evidence of visceral infiltration. 
The leptomeninges were grossly unre- 


Fig 1.—Section from skin biopsy through plaque, showing multiplicity of cell types, 
including atypical lymphoid cells and pleomorphism of histocytes (hematoxylin-eosin, 
x 200). 
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markable ard showed only scant peri- 
vascular lymphocytic infiltrates. 
There was nc evidence of mycosis 
fungoides inmvelvement in the CNS. 
There were nonspecific degenerative 
changes n tae brain but no demyelin- 
ization. The cause of death was not 
obvious from the autopsy findings, 
but was suspected to be due to severe 
atherosclero:is and arteriosclerosis of 
the brain amc heart, as well as a 
marked decirdyte imbalance. It was 
presumed tnat the radiation and 
chemotherapy were responsible for 
the abseace of CNS lesiens, despite 
the previous cl nical signs and abnor- 
mal lymphoid cells in the CSF. 


EYE PATHOLOGY 


On gross examination the right eye 
showed a central cornea! epithelial 
defect, and = slightly cloudy vitreous 
at the equator; gross findings were 
otherwise unremarkable. Microscop- 
ically, mest ef the corneal epithelium 
was absent, with the remainder of the 
cornea being normal. The anterior 
chamber, angle. trabecular meshwork, 
and Schlemrm canal appeared normal. 
The root of the iris showed vacuoliza- 
tion and hyperplasia of the pigment 
epithelium. A mononuclear cell in- 
flammatory infiltrate was present in 
the iris and ciliary body. The ciliary 
processes were hyalinized and there 
was hyperplasia of the ciliary epithe- 
lium. Earty etaractous changes were 
seen. The vitreous was attached 
peripherally and posteriorly, and em- 
bedded within it was a cluster of 
atypical cells with a pale cytoplasm, 
hyperchramzic, indented eribriform 
nuclei, lymphocytes, polymorphonu- 
clear leukocyes, and aberrent vessels 
(Fig 3). The retina was artifactually 
detached, with marked peripheral cys- 
toid degenerztion. The inner layers of 
the retira contained atypical cells 
similar tc those seen in the vitreous, 
and a perivescalar lympheeytic infil- 
trate (Fig 4).4 mild inflammatory cell 
infiltrate was present in the choroid 
as well. Tae eptic nerve showed thick- 
ening of -he septa and a decrease in 
early optic nerve fiber bundles. Atypi- 
eal lymphoid cells and inflammatory 
cells were present on the disc. The 
findings en examination of the left 
eye were simular to those of the right 
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Fig 2.—Top, Clinical papilledema with cellular infiltration of vitreous and retina, right eye. 
Bottom, The vitreous and retinal infiltrates have essentially clearec and the papilledema 
has now been replaced by optic atrophy, right eye. 
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Fig 3.—Top, Section showing ciliary body, peripheral retina, and overlying vitreous in the 
right eye. The affected vitreous is seen to contain a cellular infiltrate (hematoxylin-eosin, 
x 45). Bottom, Pars plana area and overlying vitreous shown in Fig 3, top. Cells in 
vitreous show degenerative changes probably related to x-ray therapy, cytotoxic agents, 
and autolysis. Atypical lymphocytes and polymorphonuclear leukocytes can be identified 
(hematoxylin-eosin, x 575). 
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eye by both gross and microscopic 
examination. 

The final diagnosis was (1) retinal, 
vitreal, and optic dise infiltrate by 
mycosis fungoides and chronic inflam- 
matory cells, OU, (2) early optic atro- 
phy, and (3) cataract. 


COMMENT 


Mycosis fungoides is a malignant 
lymphomatous disease arising in the 
skin and in the initial stages confined 
to that tissue. Mycosis fungoides is a 
neoplasm derived from  T-lympho- 
cytes. This is in contrast to the vast 
majority of lymphoid neoplasms, 
which are associated with B-lympho- 
cytes." Three stages in the course of 
the disease can usually be distin- 
guished: (1) eczematous, (2) infiltrate, 
and (3) tumor. However, there may be 
overlap among these. Although origi- 
nally considered a malignancy of the 
skin, many reports indicate that 
involvement of the viscera may be 
common in the late stages.’ 

Histopathologically, mycosis fun- 
goides is characterized by (1) a band- 
like cellular infiltrate of atypical 
lymphoid cells involving mostly the 
upper third of the dermis, and often in 
contact with the epidermal basement 
membrane; the tumor cels may 
extend along blood vessels, nerves, 
and glands; (2) intraepidermal clus- 
ters of atypical lymphoid cells re- 
ferred to as Pautrier microabcesses; 
(3) presence of "mycosis cells,” that is, 
lymphoid cells with large irregular 
and deeply indented (“cerebriform”) 
nuclei. These cells lack surface immu- 
noglobulins and receptors for comple- 
ment; they are nonadherent and non- 
phagocytic. These cells form rosettes 
and respond to stimulation with 
phytohemagglutinin."' It should be 
noted that these “cerebriform” cells 


_ are not found in all cases of mycosis 


fungoides, and morphologically iden- 
tical cells are found in other malig- 
nant and benign skin tumors." 
Clinically, mycosis fungoides may 
appear as a persistent or intermittent, 
pruritic dermatitis which is wide- 
spread and can be confused with 
psoriasis. The lesions may become 
thickened and plaquelike if the dis- 
ease has progressed to the tumor 
stage. In the late stages, with extra- 
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cutaneous dissemination, additional 
findings such as peripheral lymphade- 
nopathy, weight loss, fever, hepato- 
megaly, amd splenomegaly can occur. 
Less commonly affected organs are 
the bone marrow, lung, gastrointes- 
tinal tract. kidney, bladder, thyroid, 
adrenal, thymus, and the heart. 

Central nervous system involve- 
ment, although less common than the 
other types of visceral spread, has 
been reparted.s Although there is 
characteristic clinical pattern of neu- 
rologic disease, many different focal 
defects can occur and signs of in- 
creased intracranial pressure may be 
seen. Altheugh Hauch et al* claim that 
no abnormal brain scans have been 
reported in the literature, our patient 
showedan 2arly increased right parie- 
tooccipital isotope uptake on brain 
scan. The scan reverted to normal 
after treatment with whole brain 
radiation, dexamethasone, and intra- 
thecally administered methotrexate. 
This weuld also appear to be only the 
second case of mycosis fungoides with 
malignant cells in the CSF. Histologi- 
cally, the meninges are the most 
common site of CNS involvement, 
followed by parenchymal extension 
from perivascular spaces and the 
formation of frank tumor nodules. 

In reviewing the literature, we have 
found numerous reports of mycosis 
fungoides nvolving the external eye 
and adnexa. Since 1960 alone, there 
have been patients described with 
involvemert of the cornea, carun- 
cle, sclera,‘ eyelids'S and or- 
bit.s!"""" The histologic findings in 
these tissues were the presence of the 
large, irrezular, anaplastic mycosis 
fungoides cells. Reviews of the earlier 
literature are included in these 
reports. 

Muck rarer than external ocular and 
adnexal involvement in mycosis fun- 
goides is intraocular involvement 
Rossi, in 1946,’ reported the case of a 
55-year-old patient with bilateral pap- 
illedema and venous stasis with fusi- 
form segmented distentions of the 
veins, retmal edema, and hemor- 
rhages. The patient became totally 
blind. Gartner reported in 1957° the 
case of a patient with corneal, 
conjunctival, and choroidal involve- 
ment. The latter consisted of perivas- 
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Fig 4.—Top, Marked vitreous cellular infiltration overlying and involving retina at 
midperiphery of right eye (hematoxylin-eosin, x45). Bottom Retina and overlying 
vitreous from Fig 4, top. Bizarre lymphocytic cells and polymorphonuclear leukocytes 
are again seen among the degenerating infiltrate (hematoxylin-2osin x 425). 
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cular granulomata oup ed primari- 
iy of histiocytes and eosinophils, 
which Gartner considered as the “ini- 
ial cell infiltration of the phasical 
course of mycosis fungoides.” 
Forster*. described the case of a 
patient who, eight years prior to the 
nset of mycosis. fungoides skin le- 
sions, sustained trauma to the left 
eye, resulting in a hyphemia and 
iridodialysis: The eye was quiet for 21 
ears after the trauma, but then the 
eye began to develop vitreous opaci- 
ties, keratic precipitates, cells in the 
anterior chamber, amature cataract, 
nd became painful enough to necessi- 
tate enucleation. Histologically there 
as diffuse neoplastic cell infiltration 
beneath. the retinal pigment epithe- 
lium (RPE) with chorioretinal adhe- 
sions, retinal and choroidal atrophy, 
and areas. of retinal detachments. 
_ Necrotic tumor cells were found in the 
anterior vitreous. The anterior part of 
the eye was involved by a chronic 
nongranulomatous inflammatory re- 
action. In addition involvement of the 
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demonstrated at autopsy: Wolter et 
F described the case of a patient with 
corneal involvement in mycosis fun- 
goides. Malignant-looking cells were 
also found around one iris vessel. 
Hogan’ described the case of a 16- 
year-old girl who died from the 
visceral form of mycosis fungoides 
involving the skin, lung, kidney, 
lymph nodes, brain, and eyes. Shortly 
before ber death her vision was dete- 
riorating bilaterally to the point of no 
light perception in the left eye. A 
pathologic examination of both eyes 
showed swollen optic dises with the 
surrounding retina infiltrated by ma- 
lignant cells. Similar cells were found 
in the aqueous humor, corneal endo- 
thelium, iris, ciliary body, optic nerve 
anterior to the lamina cribrosa, and in 
the pia-arachnoid sheets and perivas- 
cular spaces extending to the optic 
ehiasm. Franceschettis reported 
seeing cotton wool patches in the 
retina of a patient with mycosis 
fungoides. 
The present patient appears to be 
the fifth histologically documented 
instance of intraocular involvement in 
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Lattice Corneal Dystrophy 


Report of an Unusual Case 


Myron Yaneff, MD; Ben & Fine, MD; Nicholas J. Colosi, MD; James A. Katowitz, MD 


è The clinical, histochemical, light and 
electron méroscopic evaluation of a case 
of lattice cerneal dystrophy. appears clin- 
ically as am atypical granular dystrophy. 
There is structural and histochemical 
differentiation of the two dystrophies. 
Electron m croscopy is offen an invalu- 
able aid in establishing a definitive diag- 
nosis. The possible sources of the fila- 
mentous material found im lattice corneal 
dystrophy ave discussed. !t seems that not 
only keratacytes, but alse corneal epithe- 
lial cells, occasionally may have the 
ability te eaborate the abnormal material 
that is considered to be amyloid in 
nature. 

(Arch Opnthalmol 95:65°-655, 1977) 


diagnosis of primary hereditary 
stromal dystrophy of the cornea 
is often difficult to make when a 
familial er inheritance pattern is 
unobtainable. Results of light micro- 
scopic examination of excised corneal 
tissue often can be used to categorize 
the strom: lesions thet may be pres- 
ent’ Ocasionally, however, light 
microscopic examinatien can lead one 
astray (urpublished data, R. Haddad 
et al), or can be at variance with 
clinical impressions. In the latter case, 
examination of the tissue by electron 
microseop? can often be of invaluable 
assistance in establishing a definitive 
diagnosis. 

The present report is based on 
corneal buttons from ¢ach eye of a 
patient who clinically appeared to 
have a semewhat atypical granular 
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dystrophy of his corneas but which, by 
light microscopy, could be categorized 
best as a lattiee dystrophy of the 
corneal stroma. Results of electron 
microscopy were most helpful in 
establishing a final diagnosis of 
lattice dystrophy. 


REPORT OF A CASE 


A 46-year-old man, hospitalized on the 
Psychiatric Service of the Veterans Ad- 
ministration Hospital of Philadelphia, was 
noted to have poor vision of many years’ 
duration. The patient had 11 siblings, three 
of whom were mentally retarded and a 
fourth who had decreased visual acuity of 
unknown cause. None of the family was 
available for examination, nor could they 
be contacted for farther information. 

The visual acuity was counting fingers in 
the right eye and 6/24 in the left. Biomi- 
croscopically, both corneas were equally 
involved and showed tiny, discrete, white, 
fluffy opacities throughout all levels of the 
corneal stroma, mest marked centrally, but 
extending almost to peripheral cornea (Fig 
1). The intervening corneal stroma was 
clear. A diagnosis of atypical granular 
corneal dystrophy was made. Penetrating 
corneal transplantation was performed in 
the right eye. Wichin one year, however, 
the graft became cloudy with folds in 
Descemet’s membrane. A second graft 
then was performed and has remained 
clear. One year later a full thickness 


Fig 1.—Slit-lamp photograph showing myr- 
iad, discrete opacities present at all levels 
in cornea. 
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corneal graft was performed in the left eye 
and has remained clear. 


Light Microseopic Findings 


Microscopic sections of the corneal 
buttons from the right (first graft) and left 


eyes appeared identical. The epithelium 


and Bowman membrane showed no abnor- 
malities. All layers of the stroma contained 
multiple areas of fusiform hyalinization 
that were irregular with sharp, distinct 
borders (Fig 2). The individual deposits 
were all tiny, but shewed myriad sizes and 
shapes. The materia’ in the most posterior 


E 
: 


Ae | 


layers of the stroma caused the Descemet _ 


membrane to be posteriorly bowed with 

degeneration of some of the underlying 

endothelial cells (Fig 2 and 3). 
Histockemical evaluation of the deposits 


showed negative staining with stains that — 
acid mucopolysaccharides — 


demonstrate 


(Fig 3) end positive staining with PAS ~ 
reaction (Fig 4). The lesions stained deep — 


red with the Masson trichrome stain (Fig 


5) and stained rose to orange-red with 


Congo red. Secticas stained with Congo red 
showed dichroism and birefringence with 


polarized light (Fig 5, right). They also — 


demonstrated metachromasia with crystal 


violet. Normal results were obtained with — 


Wilder reticulum stain and with Verhoeff 
van Geison elastie tissue stain. The 


staining reactions are all consistent witha _ 


diagnosis of lattice dystrophy of the 
corneal stroma. 


The corneal bution from the graft $ 


failure from the right eye showed mild 
epithelial edema ane loss of endothelium. 


No dystrophic stromal changes or evidence _ 


of retrocerneal graff membrane formation 
was present. 


Electron Microscopy 


By transmission electron microscopy the 
lesions were found to be composed of 
masses ef delicate filaments, mostly in 
disarray (Fig 6). Areas of highly aligned 


filaments were alsə present, especially — 


along the edges of the lesions where the 
abnormal filamerts infiltrated the spaces 
between the norms! diameter collagen 
fibrils. Tke reactive epithelium produced a 
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Fig 2.—Discrete, fusiform lesions are present throughout stroma, 
the largest located just anterior to Descemet membrane (AFIP 
Neg 76-5485; hematoxylin-eosin, x 130). 


Fig 4.-Lesions are deep magenta with PAS reaction (compare 
with Descemet membrane—arrows) (AFIP Neg 76-5490; PAS 


X 130). 


thick basement membrane of the filamen- 
tous type? that appeared to blend with 
similar material in the adjacent Bowman 
layer (Fig 7). Deeper within the Bowman 
layer small patches of filaments were 
widely distributed (Fig 8). At the junc- 
tional plane of the Bowman layer with the 
superficial stroma there was heavier infil- 
tration with patches of abnormal filaments 
(Fig 9). Lesions in the superficial stroma 
were composed of densely packed abnor- 
mal filaments characteristic of lattice 


652 Arch Ophthalmol—Vol 95, April 1977 





Fig 3.—Lesions are negative for presence of acid mucopolysac- 
charides. They stand out bright yellow with the van Gieson 
counterstain (AFIP Neg 76-5486; AMP x 130). 





Fig 5.—Left, Lesions stain deep red with Masson stain (AFIP Neg 
76-5487 x 130). On right, with Congo red and polarized light each 


lesion has birefringence. Top and bottom right show same lesion 
with bottom polarizer turned causing a reversal in the green and 
orange colors in two different planes 90° apart. 


dystrophy (Fiz 10). The appearance was 
that of both indltration between, as well as 
replacement of, the normal diameter 
collagen fibrils (Fig 10 and 11). A deep 
stromal keratocyte showed basement 
membrane-like material alongside its plas- 
malemmaas well as a segment of granular 
endoplasmic reticulum engorged with 
granular substance (Fig 12). 


COMMENT 


Typically, the lesions in granular 


corneal dystrophy appear as small, 
discrete granules, present mainly in 
the central (axial) region of the 
corneal stroma, mostly in the anterior 
portion, without apparent involve- 
ment of the clear intervening stroma. 
In our case the granules were smaller 
than in the typical case, present in 
similar amounts throughout all levels 
of the stroma even to just anterior to 
the Descemet membrane, and extend- 
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Fig 6.—Edge of lesion near Descemet 
membrane. Filamentous composition is 
clear (see enlarged area in inset). Adja- 
cent corneal strema above is relatively 
normal ( x 24,000: inset, x 56,500). 


ing farther into peripheral cornea 
than the usual case. No linear opaci- 
ties were present. The intervening 
stroma was clear. Clinically, therefore, 
we diagnosed granular dystrophy of 
the cornea, somewhat atypical in type. 
By light microseopy, however, a diag- 
nosis of lattice corneal dystrophy was 
made. In reviewing the histology of 
granular and lattice corneal dystro- 
phy, a number of similarities as well 
as differences are noted. Granular 
corneal dystrophy consists of stromal 
lesions of various sizes showing 
aggregates of distinct granules hav- 
ing sharply defined, irregular, or 
rectangular shapes.'* The granules 
may appear large * or small** (“mi- 
crocrystals”) and may possess aper- 
tures? (“moth-eaten”).* The latter are 
associated with aggregates of packed 
filaments. The filaments are believed 
to be precursors of the dense homoge- 
neous granules, a concept supported 
by examination of serial biopsies in a 
case of recurrence of the dystrophy in 
a graft.’ This coneept also suggests 
that the macromotecules of the fila- 
ments are synthesized by the kerato- 
cytes. Analysis of the granules by 
histochemical methods indicates the 
presence of a noncollagenous protein 
containing tyrosine, tryptophane, ar- 
ginine, and sulfur-containing amino 
acids.“ 

Lattice dystrephy consists of mac- 
romolecules “orming relatively 
straight filaments generally sepa- 
rated clearly from one another.” Each 
filament remains distinct from its 
neighbor even when eventually it is 
compacted in an orientation parallel 
to the long axis of a lamella” or in 
disarray within the lesion. No homo- 
geneous masses are present. Electron 
microscopy, therefore, certainly is 


Fig 7.—Thickened basement membrane is 
produced by reactive epithelial basal cells. 
Thick basement memorane is filamentous 
(F-BM). Filamentous material appears in 
continuity with similar material dispersed 
within adjacent Bowman layer (BL). EP 
indicates basal célls of epithelium 
(x 27,000). 
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; Fig 8.—Small patches of filamentous mate- 
` rial (arrows) are scattered rather uniformly 
p throughout midzone of Bowman layer 
= (X30,000). 

2 


most helpful in differentiating gran- 
ular from lattice dystrophy. The tinc- 
torial and structural relationship of 
the lesions of lattice dystrophy to 
amyloid has been adequately pointed 
out. Ya: 

The initial structural sequences of 
filament formation and deposition 
= seem similar in both granular and 
A lattice dystrophy; that is, they both 
~ appear as an extracellular product of 
Eai keratocytie synthetic activity. Addi- 
tionally, the dystrophies share many 
staining reactions on histochemical 
 study.>" The findings suggest over- 
lapping stages or some close relation- 

ship of the dystrophies, such that a 

diagnosis may be most difficult to 

make in the formative stages of the 
lesions. A final diagnosis, therefore, 
should be made with consideration to 
~ the total clinical, histochemical, and 
-~ structural evaluations. 

From our studies here it appears 
that the filaments in lattice dystrophy 
initially infiltrate the normal collage- 
nous lamellas. Because there is no 
compression of adjacent filaments at 
the electron microscopie level, the 
assumption is made that collagen fig 9.—At junction of Bowman layer with stroma, patches of filaments are more 
fibrils of normal diameter seem to numerous. ST ndicates superficial stroma ( x 30,000). 
undergo secondary degeneration and 
removal (Fig 11). Although there does iyane, a i ARR Sa 
seem to be some compression at the jae "ists. 22 sy NRE ao Sg 
light microscopic level, the compres- a ; ; 
sion is difficult to interpret and may 
represent an artifact. There is evi- 
dence that keratocytes normally can 
produce an extracellular basement 
membrane-like homogeneous or fila- 
mentous material. In the present 
case there are findings (Fig 12) that 
suggest that the abnormal filamen- 
tous material of lattice dystrophy is 
produced by the keratocytes. There 
also is evidence that the corneal 
epithelium can produce a thick fila- 





Fig 10.—Edge of lesion in anterior stroma. 
Infiltration and replacement of normal 
collagen fibrils of stroma by abnormal 
filaments can be readily interpreted here. 
There is no evidence of compression of 
adjacent collagen fibrils of normal diam- 
eter ( x 30,000). 
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Fig 11.—_ess well developed lesion in superficial stroma shows infiltration (In) between, 
and rep&cement of (Re), the normal stromal collagen fibrils by abnormal filaments 
( x 36,000). 






Fig 12.—Kemļtocyte in deep stroma. Homogeneous to finely filamentous 


material 


(arrows) lies Dutside cell aong its plasmalemma. Within the cell there is a large amount 
of more homogeneous material within a segment of dilated granular endoplasmic 
reticulum (GER). Inset snows another segment of dilated granular endoplasmic 
reticulum from same kerabeyte ( x 30,000). 


mentous basement membrane (Fig 7) 
whose filaments can penetrate into 
the Bowmaa layer and which, presum- 
ably, are simikar to those found deeper 
in the s:roma. Epithelial cells as well 
as keretoeytes, therefore, on rare 
occasiors can contribute to producing 
some of the corneal les-ans of lattice 
dystropay. 

Perhaps -he location of the depos- 
ited métersal is determined by the 
_ source, +g, epithelium weuld produce 
very superficial lesions, anterior kera- 
tocytes woulé produce anterior stro- 
mal lesions. and so forth This possi- 
bility issuppcerted by recent observa- 
tions (unpublished data. R. Haddad et 
al) tha- indcate tha~ a granular 
dystrophy mzy form “microcrystals” 
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that are so localized to the region of 
the Bowman membrane that both 
clinically and histologically it may be 
confused with a Reis-Buckler dystro- 
phy.“ Interestingly, amyloid has been 
found in ocular tissues localized solely 
to the corneal epithelium,'*'’ or in the 
subepithelial region. As pointed out 
above, lattice dystrophy of the cornea 
appears to be a localized form of 
amyloidosis. These findings, there- 
fore, would suppert the idea that the 
corneal epithelium is capable of con- 
tributing to a lattice-like degenera- 
tion in the anterior stroma. 

The present case is unusual clini- 
cally in that the deposits appeared at 
all levels of the stroma, from quite 
superficial all the way to abutting on 
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the Descemet membrane. Perhaps in 
our case stromal keratocytes at all — 
levels along with the epithelium — 
contributed to the deposition of the > 


abnormal material. In the usual case 
of lattice, however, the superficial 
stroma is more likely to be involved 


with sparing of the deep stroma, — 


which seems to raise the distinct 
possibility that in the usual case, the 
deep stromal keravocytes are not as 
likely to functiom abnormally. 


This investigation was supported by National 
Institutes of Health aiming grant T01-EV-0079- 
04 (Dr Yaneff) and research grant EY-00133 (Dr 
Fine) from the Nationa! Eye Institute. 
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-A Cause of Visual Loss 


->79 A patient-had-been treated for chronic 
lymphocytic leukemia for five years before 
‘developing visual blurring as the manifes- 
tation of occipital lobe lesions of progres- 
sive. multifocal leukoencephalopathy 
(PML). The disease is caused by an infec- 
tion of the CNS oligodendrocytes by a 
papovavirus, whose replication is facili- 
tated by an impairment of the host’s cell- 
mediated immunologic system. The multi- 
plying virus destroys the oligodendro- 
cytes and causes extensive demyelination 
of the white matter of the brain. Antiviral 
agents, such as cytarabine, may be bene- 
ficial in treating patients with PML. 

<73 (Arch Ophthalmol 95:656-659, 1977) 


T 1958, Aström et al defined pro- 
gressive multifocal leukoencephal- 
opathy (PML) as a subacute, progres- 
sive, demyelinizing disease of the 
CNS in adults with impaired immuno- 
logic capabilities.” In 1959, Smith 
reported the condition. in the ophthal- 
mologic literature.’ Because vision is 
impaired in more than 50% of the 
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Progressive Multifocal 
-Leukoencephalopathy 


patients with this condition, + and 
because there has been much clarifica- 
tion of the pathogenesis of the disease 
since 1959, we describe a patient 
whose initial symptom was blurred 
vision, and review current concepts 
about PML, 


REPORT OF A CASE 


A 63-vear-oid right-handed carpenter 
with known chronie lymphocytic leukemia 
had noted blurred vision, with particular 
difficulty seeing to his left, for the past 
three months. He had lost 22.5 kg (50 Ib) of 
weight during the past two years, but had 
not experienced headache, limb weakness, 
speech disturbance, or loss of conscious- 
ness. He was admitted to the Oncology 
Service of the University of Wisconsin 
Hospitals on Feb 10, 1975. 

Past history revealed that in 1970, fob- 
lowing development of an occipital scalp 
mass and scattered lymphadenopathy, re- 
sults of an axillary lymph node biopsy 
established the diagnosis of ehronic lym- 
phocytic leukemia, and the patient was 
started cn a regimen of chlorambucil and 
prednisone therapy. In addition, he had 
had moderately severe chronic obstructive 
pulmonary disease for many years. 

On general physical examination, the 
patient was moderately ecachectic and 
dyspneic. although alert and cooperative. 
He had widespread lymphadenopathy and 
hepatosplenomegaly. The lungs were em- 
physematous. ` 

On neurc-ophthalmie examination, vi- 
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sual acuity could be corrected only to 207. 
200 in each eye. He correctly. identified: 
multiple objects shown to him. The. pupils 
and ocular motility were normal. Optoki- 
netic nystagmus was brisk to the patient's- 
right and left. Visual field examination by 
confrontation showed only what appeared 
to be a left homonymous hemianopia; but 
with perimetry there was total left homon- 
ymous hemianopia with additional loss of 
the central portion of the right homony- 
mous field as well (Fig 1). Slit-lamp exam- 
ination showed normal anterior segments. 
The intraocular pressure was 20 mm Hg in 
each eye. The optic disc, macula, and 


peripheral retina of each eye were 
normal. 
On neurologic examination, cranial 


nerves HI through XII were normal; as 
was the cerebellar function. There was 
diffuse mild musele atrophy, but no focal 
weakness. Sensation was intact. Deep 
tendon reflexes. were equally hypore- 
flexie: 

Laboratory investigation disclosed the 
following values: hematocrit, 34%; WBC 
count, 23,700/eu mm, with a differential 
count of 14 segmented neutrophils, 1 band, 
83 lymphocytes, and 2 monocytes; and 
platelet count, 235,000/en mm. Blood chem: 
istry tests showed normal serum con- 
centrations of calcium, phosphorus, glu- 


cose, urea nitrogen, sodium, potassium, ©- 


chloride, and carbon dioxide. Roentgeno-- 
grams-of the skull and technetium Te.99m 
brain sean were normal. An EEG showed 
focal delta spikes and waves at the right 
-occipital area. The CSF: was under normal 
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Fig 2.—Coroma’ section of right temporo-occipital lobes (cal- 
carine fissue ‘C1, demonstrating grayish discoloration of temporal 
white matter T| extending slightly into fusiform gyrus (F). 


pressure of 170 mm H,O and contained 1 
WBC per cubic millimeter. 25 mg/100 ml 
protein, and ~6 mg/100 ml glucose. 

On the thi-d hospital day, the patient 
gradually beeame disoriented. Because of 
concern that the neurologie disorder was 
caused by cerebral leukemie infiltrates, 
“whole brain” irradiation treatment was 
initiated. Sev2ral hours later he developed 
respiratory arrest, but was successfully 
resuscitated. Sardiac arrhythmia, pneumo- 


nia, and agitsted and combative behavior 


were temporary complicatiens. After a 12- 
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day interruption of the irradiation because 
of the respiratory arrest, the therapy was 
resumed, but was stopped at 2,100 rads due 
to lack of improvement of his condition and 
the onset of seizures. The patient experi- 
enced status epilepticus on March 4, 1975, 
and became more deeply comatose 
throughout the next week. He died on 
March 11, 1975, four weeks following 
admission. A general and cerebral post- 
mortem examination was performed. Per- 
mission to remove the eyes was not 
obtained following death. 





Fig 3.—Perpendicular section of right cccapital striate cortex. 
Presence of myelin indicated by dark-staming material. Multiple, 
partly confluent, demyelinating lesions in tower half of cortex and 
along cortical border. Between arrows, preserved portion of line 
of Gennari (Luxol fast blue, original magnification x 30). 


POSTMORTEM EXAMINATION 


The general autapsy showed widespread 
leukemic infiltration of multiple lymph 
nodes, liver, spleen, ungs, kidneys, and 
adrenal glands. The lungs showed exten- 
sive pneumonia, with consolidation, edema, 
and emphysema; t was concluded that 
pulmonary insufficeney was the mecha- 
nism of death. 

The brain was removed two hours after 
death, when sections ef the occipital lobes 
were obtained for dectron microscopie and 
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Fig 4.—Light microscopic appearance of early lesion, showing three abnormal oligoden- 
drocytes with distended hyperchromatic nuclei. Normal aligodendrocytes at lower left 
corner and center bottom (hematoxylin-eosin, original magnification x 450). 


{i 7 


Fig 5.—Transmission electron micrograph of distended oligodendrocyte nucleus. Papo- 


vavirions with round or filamentous capsids almost totally replace nuclear chromatin (C) 


(x 30,000) 


viral studies. The brain weighed 1,400 gm 
and showed no external abnormalities. The 
arteries at the base of the brain, with 
particular attention to the posterior cere- 
bral arteries, were normal. Coronal sec- 
tions of the frontal and anterior temporal 
and parietal lobes showed no abnormali- 
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ties. In the posterior temporal and parietal 
lobes were grayish, granular-appearing 
lesions in the white matter bilaterally, 
associated witha loss of the distinct border 
between the cortex and subcortical white 
matter (Fig 2). These lesions, more exten- 
sive in the right cerebral hemisphere, 


A E a ee 








extended posteriorly into the occipital 
lobes, where they involved almost the 
entire white matter, converting it into a 
spongy and crumbly tissue. There were 
also discrete, about pinhead-sized, grayish 
lesions clustered together within the parie- 
tal and occipital cortex or within the white 
matter along the border of the larger 
lesions. The calcarine cortex was partly 
involved directly, but undermined by the 
disease process more extensively. 

On microscopy, the cerebral lesions 
observed grossly represented areas of 
demyelination (Fig 3) and even necrosis of 
the tissue. At the periphery of the lesions 
were oligodendrocytes containing very 
large, dark-staining nuclei (Fig 4). Occa- 
sional atypical giant astrocytes were scat- 
tered between reactive astrocytes and 
demyelinated axons. Perivascular cuffs of 
macrophages were seen, but there were no 
leukemic infiltrates. 

Electron microscopy showed that the 
swollen nuclei of the oligodendrocytes 
contained filamentous and round-shaped 
papovavirions (Fig 5). The average diam- 
eter of the round virions was 39 nm and of 
the filamentous 25 nm. Such virions are 
characteristic for the polyoma virus sub- 
group of papovaviruses. Immunofluores- 
cent studies identified the virus as JC 
virus, a polyoma virus found in humans." 


COMMENT 


Since the initial report in 1958, PML 
has been recognized as a progressive 
demyelinizing disease of adults (aver- 
age age, 56 years) who have impaired 
immunologic capacities, most fre- 
quently with a history of a lympho- 
proliferative disorder.'--"' Richard- 
son reported that of 83 cases of PML, 
66% occurred in patients with neo- 
plasms of the lymphatic, reticuloendo- 
thelial, or hemopoietic systems.* Most 
of the remaining patients had other 
debilitating diseases such as sarcoid- 
osis or tuberculosis, although there 
have been rare descriptions of PML in 
patients not having a preexisting 
disease. The CNS lesions occur pri- 
marily in the white matter of the 
cerebral hemispheres, especially at the 
junction between the cortex and white 
matter, tending to spare the brain- 
stem and cerebellum. Dementia, hemi- 
paresis, dysphasias, and visual impair- 
ment are common initial signs. Brain 
scan, arteriographic, and pneumoen- 
cephalographic findings are generally 
normal, as is the CSF. Computerized 
axial tomography of the brain is 
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reported to. demonstrate late necrotic 
PML lesions as zones ef low tissue 
density, althowgh early lesions have 
not been detected by tais method." 
© The EEG is isually abnormal. The 
course of the disease is protracted, 
«with death most frequertiy occurring 
three to six menths afte* the onset of 
symptoms. Ba. THELESS TA 
The cerebral histolog findings in 
patients with PML ineaxie multiple 
areas of demyelination in the white 
matter ef the cerebral hemispheres, 
generally sparing the meurons and 
axis cylinders. At the petighery of the 
lesions are th: pathognomonic oligo- 
-dendrocytes with greetiy enlarged 
-nuclei In ad~anced lesiens reactive 
“astrocytes anc macrophages are pres- 
ent, and there may be -issue disrup- 
‘tion and even cavitation. Bizarre 
giant astroey-es that resemble glio- 
‘blastoma cells are fownd in some 
‘eases. 6 Tn 1965, ZoRhein and 
Chou reported the electron microscop- 
ie discovery of virus particles resem- 
“bling papovaviruses in the expanded 
¿glial nuclei: That. same year, Silver- 
“man and Rubinstein dependently 
confirmed these findings.” In 1971, 
Padgett and associates reported the 
> ealtivation of a papova¥irus from the 
“brain of a pazient who iad died as a 
result. af PML.“ This agent was 
termed JC virus after the initials of 
the patient from. whoa it was ob- 
tained. Althcugh anotaer papovavi- 
- rus hasbeen isolated fem two PML 
patients (SV<0 papovatirus),’ the JC 
virus has been identified in brains of 
20 patients.®" "=*= Beeaase the path- 
ogenesis of the disease & the infection 
of the CNS oligodeneérecytes (cells 
that produce the myelin of the 
> nervous system) by tie virus, one 
“would set expect to eneounter pri- 


















cemary lesions in the retina, where 


oligodeadrocrtes are net present. 
Except. foc the wert virus, the 
papovaviruses generally do not cause 
disease. in humans. +*=="¢ However, 
© human exposure to JC virus is 
common. A total of % of normal 
persons: in Wisconsin jess than 15 
years of age were found to have anti- 
bodies against JC virus, and the inci- 
dence of positive titers increases with 
age.‘ Considered ore of the slow 
virus diseases,“ PML cecurs in adults 
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only and primarily in patients with 
disorders of their cell-mediated immu- 
nologic systems.'* +° This deficit per- 
mits an otherwise harmless virus to 
enjoy unrestricted growth and to 
cause clinical symptoms. It remains to 
be clarified whether the virus is 
present in some tissue of the body 
since initial contaet in childhood, and 
later proliferates when the host's 
immunologic defenses are absent, or 
whether a new viremia occurs that 
cannot be eradicated in the immuno- 
logically deficient state." The 
disease has also occurred in patients 
who have undergone immunosuppres- 
sive therapy, “= and might be ex- 
pected to occur more frequently in the 
modern era of transplant medicine. 

There has been recent interest in 
the therapeutic use of antiviral agents 
for this viral infection of the CNS. 
Although therapeutie efforts with 
idoxuridine and adenosine have not 
been encouraging, several reports 
describe beneficial results with cytar- 
abine.'° In two patients, a remission 
had been reported,’ and in a third, a 
dramatic, although brief, improve- 
ment occurred.” The rationale for the 
use of this agent is that papovaviruses 
are DNA viruses, and cytarabine 
impairs DNA synthesis. Although 
benefit from such therapy has-not yet 
been proved, consideration of estab- 
lishing the diagnosis. by brain biopsy 
and cytarabine administration would 
be appropriate for a patient whose 
illness clinically suggests PML and for 
whom a reasonable prognosis exists if 
the neurologie deficit can be reversed. 
As visual abnormalities are common 
with PML, the ophthalmologist alert 
for this clinical setting may be the 
physician to suggest the diagnosis of 
PML. 


Supported in part by the Public Health Service 
research grant NS 11129. 


Nonproprietary Name 
and Trademarks of Drug 


Idoxuridine—Dendrid, Herplex, Stoxil. 
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OCULOPLASTIC SURGICAL DISSECTION COURSE 
OF THE | 
NEW YORK MEDICAL COLLEGE 
WESTCHESTER COUNTY MEDICAL CENTER 


Wednesday, May 18, 1977: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical Seminar 
Thursday, May 19: Cosmetic Blepharoplasty, Bieoharoptosis, Trauma Surgery 

Friday, May 20: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 

Saturday, May 21; Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


FACULTY: J. Adler; |. Baras; C. Baerman; G. Baum: J. Bergman; V. Boniuk: R. Coburn: 
N. Cousins; M. Dunn; D. Gaffin; H Gould; M. Guibor; P. Guibor; S. Hecht: 
T. Hoyle; A. Leonard; T. McGovern. D. Praeger; H. Settles; G. Wiggs; 
D. Wolfley; E. Young; and others. Course Directors: Michael Dunn & Pierre Guibor 


OBJECTIVES: Oriented towards the Ophthalmic. E. N.T. Plastic, General Plastic, and Dermatologic Plastic 
Surgeon. To provide the practicing and resident surgeon with an integrated oculoplastic surgical 


course employing LIVE SURGERY, VIDEO TAPES, FILMS, LECTURES and PARTICIPANT'S 
CADAVAR SURGERY. 


INQUIRE: 
Ms. Tarakin 
“REGISTRATION: c/o Dr. Pierre Guibor CREDIT: 
Limited Enrollment 630 Paik Avenue 34 hrs. credit 


New York. NY 10021 Category |, A.M.A. & C.M.E. 
(212) 734-8010 


Eye Research Institute of 
RETINA FOUNDATION 
Announces its 5th Annual Course in 
PRACTICAL ASPECTS OF PHOTOCOAGULATION 


May 5,6, 7, 1977 


“The curriculum will encompass both the fundamental and araedcal aspects of xenon arc and argon laser photocoagulation and will consist of 
- lectures, clinical demonstrations, small seminars, and persana! use cf instruments. 


LECTURE SUBJECTS INCLUDE: 
Effects of Photocoaguistien an Ocular Tissue 
Principles and Techniques of Photocoagulation 
Fluorescein Angiography as Related to Photocoagulation 
Diseases Treated by Photoczagulation 
Clinical Results of Trestmens 
Complications of Photeceagulation 
Potential New Uses fe: Lasers 
Clinical Demonstrations 


FACULTY: 
Charles L. Schepens, M.D. 
Ichiro D. Okamura, M.D. Clement L. Trempe, M.D. 


Robert J. Brockhurst, M.D. Oleg Pomerantzeff, Dipl. Eng. 
J. Wallace McMeel, M.D. Lloyd-M. Aiello, M.D. 


H. MacKenzie Freeman, M.D. Nicholas Ducrey, M.D. 
Ronald C. Pruett, M.D. Francois Delori, Ph.D. 
Felipe 1. Tolentino, M.D. : Richard Simmons; M.D. 


Evangelos Gragoudas, M.D. 


Tatsuo. Hirose, M.D, 





REGISTRATION: ; 2 
{Limited Registration} Fee- $250 
For registration and details — f 
& Wallace McMeel, M.D. 
106 Charles River Plaza. 


THE CRYO SYSTEM 


at specializes in everything 
























For the ophthalmologist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds . . . the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Ameoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 
system that’s at home in any O.R., call or write for details 
on the new ACU22. 


@ Exhaust vent on back of console guides coolant gases (C0; 
or N20) out of the O.R. (via tubing). 


@ Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. : 


© Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


© switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 





NEW - Available for electric and non-electric. 











MICRO (IMM) PROBES MACHEMER/BIETTI PROBE 
larger (6mm x 3mm) tip reduces: 
time for multiple application 

procedures. : 





straight 
cataract 






cataract 


#3 Parkway, Lawrence Park industrial Park, Broomall, Penna. 19008 » (215) 353-4350 
is PeGadeiphia < Mew: York > Los Angeles + Chicago - Houston - Atlanta - Cleveland 
š All psoducts repaired and serviced in Broomall, Penna. 







Stainless steel casé hardened microsurgi- 
cal Superblades, mounted on a slender 
shaped plastic handle, specially designed 


for opthalmic surgery, are a break through 
in surgical microcutting,. 
























Now available in three shapes, each 
adapted to specific opthalmic surgical | 
sections... 


P 15° Sharp pointed scalpel type 
Suture removal 
Corneal puncture 


EE” 30° Trapezoid type 


Conjunctival section 
Full depth corneoscleral section 


-B 45° Trapezoid type 
: Half depth corneascleral section 
Lamellar dissection of coraea 
and sclera 


UBERBIAD 


{ 
| 
% With super-sharp point, sectioning tecn- = 
| 
| 






















nigue requires hardly any pressure. 


%* Reusable after gas sterilization 











Medical Workshop U.S.A. Inc. 


2190 Southeast 17th Street, Suite 303 
Fort Lauderdale, Florida 33316 
Telaphone (305) 522-0618 
QUANTITY PRICES 
6+ pcs. @ $4.50 ea 















4-5 pes, @ $5.00 ea. 


lease send me the following: 
15° Superblades 





30° Superdiades 
46° Superblades 


Cimy check for isenclosed,  CIBill me. 
(As an Introductory Offer; your First Superblads 
is complimentary.} 


aaien e i 
Name 


Address 


State 


designed by 1 1 YP 
RONALD E. POSNER, M.D. 0 A 
Mount Siani Hospital aner 
Cleveland, Ohio 


Manufactured by: 


OWN YOUR OWN 
“SILVER-PLATED” 


PYRAMID* 


The Posner 

Diagnostic & 
Surgical Gonio- 
Prism 





























The Posner ees and Surgical Gonioprism consists of a 
highly-poli ished* silver surfaced Ss with a plane anterior 
viewing surface over four mirrors. all inclined at 64°. The entire 
360° angie can be observed by rotating the lens 11° in either 
direction while making only a smal! adjustment in the slit lamp 
beam. it's an ideal lens for use on children or patients with a 
small palpebuai fissure. It can also be used to evaluate surgical 
procedures. 


POSNER DIAGNOSTIC & SURGICAL GONIOPRISM 


Write for our free catalog 
NAME 


ADDRESS. loo ia i e 
CITY 2 oe 
STATE _ 




























Safe, Easy-to-use 
Double Sterile Package 
Autoclavable Inner Case — Positive Identification 


WORLD'S STANDARD 


e Continuously researched, clinically tested and improved 
e Used inexcess of 200,000 surgical procedures over the past 15 years 
e For botë intrascleral and episcleral procedures 





MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 + Telex 94-0533 
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C] Send L&erature [] Send Complimentary Reference Wall Chart > ws 
Name Tel. oy ED 
Address : ‘lag 





. City State Zip = 








ANNOUNCEMENT 


| The American 
I oIntra-Ocular 
J Implant Society 


announces the 
US 


to be held March 14-18, 1978 
at the | 
Century Plaza Hotel 
Los Angeles, California 












Intraocular — 
Lens Symposium 








Anyone interested in presenting original papers, 
movies, scientific or technical exhibits, 
is requested to submit his interest to the 
_ Symposium Chairman by July 1, 1977. 











NEW FROM 


PARKE-DAVIS VIRUS RESEARCH 


® 


(vidarabine) 
AN IMPORTANT 
ADVANCE IN THE TREATMENT 
OF HERPES SIMPLEX 

VIRUS KERATITIS 


{x 














CORNEAL RE-EPITHELIALIZ 
OPHTHALMOLOGIC MEAS 
INTHE TREATMENTOF | 
HERPES SIMPLEX VIRUS KERATI 


VIRA-A (vidarabine) Ophthalmic Ointment, 3% 

e is not only as effective as IDU in treating Herpes 
simplex virus keratitis, but is also effectivegn 
patients resistant or hypersensitive to or 
intolerant of IDU 

* usually well-tolerated locally 


` NEW VIRA-A... THERAPEUTIC USEFULNESS... 
New VIRA-A, from Parke-Davis, isthe product ef 10 - 
years’ concentrated virus research. VIRA-A is indicat 
for the Pa of acute keratoconju ictivitis ando 















atistically significant 
yat the end of treatment 


T of three weeks on VIRA-A. 
-Following topi satocular nty-five pe se subjects had either 
administration, only traca oo > z pr i 
amounts of VIRA-A can be 
detected in the aqueous 
humor—and only if there is” 
an epithelial defect in 
the cornea. 


Geographic Keratitis 


... AND PROGNOSIS 
Based on controlled and uncontrolled clinical trials, 
an average of seven and nine days of continuous therapy į 
was required to achieve corneal re-epithelialization. In 
uncontrolled trials, 101 of 142 subjects (71%) re-eoithe- 
lialized at the end of three weeks on VIRA-A. Seventy- 
five percent of these subjects had either no: healed 
previously or had developed hypersensitivity te topical 
idoxuridine therapy. 

VIRA- is not effective against RNA virus or 
adenoviral ocular infections. 


*Data on file, Medical Department. Parke. 





— VIRA-A 


(vidarabine 


OPHTHALMIC OINTMENT, 3% 


A PRODUCT OF PARKE-DAVIS VIRUS RESEARCH 






For complete prescribing information, se 


VIRA-A 


vidarabine 


OPHTHALMIC OINTMENT, 3% 


FULL PRESCRIBING INFORMATION 

VIRA-A (vidarabine) Ophthalmic Ointment, 3% 

Description. VIRA-A (vidarabine, adenine arabinoside er Ara-A) 
is an antiviral drug for topical ophthalmic administration. The 
chemical name is 9-8-D-arabinofuranosylaceniae. The 
ophthalmic ointment contains 3% vidarabine in a sterde, inert, 
petrolatum base. 





Clinical Pharmacology. VIRA-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces an?dioticus. 
VIRA-A possesses in vitro and in vivo antiviral activity agairst 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, VIF A-A doas 
not display in vitro antiviral activity against other ANZ or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
VIRA-A appears to interfere with the early steps of viral BNA syn- 
thesis. VIRA-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara~-Hx also possesses in vitro 
antiviral activity but this activity is jess than that of VIRA-A. 
Because of the low solubility of VIRA-A, trace amcun*s of bcth 
VIRA-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from thesaqueous 
humor. 

Systemic absorption of VIRA-A should not be expected to 
occur following ocular administration and swallowing: lacrimal 
secretions. in laboratory animals, VIRA-A is rapidly ceaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, VIRA-A demoastrated less 

rd toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. VIRA-A Ophthalmic Ointment, 3%, is ən- 
dicated for the treatment of acute keratoconjunctivitis aad recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
VIRA-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxeridine or 
when toxic or hypersensitivity reactions to idoxuricine nave oc- 
curred. The effectiveness of VIRA-A Gphthalmic Gintment, 3%, 
against stromal keratitis and uveitis dua to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In centrslled and 
uncontrolled clinical trials, an average of seven anc nine days of 
continuous VIRA-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlied 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol: or topical steroids: prednisolene or dex- 
amethasone, have been administered concurrently with VIRA-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated > Herpes 
simplex virus infections of the eye. If VIRA-A Ophthalmic Oint- 
ment, 3%, is administered concurrently with topical cort:costeroid 
therapy, corticosteroid-induced ocular side effects mus? be ccn- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral ‘¢fection. 

VIRA-A is not effective against RNA virus or adenoviral ocular 
infections. VIRA-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral tropic ulcers. 
Contraindication. VIRA-A Ophthaimic Ointment, 3%. is contrain- 
dicated in patients who cevelop hypersensitivity reactions to it. 


Warnings. Use in Pregnancy: VIRA-A (vidarabine) parenterally is 


teratogenic in rats and rabbits. Ten percent VIRA-A ointment ap- 
plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% VIRA-A ointment was ap- 
plied to 2% to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthaimic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving VIRA-A Ophthalmic 
Ointment, 3%, is remote. The topical ophthaimic dose is small, and 
the drug relatively insoluble. its ocular penetration is very low. 
However, a safe dose for a human embryo or fetus has not been 
established. Consequently, VIRA-A should be used only when 
clearly indicated. 

It is not known whether VIRA-A is secreted in human milk. As a 
general rule, nursing should not be undertaken while a patient is 
under treatment because many drugs are excreted in human 
milk. However, breast milk excretion is unlikely because VIRA-A 
is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian celis (mouse L5178Y cell fine). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence {dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
celis. 

it has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

in the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
VIRA-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that VIRA-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to VIRA-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial ounctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with VIRA-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of VIRA-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

lf there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-167 7-139) 

VIRA-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthaimic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. TG 
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Surgical Techniques 


® A microoove mounted dripper and a 
cottonoid'wick tor removal of excess fluid 
provide @ meaving fluid field for anterior 
segment mic-osurgery. The advantages of 
the moving flaid field include protection of 
the corneal epithelium, a field cleaned of 
debris and bod, and optimum visualiza- 
tion of the amterior segment. 

(Arch Oph*a'mol 95:668-670, 1977) 

ontrel o` imtraocular anterior seg- 
ment sungery requires a contin- 
uous, perfecly clear view through the 
cornea. This becomes especially crit- 
ical when working through a micro- 
scope. Any cb=uration diminishes the 
surgical control and adds an extra, 
unnecessary, and therefere aggravat- 
ing impediment to the work of the 
ophthalmic {izrosurgeon. To be sure, 
assistants hav2 been chided since von 
Graefe’s dey to “keep the cornea 
moist,” but the development of such 
modern diseip-ines as lens implanta- 
tion have suld2nly madethe forgetful 
assistant wers2 than inadequate. Any 
roughenmg e? the surface of the 
corneal epithelium by drying or by 
surgical traawa, any clouding of the 
epithelium ts2lf, any obstruction of 
areas of th= field by blood, and the 
time wastec aad traumaadded by the 
mechanical removal of blood, espe- 
cially wher elotted, is intolerable. 
Worst, who hes had so many innova- 
tive ideas iz lens implantation, dem- 
onstrated hB continous fiow system to 
me in I97= {t was specifically de- 
signed to soe some of the critical 
problems in visual control of the lens 
implant fiele. 

A moving fiuid field can perform 
four importan- functions in assisting 
the micrssu-geon: 

1. Preservation of the integrity of the 
corneal epifie ium. Led by corneal 
transplant excerience, microsurgeons 
have become increasingly fussy about 
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The Moving Fluid Field — 
in Ophthalmic Surgery 


the importance of intact corneal 
epithelium. If they do not treat it with 
the reverence and awe of the endothe- 
lium, at least they are mindful of its 
essential role in rapid postoperative 
healing, patient comfort, and good 
vision. Accidental chemical cauteriza- 
tion with soaps, solutions, and alcohols 
used for surgical preparation of the 
field causes epithelial clouding and 
softening, with an outpouring of 
defensive mucus to further smear the 
view, and makes the epithelium more 
susceptible to mechanical trauma and 
drying. 

Once dry, the epithelium loses its 
optical clarity, both by loss of surface 
smoothness and by clouding. A re- 
minder to the assistant to remoisten 
the field then will fail to restore the 
original crystaline transparency. 

2. Removal of adventitious contami- 
nants. The constant, moving fluid 
layer has advantages that become 
obvious to the surgeon observing the 
field through the operating micro- 
scope. He may only observe second- 
arily the benefits of the irrigation of 
residual toxins used in the surgical 
preparation, but he can see directly 
the washing away of pieces of lint, 
tale, ete, which may accidentally enter 
the field. 

An unsolved problem so far has 
been the removal of colloidally dis- 
persed surface contaminants: small 
mucous and perhaps epithelial parti- 
cles can form a surface particulate 
scum, in which Brownian dispersion 
may defy attempts at removal by bulk 
flow. 

3. Management of bleeding. Blood, 
especially when allowed to clot, 
presents an annoying impediment to 
visualization of the surgical field, a 
source of trauma in forced fluid irri- 
gation or mechanical removal, with 
loss of operating time if it is meticu- 
lously removed and loss of control if it 
is not. It glues sutures together, dries 
on instruments, binds the iris surface 
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in local contracture into the angle and 
toward the incision, plates the im- 
plant, muddies the aqueous, muddles 
intentions, and confounds smooth pro- 
cedure. 

In a moving fluid field, the diluted 
blood does not clot and is continually 
washed away. Loeal rates of flow must 
outmatch the local rate of bleeding. 
Centering the drip directly over the 
area of hemorrhagmg optimizes the 
flow effect there. The individual 
bleeding vessel ends can be seen quite 
clearly as they pump blood into the 
transparent stream passing over 
them; cautery with a direct current 
electrode or the much to be preferred 





Fig 1.—Drioper is mounted on retaining 
ring for placement over objective of 
microscope. Unit is sterilized before use. 


Fig 2.—Dripper is shawn on microscope. 
Arm of dripper should De brought in under 
objective from in frontsor in back (not from 
side, as shown) so that it is out of 
surgeon’s sight between optical paths of 
his viewing system. 
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solidly taped in place. 


bipolar diathermy (wet-field cautery): 
can be applied with appropriate 
microsurgical precision in localization 
and effect, avoiding unnecessary 
damage to surrounding tissues. 
_ 4. Maintenance of an optically 
_ smooth air-tissue interface. Most of the 
refractive effect of the eye occurs at 
e air-corneal interface. Normally, 
is is actually an air-tear film inter- 
_ face with the surface tension effect of 
= the constantly renewed tear film 
providing the “polished” boundary 
_ necessary for minimal scattering. At 
surgery, blinking is suddenly sus- 
_ pended, the tear film rapidly disap- 
pears, and the boundary becomes air- 
= to-epithelium, with a microscopic sort 
= of ground-glass effect. The fluid-field 
technique restores the air-fluid tran- 
sition and with it the crystalline 
_ surface of the “cornea” for optimum 
_ visualization of events within the 
anterior segment. 





The System 


The classic technique was to have the 
-assistant drop some saline onto the cornea 
_ from time to time as needed (when 
reminded), sponging up any excess from 
` the cul-de-sac. Blood was cleared by further 
= sponging, and major offending vessels 
F cauterized with a probe heated by placing 
-itina flame or by passing direct current 
f 





through it. Though adequate, this system is 
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ength of IV 
er rather than a slotted pinch device. 





Balanced salt solution bottle is taped onto microscope above. Single 15-ml bottle is 
_ usually enough, but if procedure is lengthy, it can be replacec easily if it has not been too 


certainly not ootimum. 

Worst was tne first to analyze and sys- 
tematically sove the deficiencies of the 
classic approaca. He mounted a fine metal 
tube in a seft aluminum holder with an 
adhesive on its undersurface. This device 
was stuck onto the patient’s cheek so that 
the dripper was centered over the patient’s 
cornea, and saline or balanced salt dripped 
throughout the operation. Fluid that col- 
lected in the cul-de-sac was aspirated by a 
fine silicone or rubber tube directed into 
the nasal reeess of the lower cul-de-sac by 
means of a similar aluminum holder (with 
the same adhesive undersurface). 

While a gigentic step forward in terms 
of concept, Worst’s system had several 
drawbacks in my hands: the dripper was 
centered over the field and appeared in 
front of this rea constantly. This is no 
problem for the surgeon using a loop, who 
can simply sh ft his own point of view 
when needed, but with the operating 
microscope the surgeon lacks this flexibil- 
ity. The anncyance became obvious in 
reviewing motion pictures of eye surgery 
done with this system. 

Second, the dripper is not easily shifted 
to maximize flow in an area of bleeding. 
Again, this becomes a most useful tech- 
nique when the wet-field cautery is used. 

The aspiration of fluid by suction is 
noisy, requires tubing and connections 
leading from tke operating field across the 
theater to the pump, and is subject to 
mechanieal failures. Automatic regulation 
is impossible and adequate manual regula- 
tion usually net feasible; ideally, suction 
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just keep pace with fluid accumula- 
ceasing when there is no fluid excess 
and increasing again on demand. 

The system presented here evolved in 
answer to these problems. The first 
attempt was merely to stick the Worst 
dripper onto the operating microscope, 
centering the tubing under the objective 
between the two viewing paths, out of 
sight of the surgeon. This worked and the 
device was then bolted onto the rubber ring 
made to be pushed, under sterile condi- 
tions, over the microscope objective. This 
was both effective and secure. At my direc- 
tion, Storz then began to make the current 
model (Fig 1.). 

The drip is adjusted so that it falls in the 
center of the viewing field, moving with 
the microscope into the area of maximum 
interest. It is easily tilted aside when 
desired (Fig 2). 

The rate of drip is controlled by a stan- 
dard pinch valve on the short length of 
intravenous (IV) tubing connecting the 
bottle containing the balanced salt solution 
to the dripper. The best valve for this 
purpose has a roller for fine regulation. 
The bottle of balanced salt solution itself is 
taped upside down onto the microscope 
above. An IV needle is pushed into the base 
of the inverted bottle for air access (Fig 3). 
I vary the rate of drip considerably during 
the procedure: one drip every one to three 
seconds during routine work, a much faster 
flow while using the wet-field cautery, and 
no flow at all while inspecting and thread- 
ing an implant, for example. 

In most patients, very little fluid will 
accumulate in the cul-de-sac if the patient’s 
head is not allowed to tilt toward the eye 
not undergoing operation. Where there is a 
deep-set eye, however, removal of excess 
fluid is essential. I found it easiest and of 
sufficient capacity simply to drain away 
excess fluid temporally with a short piece 
of cellulose sponge placed over the lateral 
canthus. With this lession in mind, it was 
easy to see that larger fluid pools might be 
drawn away by a strip of neurosurgical 
cottonoid sponge laid across the bridge of 
the nose into the lower nasal cul-de-sac. 
The end of the cottonoid has to be trimmed 
to a 2 or 3-mm width to avoid bulk in the 
field, and steps are underway to make a 
sponge that is lint-free. Capillary attrac- 
tion pulls the fluid up out of the cul-de-sac 
to the bridge of the nose, and gravity then 
aids this as the fluid runs down and drips 
off the cottonoid onto the drape over the 
opposite cheek. Since the blood in the fluids 
is unclotted, it is washed away too. 

This system is simple and inexpensive 
enough to make its important advantages 
practical. 
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_ © The Fasanalla-Servat operation for 
“correction c >slepharoptesis in cases 
“where theturciion of the levator muscle is 
good can be sestormed effectively without 
the use of sutures, thus @iminating the 
possible. sorpiication of corneal abrasion 
In the postosemtive period. The author 
has performed: 42 sutureless operations 
‘with satisiackery correctior in 11 cases. 
{Arch Gphieaamol 95:671-674, 1977) 





he purposs of this article is to 
L discuss a modification of the 
Fasanella-Servat operation for bleph- 
aroptosisin which no sutures are used. 
I have perfermed 12 sutareless oper- 
ations siaece rw original communica- 
= dion! The preoperative ptosis mea- 
; surements of tmese patients are sum- 
marized in the Table. 
BACKGROUND 
In 19@1, Fasanella and Servat 
ntroduced asi nplified “levator resec- 
n” for miainal ptosis. In 1969 and 
70, Beard »opularized the opera- 
nand showel that the good results 
chieved wite he procedure resulted 
from a resecion of tarsus and Müller 
“musele rather ~han from resection of 
the levater muscle or its aponeurosis. 



















`- Accepted for aw icatión July 4 1976. 

i- From the Opbithe: mology Servier. Department 
af Surgery, Leternan Army Medical Center, 
Presidio. of Sate Exanciseo. Dr Gauring is now 
with the Tampas Ta) Eye Clinic. 

Reprint requests zo Tampa Eye Clinic, 3000 W 
Buffalo Ave: Tampe, FL 33607 (Br Lauring). 





o a Ophthalme—Vol 95, Aor 1977 


Blepkaroptosis Correction With the : 
‘Sutureless Fasanella-Servat Operation — 


The only serious complication of the 
Fasanella-Servat operation has been 
the oceasional severe postoperative 
keratitis, which is caused by. suture 
material abrading the cornea. Many 
modifications in the original suturing 
technique** have been proposed to 
avoid corneal abrasion and ulceration. 
Changes in suture type, size, and 
manufacturer have not eliminated the 
problem; variations in knotting and 
lacing techniqtes have likewise not 
been entirely effective in preventing 
suture keratitis. Only elimination of 
the suture completely seems to have 
solved the problem. 


REPORT OF A CASE 


A 50-year-old woman with cornea plana 
complained of drooping of the right upper 
eyelid of five years’ duration (Fig 1, A 
through C). She had bilateral blepharop- 
tosis of 3 to 4 mm on the right and 2 to 3 
mm on the left. The levator function was 
right eyelid (RE): 12 mm and left eyelid 
(LE): 16 mm. The visual acuity was correct- 
able to 20/30 in each eye with soft contact 
lenses of approximately + 25.00 diopters, 
which were necessary because of the no- 
ticeable hyperopia associated with cornea 
plana. Findings from examination of the 
extraocular muscles were normal. There 
was a good Bell phenomenon and no jaw 
winking. A Fasanella-Servat operation, 
using a 60 plain catgut suture, was 
performed on the right upper. eyelid. 
During the two weeks following surgery, 
the patient suffered with an epithelial 
keratitis. without superinfection. Figure 1, 
D through F, shows the result one month 
postoperatively. After the elevation of the 


Blepharoptesis Correct 
























right upper eyelid to a near: norm 
tion, the ptotie left upper eyelid wa 
noticeable. A kera: tis on the left side w 
avoided this time by performing t the Fasa- 

nella-Servat operation without sutures. 
Figure 1, G through 7, sho 
week postoperative: result : 


OPERATIVE ` TECHNIQU 





along the superior arad ‘bot 
Two curved hemostats are 
standard manner’. to in apy 
mately 1 mm more carsus than is normall 
included in the Fasane la-Servat operation 
with sutures (Fig 2; B) The hemostats are 
left in place for at eaut 60 seconds. After 
the hemostats are removed, a broad com . 
pressed groove remairs in the tarsal plate 
(Fig 2, C). Straight, saarply pointed sciss 
sors are used to exese he tarsus; the cutis _ 
made in the center-ef the groove. Bleeding, 
is minimal and theeutiedges of tarsus and: _ 
Müller muscle conjanetiva remain adher- 
ent (Fig 2, D). After instillation of an 
antibiotic o:ntment, the eyelid is returned ae 
to its anatomic position and an eye patchis 
applied for 24 hoars; a Frost suture is o 
optional. a 





RESULTS 

Figure 3 shows the preoperative a 
and postaperative nesults in the 12 — 
patients listed in the Table. With the . 
exception of ease 2, all patients had a a 
postoperative elevation of the ptotic _ 
eyelid, although perfect symmetry 
was not achieved. During the postop- 

















chalazion, accompanied by prolonged 
edema of the eyelid. Patient 4 had a 
slight overcorrection. Patient 6 had a 
minimal ptosis (RE) after repeated 
levator tenotomies in each eye for 
Graves disease. A small sutureless 
Fasanella-Servat operation was per- 
formed, which produced acceptable 
results. Patient 8 had a left ptosis 
associated with Graves disease with- 
out prior surgery; results from his 
Tensilon test were negative. Because 
his ptosis interfered with reading 
vision, a minimal resection was also 
performed in this patient, inasmuch 
as his levator function was above 
normal. 

Each patient was questioned care- 
fully regarding ocular discomfort dur- 


ing the postoperative period. Two 
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Preoperative Considerations in Patients Undergoing 
Sutureless Fasanella-Servat Procedure 





Amount of Amount of Levator 
Ptosis, mm* Function, mm 
Case s reae a 
No. Age, yr/Sex Type of Blepharoptosis RE LE RE LE 
6 52/M Acquired following levator reces- 

sion for Graves disease 2-3 1 15 w 

7 4% M Acquired myogenic 3-4 1 13 16 
disease 0 2 19 18 


*RE indicates right eyelid; LE, left eyelid. 


Fig 1.—A through C, Preoperative appearance of a 50-year-old woman with acquired myogenic ptosis. D 
through F, Postoperative appearance after a standard Fasanella-Servat operation on right upper eyelid. G 
through |, Patient's appearance three weeks after sutureless Fasanella-Servat procedure on left upper 


eyelid. 
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Fig 2.—Steps in sutureless Fasanella- 
Servat operation. A, Injection of local 
anesthesia subconijunctivally. B, Two 
curved hemostats are clamped in standard 
manner and are left tightly clamped for 
one minute. C, After removal of hemostats 
a broad, deep grodve remains in tarsus. D, 
Cut edges of tarsus and Müller muscle 
conjunctiva remain adherent after exci- 
sion of tarsus when cut is made in center 
of tarsal croove. 


Fig 3.—Preoperative and postoperative 
photographs of 12 patients in the Table, 
shown in primary position. 
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patients (enses: 4 and 5) had a foreign 
ody § sensation, but objective slit-lamp 
evaluation with fluorescein failed to 
etect any corneal epithelial staining. 
[wo additional patients had persis- 
tent mucoid discharge from the eye 
nd had granulation tissue projecting 
from the wound edge. Their condition 
esponded to simple excision of the 
granulations and light cautery. 

In the majority of patients, maxi- 
mal eyelid élevation was noted within 
three weeks, while-in two patients the 
syelid was elevated adequately on the 
rst : postoperative day. 


_ COMMENT 


IL realized that a suture. was 
superfluous in the Fasanella-Servat_ 
operation after the good results I 
observed in two-patients in whom the 














Fig 4. —Schematic drawing of retractors of upper eyelid, Tissue between dotted 
7 lines represents that which is removed during Fasanella-Servat operation. 


which acts as a natural 
suture. 
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suture was found loose on the eye- 
lashes on the first postoperative 
dressing chanze. 

Figure 4, a, schematically depicts 
the anatomical features of the retrac- 
tors of the upper eyelid. In the Fasa- 
nella-Servat procedure only tarsus, 
conjunctiva. and Müller muscle arè 
resected. The levator aponeurosis in- 
serts distally on the anterior surface 
of the tarsus* and is not included in 
the tissues clamped by the hemostat’s 
jaws. In Fig 4, b, the tissue between 


the dotted lines has been removed. _ 


This potential space is obliterated by 
the strong pull of the levator muscle, 
biologic 


The cut edge of Müller muscle 
conjunctiva and tarsus remain adher- 


ent on completion of the resection 





Fig 2, D aa the levator musele : 


assures that the edges remain in place oe 
during the healing period so that scar 
tissue will firmly unite the tissues. 

Of course, a prerequisite for the 
operation. is a strong levator muscle, 
ie, one with good action (an excursion — 
of greater than 12 mm). In most eases 
of congenital ptosis where the levator 
muscle is dystrophie: and the. action 
subnormal, the results of this opera- 
tion will be disappointing. 

In considering the indications for 
the Fasanella-Servat operation, Fox* 
notes that the decision is not based on 
the amount of ptosis but on the 
amount of levator function. 

To emphasize that the natural 
muscle forces in the upper eyelid are 
working positively, one has to consid- 
er the difficulty in relieving upper 
eyelid retraction caused by Graves 
disease or following ptosis. overcorrec- 
tion. 

A Fasanella-Servat resection is sub- 
ject to some leeway; the surgeon may 
elect to perform a large or small 
tarsectomy, depending on the severity 
of the ptosis and the amount. of 


levator excursion. -ånd that with the 


sutureless operation it is advisable to 
place the hemostats 1 mm higher on 
the tarsal plate than I would normally. 
This is because the excision is made in 
the groove left by the removal of the 
clamps rather than at -the top of the 
hemostats. 
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_ THE COMFORTABLE O 
HydroCurve Thin Lens, 


Most patigats say lens awareness 
disappears a few minutes after insertion. 

The remarkable thinness also allows a 
beter oxygen-carbon dioxide exchange and 
heat transfer through the lens. 

The flexibility associated with the thin lens 
even eliminates the need for the circumferential 


Centration and vision show: 
too, thanks to a better fitting co 
and less interference with light tra 

Thin lenses come ina wider: 
powers. At the same time fewer emo 
parameters are necessary. This res its in 
simpler, faster fitting ue ; 





provement 







































































HYDROCURVE” {helikon A} CONTACT LENS 
| Fabricated from PHP” polymer 
ipoly iż fiýgroryethy! methauryiate; 55% 
Water 45%) 


DESCRIPTION. 

The HydeoCurve® thefilenn A} Contact Lens 
PP* is a hemispherical thell of approxwriataly 
Aon, ‘chard’ digmster. and 0.1 to 3.2 mers. 
thickness, The tens materiat, hefilcon A, is a 
hydtophilic random copalymer of hydroxy- 
thy! methacrylate axi N-viny!-2pysrotigene, 
The polymar is a Idimensional network of 
copolymer chains joined by ethylene glycot 
dimethecrylate crosslinks at adanity of about 
one wowing for every TO monomer units, 
it consists of 56% hetiican A and 45% water 
by weight. when immersed in normal saline. 


ACTIONS 

in its hydrated state a HydeoCurve® thetiioon 
A} Contact Leas PHP“ becomes sok and 
Biable, When placed ac the human cornea 
the hydrated Jems acts at a refracting mefium 
to compensate spherical aremropias The 
material has a refractive index of TAJ. 


INDICATIONS 
HydroCurwe* {hefiteon A? Contact Lenses 
PHP* are indicated tos the correction of 
visual atulty in penors with nondiseased 
Byes who have spherical ametropiss, cetra- 
tive astigmatism.of 1.50 diopters or iess and/ 
Gi corneal astigmatism of 2.00 diopters or 
jets aed aphakia. 


SONTRAINDICA TIONS 

HydeoCurve® (hafiicon Al Contact Lenses 

PHP“ are contraindicated by the presince of 

any of the following conditions: 

t Acute and subacute intiammations of the 
anterior segment of the eye. 

. Ang eye disease which affects the cornea 
or conjunctive. 
insutficienty of lacrimal secretion. 

|. Cornea! hypoesthesia. 
Any systernic dimas which may attect 
the eye or be exaggerated by wearing 
contact lenses. 


Wor 


Madicants and Eye Droes 

‘The. Hydroturve® theficon Al Contact Lens 
PHP* must be stored ONLY in BOILNEOAR® 
of FLEXSOL® : Soinion. No ~ophihalmic 
‘solutions Gr medicants, inctoding conventional 
herd contact lens sulutions..can be uses by 

HydroCurve® thetiinon A) Contact Lens PHP? 
tirari prior to or while The tens Ts in place 
on the eve’ Only the recommended disinfectant 
waking Tron BOURSOAK™ or FLEX- 
*, recommended - citaness SOFT 
MATEY = PREFLEX. the recommended 
lubricating solution, ADAPETTES®, ar NOR- 
MOL? Rinsing Solution may be wed an the 
HydroCurve™ thetiteos At Contact Less PHP”. 














Abtasions and infections 
TE the: lenses become less comfortable wthe 
wears? than wher they were Tirst placed on 
The-weerer’s corneas. This mey indicate the 
presence of a foreige body. The lens shovid 
ba pemoved -nmedistaly and qhe- patient 
examined ff any: ove abrasion. ulonrstion, 
iftitatean or infection is present, a phydician 
‘should be consulted immediately 


Aphakic Patients 
Aphakic patents shavtd not be tities with 
Hydeoturve® ineftieon Al Contact Lenws 
PHP? during the paxteperstive period unti, 
in the opinion ‘of The surgecn, the eye has 
healed completely 


Lens Sanitation 

Patients must adhere to recommended: diiy 
sanitary cere of the HydroCurve® thetican 
AY Cosmet Lenser PHP*. Failure ta totos 
this procedure mey <esuit in development of 
sarioud ocular infections 


Wearing Rastrictigns ; 

The HydroCurve® iRefiicon Al Contact Lens. 
PHP* should be camoved betore sleeping or 
swimming orin the peesinee af noxious and 
irritating vapors. 


Visus Bturring 
When vitual biurting occurs the lens murt be 
removed unti the condition subsides. 


PECA HTI 


Branton" iħetiton Al Contact Lenses 
PHP™ must be soret ONLY in BOILASGAK™ 
ar FLEMSOL® Solstion. if left xposed te 
Bit, ste benger wil dehydrate. 7 a lens de 
hydrates, it shgisid be soaked in BOUL RSCAK © 
or FLEXSOL® Soletion unti it returns to = 
tott, sappie stare, 


Cisaning and Ditintucting 
HydisCurve® theficon A) Contact Lenses 
PHP? must be BOTY cleaned and disnfectec 
daily One procedure Joes nol replace the other: 
CLEANING is necestaty to refiowe muse 
mt Sik om the nt surface, This tan be 
ished Gy uting either SOFT MATE 
or oe PREEL EX one deity basis Excess 
deposits may damage the iens: therefore, z 
thik occurs, evatustian of the jens care proce: 
durei shouid te mace 


OISINFECTING wih Hydr egthermt™ E 
Parem Umt aad BOULSSOAK™ Solution has 
been shown to effectively eliminste Staphyic- 
coccus aureus, Pesudomonas aètuginoss, Car 
dida albicans, and: Herpes simplex, amon 
‘others, from the lens and in the HygroCurve 
Carrying Case with the HydroCusve® Tanster 
Unit (basketi 


HyataCurve® thetdcon Al Contact Lenses 


PHP* mus be chawd daty with: SOF“ 





MATE* pr PREFLEX®. Fresh BOLL NSOAK® 
Soluson mas be oied daily fer storing the 
‘eee, The HydraCurve® Carrying Case must 
De enpusc and reffied with tresh BOTA 
ALË Seution just before disinfecting the 
Senses. 


if a Hydretheem™™ n Patient Unit is aot 
avatebie Sor disitfecting the ienser, the 
ien mon be boded in thei carrying cote 
mapan of water fox 15 minutes, 


ALTERNATE DISINFECTION with FLEX. 
SOL? has Been shown to effectively etiminate 
certain organises, eg. Staphylococcus surus, 


Lenes PET 
day. oF atar weaning with EREFLEXA and 
NOPMOL™. The HydioCurve* Twin Case 
mur be smptied ani refilled with fresh 
FLEXSOL® prior co disinfecting the lenses 
Fress FLEXSOL® must be used daily for 
storing ancadisintercing the tenses. 


‘WARNING. 

GG NOT SIX OR ALTERNATE THE DIS- 
INFECTION ANE STORAGE SYSTEMS. 
FLEXSOL* SHOULD NOY BE USEC WITH 
HEET 


Hygens 

Patients mast wash and rinse hands thoroughly. 
anday wah a tinttres towel before handling 
the arses. 


‘Cosmetics dations. soaps and crear must not 
come m samac with the tenses since eye 
makos may rerai, if haw spray ii used 
while the ienss are being wora, the eyes 


a Be SAE. Ganei NE aha: SO PPR 


wetted. 


Fiuarescain 

Never um tuoreen while the patient i 
meang the lense becaus the tases wilt 
became coscolorec. Whenever fiyorescein is 
uses, 
solution and wait at leant one hour before 
repiecing “he lenses. Too sary replecement 
mar alow the anms te absorb resutust 
Ryeseecese Hreversibly. 


ADVERS? REACTIONS 

Ser-aus corneal damage may result from wear- 
ing a tens.achichs hag been soaked in a conven- 
nosa hed contest lens solution cunteining 
preervatines which should not be used with 
sof hydrephite contact tenses. 


Eye inrtaion may occur within 2 shot time 
after puttng on < hypertonic jens. Removal 
of she tens wili rofseve the irritation 


Vey atey 2 lens may adhere to an oye at a: 


fium the syer with normal safine < 


result of the patient sleeping seth the lens 
oa Of wearing a hypotonc fans. 1E a lensad 
heres for any 1eas08; patient May be instruc: 
fed to apply a few trope of BGILASOAK® 
Solution or AGASETTES® and wit unt 
the lens moves freely before removing it. 


Rainbows or halas around objècts or blurring 
of the vision may occur if the lenses are. 
womi continutausly for top tong a time. Re- 
moval of the lenses and arest period of at 
least one hour generally relieves these symp- 
tams 


Excestive tearing, smusust sye secretions, and 
photophobia are net zurmal: if-them symp 
roms occur, the pation: should be sxamicied. 
ta determine meie caupe. 


DOSAGE AND ADMINISTRATION 

Geaventional. methocs of fyi sontect 
jenses do not apply to MydtoOurve® Ihefitcon 
Al Cantact Lanses PHP*. For a detailed 


description of the fitting techkoique, refer to 












st ies Durabaity 
th: poral use and peviact care, Hydro- 
iw helison Al Contact Lenses PHP 
fave been shown to be durable tor a minr- 
mum of ote year, 


HOW SUPPLIED 

Each lens is supplied serike in a giess vial 
containing. meria normal saline solution. 
‘The glass visi ig marked with the baxe-curwe, 
dioptri power, diameter, thickness and the 
manitacturing lox number of the lens. 


To assure prgper tens care and handling, each 
HydroCurve® pasient must be supplied with a 
complete HydroCuree® Patient Care Ki 


The Hydraturve® Patient Care Kit is a pack- 
age fequited for lens cleaning, disinfecting and 
storing zonssting of the fottewing 


HydroCurve® Transtar Unit 


ane HydroCurve* Faring Guida, additional hash 1004 
copies af which are availsbie from: dott i cried 
Lenses, inc. 8006 Engineer Roat, San Diego, jer * ii 
ri HydenCurve® Carrying Case... Cat. # 1002 
Hydothermi™ i Patient Unit. Cat. # 1003 
There may be a tendency for the patiant to į 
everwear the lenses initially. Therefore, the {SOILnSOAK? Solution Car. #1022 
mportance of adhering te the following ini- 
Hal daily. wearing schedule shouid he stressed: SOFT MATE® Starile Cleanse 
to the patient foptional} or... - . fat. #1008 
PREF LEX® Storie Cleaner 
toptionat} . Car. #1016 
i Maximum Wearing Maximum Wearing | Patient instructions... . Cat. # 1007 
Time Time i 
i 
Alternate Disintection HydroCurve® Patient 
De es {Continous : Cane Kit isa package required tor aiternèta 
ee | method of cleaning, disinfecting and staring 
3 7 lens and consisting of the tatiowing: 
2 3 8 8 i . 
3 4 10 10 | PREFLEX® Sterije Cieane; Cat. #1016 
4 4 uF 12 i 
5 6 32 t | NORMOL® Sirie t Rinsing 
6 & 43 15 |o Solution’. -o Cat #1017 
7 a 14 ali waking | 
| FLEXSOL® Sterile Solution for 
| Storage and Disinfection Cat #1018 
i 
Ti HydroCurve® Twin Case Cat. #1054 
Pavant Instructors. . . Sat. #1007 
Care must be taken on tha initial visit to assure Soft La i 
that the. patient is supplied with a Hydro- 8606 Engineer Road 
Curs” Patient Care Kit and fully understands San Ciego, Catitornia 92114 


all care and Samiing instructions for the 
lenses. As with any contact lens, regular 
recall visits are necessary to assura patient 
hesith and complionse with instructions. 
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MAKE MEDICAL HISTORY... 


With Fundus photos that save you reams of notes. 








The Kowa RC-2 Fundus camera isn't a 
highly trained technician’s device. @pera- 
tion is so simple that ne photographic 
experience is needed to use it, thus, the 
RC-2 is being discovered by mor doctors 
every day as a vital office diagnostic aide, 
rather than a hospital-only device. 


The RC-2’s photos are worth hours of 
note-taking. They make the doctor superb 
records to show ophthalmic progress to 
the patient, publication or student. 


Once the subject and camera ar sêt up, 
what you see is what you get, in just a 
minute with Polaroid* color. 


Moreover, the portability of the camera, 
with 35mm back, makes it ideal to dring 
into the O.R. and to the patient, rather 
than vice-versa. A joy stick stand adds 
clinic convenience, easy fixation and 
smooth movements. 


Last, the Kowa RC-2, the only handtheld 
(Polaroid outfit shown above) and easiest to use Fundus camera, is also 
*Polaroid is a trademark of the Polaroid Corp. of America. the least expensive. 


Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York. NY. 10001 


IN U.S., ADDRESS INQUIRIES TO: 


KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 e (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Ca. 90274 e (213) 377-0708 


HERBERT SCHWIND KEELER INSTRUMENTS LTD. OPTIKER RYSER 
OCofische Geräte 21-27 Marylebone Lane St. Gallen 

De875 Aschaffenburg London, W.1. England Switzerland 
Postfach 74, W. Germany 

LUMEAU & COFFIGNON IMPERIAL OPTICAL COMPANY, LTD. GENERAL OPTICA 
Pāris 8e, France Toronto, Ontario, Canada Barcelona-5, Spain 
VaN HOPPLYNUS, S.A. LAMERIS INSTRUMENTEN N.V. AMPLIMEDICAL SRL 


B uxelles 1, Belgium Utrecht, The Netherlands Milano, Italy 
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A new technique is presented using 
impression. of the conjunctiva with a 
plastic device to study the conjunctival 
esponse in various conjunctival disease 
‘states. When used with a rapid acting 
stain the impression technique proved to 
be accurate, reproducible, and nonde- 
structive when compared to the standard 
Spatula scraping of the conjunctiva using 
Giemsa stain. 

: o ch Ophthalmol 95:678-681, 1977) 


he exfoliative and exudative cyto- 
“Jogie response of the conjunctiva 
has interested investigators for many 
years because of the clues it offers for 
the diagnosis and study of the patho- 
genesis of many types of conjunctival 
disorders. 

Thygeson’ summarized his ten 
years’ experience with conjunctival 
serapings inva variety of conjunctival 
sorders. He found that bacterial 
inflammation, generally, gave a neu- 
trophil response, viral inflammation a 
“mononuclear response, ard allergic 
disorders an eosinophilic response. 
imura and Thygeson® extended this 
work. 

Duszynski* described a method of 
studying the- conjunctival. cytologic 
response using a cotton “swab tech- 
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Conjunctival Impression Cytology 


Richard W. Thatcher, MD; Schrab Darougar, PhD; Barrie E. Jones 


nique, end Norn’ described a pipette 
technique fo% the conjunctival tear 
layer to study its cytologic response to 
disease states. 

Although a:l these methods produce 
reliable resu.ts when properly per- 
formed, each has its disadvantages. 

Scraping o? the conjunctiva may be 
uncomfortabie in spite of the use of 
local anesthesia. The local anesthetics 
themseives may cause artifacts. Co- 
caine is a vasoconstrictor, while tetra- 
caine and preparacaine hydrochloride 
cause vasodilation, Scraping is a 
destructive orocess that cannot be 
quickly repeated, thus reducing its 
usefulmess as a technique in studying 
the daily ceurse of a conjunctival 
disorder or n repeated analysis for 


the effect of medication. Scrapings 
also contain many normal epithelial 
cells that obscure interpretation, espe- 
cially in a search for inflammatory 
cells and microorganisms, 

The- pipette technique is tedious; 
especially to the novice. With the 
swabbing method, many of the cells 
are lost within the swab itself and not 
transferred to the slide for staining 
and examination. : 

None of the available methods offer 
a rapid reliable nondestructive, repro- 
ducible, and nonpainful.- way “of 
studying the conjunctival exudative 
and exfoliative response: 

Impressing the inflamed conjunc- 
tival surface with a suitable, flat 


smooth surface, and examining the 














Fig 1 ~Plastie applanation (impression) cytometer with 8 mm X torr surface, 3 eim 


handle, 5 rar wide x 3. 
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Fig 2.—Neutrophil response ef acute inclusion body conjunctivitis 
using impression technique and rapid acting stain ( x 380). 


Fig 3.—Mononuclear response of adenovrus conjunctivitis using 
impression technique and rapid acting stain ( x 380). 


Table 1.—C3m parison of Impression and Scraping Cytological Findings From Palpebra! Conjurctivitis* 


Adenovirus 


Conjunctivitis 
-A 


Impression 


Total No. of specimens compared 

Total No. of patients 

Average neutrophil: lymphecyte 
ratia per specimen 


Average lymphocyte: neutrophil 
ratic per specimen 





Inclusion 
Conjunctivitis 





Scraping Impression Scraping 





Primary Herpes 


impression 


Vernal 
Conjunctivitis 
Scraping impression Scraping 





*In patients with acute and suDacute adenovirus conjunctivitis, inclusion conjunctivitis, primary herpes conjunctivitis, and vernal conjunctivitis. 


Table 2.—Reproducibilty of Impression Cytology Inpatients With Acute and Subacute Adenovirus and Inciusion Conjunctivitis 


Total lo. cf specimens compared 
Total No. of patients 
Average No. cf neutrophils per 


high power field per specimen 


Average neutrophil: lymphocyte 
ratia per specimens 


Average lymphocyte: neut o@hil 
ratio per specimen 


adhering sample was <hought to 
supply the desired information about 
the conjunctival exfoliative and exu- 
dative reaction in various disease 
states without the drawbacks of other 
techniques. 

A simple plastic device of polysty- 
rene consisting of a handle with an 
impression disc at cme end was 
devised (Fiz T). The disc was placed at 
a 120° emgie to the handle for ease of 
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Adenovirus Conjunctivitis 


Cpt See 
Impression 


impression 


No. 1 No. 2 


obtaining the specimen. The plastic 
was grooved at the angle of the disc 
and handle, so thet after the specimen 
was obtained, the disc could snap off 
for mounting on a glass slide. 

A combination of Wright and Giem- 
sa stains, as described by Reich’ 
produced a very rapid staining of the 
impression specimens and gave con- 
sistently good results. Using this 
rapid stain in the clinic, the elinician 


Inclusion Conjunctivitis 
roo 
Impressior Impression 
No. 1 xe. 2 





could obtain, fiz, stain, mount, and 
begin to observe an impression spec- 
imen in less than two minutes. 


MATERIALS AND METHODS 


Patients with acute-or subacute conjunc- 
tival disorders were examined at the Moor- 
fields Eye Hospital, External Diseases 
Service. A detailed history was recorded of 
each patient, and each received a carefully 
documented examination. An impression 
was taken from either the lower fornix, the 
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‘Table 3.—Follow-up Impression Cy ological Findings From Palpebral Conjunctiva* | 


&verage of ten High-Power Fields 















Epithelial Comments /Type of 














upper tarsus, or the upper fornix conjunc- 
tiva, and at times from all three sites, 
without the use of local anesthetics. This 
was followed by conventional scrapings 
from ‘the same areas after installation of a 
sdlutions-of cocaine and epinephrine for 
local-anesthesia. 

“Impressions were taken with the pa- 
tient’s head-extended or with the patient 
on his: back. The head was turned to allow 
the flow of tears to the lateral canthus to 
void diluting the specimen. The conjunc- 
va of the lower fornix was prolapsed by 
gentle pressure directed. inward and 
upward on the lower.lid. The dry spatula 
as pressed down against the prolapsed 
conjunctiva with light pressure for a half to 
one second and released. This was repeated 
10to 15 times when a small drop of slightly 
opaque fluid, usually 2 to 4mm in diame- 
. ter, would: be seen to adhere tothe flat 
surface of the impression dise..Clear fluid 
in a larger drop meant the specimen was 
diluted with tears and unsuitable for exam- 
ination. The same method was. used. to 




















Interval eaaa 
` Between 
Specimen No.1; No.2, Reducec Ratio Reduced Ratio 
n impression and No. 3, Lymphocytes: Neutrophils: 
Diagnosis No. Wk Neutroohils Lymphocytes. 
- Adenovirus 1 4.1/4 
` conjunctivitis 2 6.7/4 
1 5.0-1 
2 7.4.4 
1 0.4871 
2 4.3/3 
1 26/4 
ze A 2 49/3 E 
~ Inclusion 1 2.0/7 
“conjunctivitis. 2 0.46/14 
: 1 2.0/7 
2 0.45/14 
1 3.177 
2 1.5/1 
1 26/1 
2 1.4/4 
1 1.9/1 
2 15/1 
1 44/14 
5 2 3.9/1 
Primary 1 10.4/1 
“herpes 2 2.0/1 
eonjuncetivitis 3 0.96/14 
: 1 1.3/1 
2 0.23/71 
1 6.271 
2 1.9/1 
3 45/1 
1 6.19/41 
2 0.14171 
1 0.297/1 
2 0.267/1 


à sin patients with acute and subacute adenovirus conjunctivitis, incsusions conjunctivitis, and primary herpes conjunctivitis. 


obtain a specimen from the upper tarsus 
and upper fornix. 

Even without the use of the lecal anes- 
thetics, no discomfort was noticed and 
many patients reported feeling nothing 
when the conjunctiva was impressed with 
the disc. 

The specimens were either air dried or 
dried more rapidly in a gentle stream of 
warm air from a conventional hair dryer. 
They were then fixed in methanol for 30 
seconds while a glass slide was being 
labeled. After removal from the methanol, 
two to three dreps ef the rapid acting stain 
were applied to the surface of the dise; 
after 20 secoads an equal amount. of 
distilled water was applied for another 20 
seconds, drained off, then rinsed for one 
second in the methanol for better differen- 
tiation of the stain. A drop of mounting 
glue was placed on the previcusly labeled 
slide and holdirg the dise specimen side up 


“between the thumb and forefinger the 


handle was snapped off and the disc glued 


onthe slide, specimen side up. It was. 
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Celis Therapy 

2.4 Chioramphenicol drops 

9.3 

3.0 Chloramphenicol drops 
26.4 

6.5 Chloramphenicol drops 
12.3 

19.3 Chloramphenicol drops 
18.1 

14 Tetracycline ointment 
12.9 

3.4 Tetracycline ointment 

49 
28.6 Tetracycline ointment 
16.0 

7.2 Tetracycline ointment 
15.5 
42.4 Chioramphenicol drops 
18.6 

18.4 Chloramphenicol drops 
16.3 

6.1 idoxuridine 

3.2 

16.1 

8.1 idoxuridine 
19.3 

19.4 idoxuridine between 
23.6 first and second week 
21.3 

6.6 idoxuridine 

14.6 

6.1 idoxuridine 

18.3 




















immediately examined with an oil immer- 
sion lens and observed for the cytologic 
response. 

After local anesthesia with a solution of 
cocaine and epinephrine, scrapings were 
taken in the usual manner from the same 
areas of the conjunctiva as the impression 
dises, placed on a glass slide, and labeled. 
These were fixed after air drying in 
methanol for ten minutes, stained in 
freshly prepared Giemsa stain for 60 
minutes, rinsed in methanol and phosphate 
buffer pH 6.8, and dried. They were read 
using an oil immersion lens. 

Microscopic examination of both the 
seraping and impression specimen con- 
sisted of counting ten typical high-power. 
fields for the various cell types, ie, epithe- 
lial cells, neutrophils, lymphocytes, mono- 
cytes, eosinophils, and bacteria. The aver- 
age for the ten fields was computed for 
each specimen; the results are reported in 
the following tables. 

The same person counted both impres- 
sion and scraping specimens, the scrapings 
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usually Sena days after 
Careful 


i specimen ead be recalled: 


RESULTS | 


‘Table 1 shows the resuts of compar- 
ing impression cytologieal findings 
with serapiag cytological findings in 
patients. with acute and subacute 
Adenovirus cenjunctiviés, inclusion 
conjunctivitis, primary ` ħerpes con- 
junctivitis, and vernal eonjunctivitis. 
In both the incpression and the scrap- 
ing specimen, ten typical high-power 
fields werecoanted carefully for the 


o _ different cll types ane an average 


_ computed fer each specimen. Only the 
results of the neutrophils and lympho- 
cytes appesr in Table L The neutro- 
phils and ismphocytes are expressed 
also on a ratic for ease uf interpreta- 
tion (Fig 2 and 3). > 

In Table 2, the results showing the 
reproduct ity of the immoression tech- 
nique appear. A second impression 
was performed immediately after the 

first, at the same site in the same 
patient, fer adenovirus and inclusion 
conjunctivitis respectively. 
_ Table & shows the results of a 
limited nuraber of follax-up impres- 
sions frome the same sits in the same 
patient efter ~he passage of time and 
the admiristration of reatment in 

; ¿patients with adenovirus, inclusion 

_ conjunctivitis, and primary herpes 

<: conjunctivitis respectively. 

The diazgnesis of adenovirus con- 
junctivitis, inclusion <cnjunctivitis, 

primary herpes conjuncivitis, vernal 

conjunctivitis, and staphylococcal 
blepharozerjunctivitis “as made on 





Net 











<x: the typiea! conjunctival mflammatory 
changes, adenopathy when present, 


typical keretitis when pzesent, histor- 
< jeal information, the clinical course of 
"the disorde=, end the response to ther- 
apy. 
COMMEMT AND CONCLUSIONS 
The conjanetival cytoagic response 
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“is valuable to the clinician’ when 


confronted with a case of. acute 
conjunctival inflammation caused by 
adenovirus, Chlamydia agent, allergy, 
or bacteria, in which the conjunctival 
inflammation, keratitis, and symp- 
toms may appear very similar. 
Prompt and definitive therapy is indi- 
cated in these zases. The recom- 
mended treatmert for one may be 
contraindicated for another, eg, the 
steroid therapy needed for vernal may 
need to be avoided in cases of herpes 
virus infection. 

The close similazity of the white cell 
ratios from the comparison of the 
impression and scraping techniques 
indicates that both may be sampling 
the same inflammatory cell popula- 
tion. More epithelial cells would be 
expected from a scraping technique, 
where many normal] cells are collected 
besides the cells that reflect patholog- 
ical changes, and this proved to be 
true. The fear that with the impres- 
sion technique there would be fewer 
specimens with epithelial cell inclu- 
sions in cases of inclusion conjunctivi- 
tis was unfounded. Inclusions were 
found in six of the scrapings and in 
five of the impression specimens; 
three of these five did not have inclu- 
sions in the corresponding scraping. It 
was much easier to locate and count 
ten typical high-power fields in the 
impression samples than in the scrap- 
ing samples, where large amounts of 
normal epithelial cells often obscured 
the counting. 

Follow-up impressions in patients 
with adenovirus and inclusion con- 
junctivitis all show an increase in the 
relative lymphocyte response with the 
passage of time and therapy. This 
change was more marked in those 
inclusion conjunctivitis patients 
treated with tetracycline ointment 
than those treated with chloramphe- 
nicol drops. 

In the primary herpes group, a 
similar increase :n the relative lym- 
phocyte response occurred with time 
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and idoxuridine therapy, exce 
the one patient whe had a toxi 
tion to idoxuridiae between th 
and second week’ of therapy and | 
subsequently shewed an increase in 
the relative neutzochil response.. 

This inereasing lymphocytosis could: 
be a useful tool to document. a 
patient's response te dIneéss, or to. eval 
uate a new therapeatic regimen. 

The initial cytelozie response in the’ 
primary herpes greup. was at. times 
neutrophiic and at times lymphocytic.. 
The ones with the mitial neutrophilic 
response: tended to have a more. 
severely inflamed eonjunctiva, and 
they were examinee. sooner after the. 
onset of symptoms than were those 
with the initial lymphocytosis. — 

In every impression specimen, 
many different types of bacteria cold 
be seen. Gften the Fstyrösporum ovale 
yeast was seer im patients- with 
chronic staphyleceecal blepharocon-. 
junctivitis. In the three cases of acute 
bacterial conjunctivitis, the diagnosis 
was easily made be the preseneé in 
large numbers of the offending 
organism and bẹ the neutrophil 
response. The ability of the imopres- 
sion disc to demonstrate bacteria _ 
easily sheuld make it a valuable tool. 
for the diagnosis of pyogenic corneal 
ulcers. 















































Nonproprietary Names _ 
and Trademarks. of Drugs 


Proparacaine hydrech Sride—Aleaine, Oph- 
thaine, Ophthetia. 
Idoxuridine—Dendrwi,. Herplex, Stoxil. 
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+ è Concurrent instillation of individual 
reparations of a corticosteroid and 
antibiotic: resulted in significantly 
P< -05) lower peak corneal and aque- 
ous humor steroid levels than those 
achieved by the steroid alone. Both the 
interval elapsing between instillation of 
e two drugs and the sequence in which 
they were administered influenced subse- 
quent steroid bioavailability. Cortico- 
teroid levels in the cornea after adminis- 
tration of a combination steroid-antibiotic 
preparation were not significantly differ- 
nt (P< .05) from those detected after 
instillation of the same steroid alone, sug- 
gesting that, for the treatment of corneal 
disorders, use of a combination prepara- 
tion may offer a-method to circumvent 
certain drug interactions. The decrease in 
ocular steroid bioavailability could not be 
directly equated with differences in antiin- 
flammatory. effectiveness, so that the ther- 
“apeutic relevance of the demonstrated 
_ drug interaction is not known. 
(Arch Ophthaimol 95:682-685, 1977) 


the majority of clinical situations, 
an inflammatory process in the 
cornea is treated with more than one 
topically administered, pharmacologi- 
active agent. The concurrent use 
two drugs carries with it the poten- 
"tial for alteration of the effects of one 
_ or both of the agents. Such drug inter- 
action may be beneficial or hazardous. 
However, despite the widespread 
practice of administering multiple 
_ topical agents to the eye “at the same 
time,” little data is available about 
interactions among locally adminis- 
red ophthalmic drugs. This study 
documents the manner in which the 
concomitant instillation of an anti- 
iotic formulation (administered indi- 
dually and as a combination prepa- 
ration) affects corneal penetration 
nd antiinflammatory effectiveness 
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Drug Interaction in the Eye 
Concurrent Corticosteroid-Antibiotic Therapy for Inflammatory Keratitis 
Howard M. Leibowitz, MD, Allan Kupferman, PhD 


of a topically administered cortico- 
steroid. 


MATERIALS AND METHODS 


All studies were performed on New 
Zealand albme rabbits weighing between 
1.5 and 2.0 kg. The following two types of 
measurements were made: {1) the level 
attainec by the corticosteroid in the cornea 
and aqueous humor was determined, and 
(2) the abiity of the steroid to suppress 
invasion of the cornea by inflammatory 
cells was measured. 

The techniques used to determine the 
amount of corticosteroid entering the 
cornea and aqaeous humor following topi- 
cal application of a radioactive-labeled 
preparation have been described in detail 
previously.: The animals in the present 
study were not anesthetized. Briefly, a 
standard drep {0.05 ml) of the preparation 
under study was placed on the center of the 
cornea, and the lids were blinked manually 
three times. Fifteen minutes later, an 
aqueous hursor sample (0.15 te 0.25 ml) was 
obtained by paracentesis, and a penetrat- 
ing corneal button (8.0 mm) was removed 
by trepkinañon. The radioactivity in both 
cornea and ayueous humor was determined 
in a secintiiation spectrometer, and cor- 
rected counts per minute were then 
converted to and expressed as micrograms 
of corticasteroid per gram of corneal tissue 
or per malli:iter of aqueous humor. 

The felloxing drug formulations were 
studied: {1) Ar ophthalmic suspension of 
tritiated 0.1% cexamethasone aleohol, spe- 
cific activity 22.96 „Ci/mg; (2) An ophthal- 
mic suspension containing tritiated 0.1% 
dexamethasene alcohol, neomycin sulfate 
equivaleat to neomycin 3.5 mg/ml, and 
polymyxin Bisulfate 6,000 units/ml, speeif- 
ic activity 23:45 »Ci/mg; (3) An ophthalmic 
solution coataining neomycin sulfate 
equivaleat to neomycin 3.5 mg/ml and 
polymyxin B'sulfate 6,000 units/ml; (4) An 
ophthalmic solution containing tritiated 
1.0% prednisolone sodium phosphate, spe- 
cific activity 27.385 p»Ci/mg; and (5) An 
ophthalmic solution containing tritiated 
1.0% predniselone sodium phosphate, neo- 
mycin sulfate equivalent to neomyein-3.5 
mg/ml, and polymyxin. B sulfate 6,000 


“units/ml. specific aetivity 37.35 pCi/mg. 


‘All drags were delivered in the same 
(hydrexypropy! methylcellulose 









































0.5%). Data was obtained for (a) dexameth- 
agone alcohol administered alone, {b} dexa- 
methasone alcohol administered as part of 
a preparation combined with the antibiot- 
ics, (c} dexamethasone alcohol and the anti- 
biotics administered as separate prepara- 
tions, (d) prednisolone sodium phosphate 
administered alene, (e) prednisolone sodi- 
um phosphate administered as part of a 
preparation combined with the antibiot- 
ies, and (f) prednisolone sodium phosphate 
and the antibiotics administered as sepa- 
rate preparations. In those studies in which 
the corticosteroid and the antibiotics were 
administered concurrently as separate 
preparations, two series of experiments 
were conducted. Initially, the steroid was 
administered first and the antibiotic solu- 
tion administered 30, 60, and 120 seconds 
later. Then the reverse sequence was stud- 
ied; the antibiotic solution was adminis- 
tered first followed by the steroid, 30, 60, 
and 120 seconds later. 

The methodology used to measure the 
anti-inflammatory effectiveness in the 
cornea of a topically administered cortico- 
steroid also has been described else- 
where." In brief, rabbits received three 
intravenous inoculations of 0.05 »Ci/kg of 
body weight of tritiated thymidine (6.7 
uCi/mmole) at 24-hour intervals. Coinci- 
dent with the third thymidine injection, 
clove oil was injected directly into the 
corneal stroma to induce an inflammatory 
process. Twenty-four hours later, therapy 
was initiated. The regimen consisted of a 
standard drop (0.05 ml) of drug every hour 
for a total of six doses, and then, after a 
lapse of 18 hours, one drop was adminis-- 
tered hourly for an additional total of 
seven doses. The ability of that quantity of 
steroid reaching the cornea to inhibit its 
infiltration by polymorphonuclear leuko- 
cytes was evaluated for the same treat- 
ment groups and drug sequences as 
described above. 


RESULTS 


Controlled studies demonstrated 
that in each of the experimental situa- 
tions: under investigation, peak corti- 
costeroid concentration in the cornea 


occurred 15. minutes after the drug 


was applied topically. Therefore, the 
quantity of measurable steroid in the 
cornea and aqueous humor was deter- 
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- mined at ths interval. The results are 
presented in Tabie 1. The highest 
<> corneal steroid concentration was de- 
aS tected following adminisiration of the 
SS steroid aione, doth in the case of the 
= steroid sasp=nsion (dexamethasone al- 
cohol) ard tke stercid solation (predni- 
solone sodiem phesphate). Adminis- 
tration ef tae stervid-antibiotic com- 
bination preparation resulted in a 
-lower corneal steroid level, but the 
difference f-om that produced by the 
steroid aloae was not- statistically 
‘significant (F <.95) in either in- 
stance, 
_-Coneurrert instillation of the 
steroid. and ‘he antibiotic as individual 
preparations resulted in significantly 
“slower peak cornedl steroid levels in 
certain. instances. If the steroid for- 
“mulation” was a suspension (dexa- 
-methasone alcohol} and was instilled 
first, the peak level attained in the 
cornea {in cemparison to that obtained 
both by the steroid alone and by the 
steroid-entibictic combination) was 
reduced significantly (F < .05) when 
“the interval between instillation of 
the two medications was either 60 or 
120 seconds (but not 3C seconds). In 
< contrast if the steroid -preparation 
as a solution (prednisolone sodium 
10sphae), the opposite response pat- 
ern was observed. That s, the corneal 
roid devel was: significantly less 
¿(P < 05: than that produced either by 
the steroid alone or by the steroid- 
antibiotic eémbingtion when the in- 
terval between instillation of the two 
medications was 3# or 66 seconds (but 
not 120 secends). 
Reversal «f the order cf administra- 
tion of the zwo medications (ie, anti- 
biotic first followed by the cortico- 
- steroid) eliminated this pharmacologic 
effect ir the case of the suspension 
(dexamethasone alcohol} Regardless 
of the mterval between administra- 
tion of the two drugs, the corneal 
‘steroid level did not @iffer signifi- 
cantly. (P< .) from that produced 
by either “he steroid alone or the 
combinatior formailatien. However, 
reversal of the sequence of adminis- 
tration cid rot alter the eutcome when 
the stepid -was a:solution (predniso- 
lone sodiure phosphate). At all three 
intervals studied, the cerneal steroid 
| devel was siznificantly lower (P < .05) 
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than that measured after instillation 
of either the steroid alone or the 
combination formulation. 

The findings relating to steroid 
bioavailability in the aqueous humor 
differed somewhat from those in the 
cornea. In the case of dexamethasone 
alcohol, there was no difference 
between the drug level produced by 
the steroid alone and by the steroid- 
antibiotic combination. Similarly, the 
aqueous humor steroid levels obtained 
after administration of the twe drugs 
individually were not significantly 
different regardless of the sequence 
of or interval between instillation of 
the two medications. On the other 
hand, statistically significant 
(P < .05) differences were docu- 
mented in the case of prednisolone 
sodium phosphate. The aqueous humor 
steroid level produced by the steroid- 
antibiotic combination preparation 
was significantly less (P < .05) than 
that produced by the steroid alone. 
Moreover, instillation of the steroid 
followed by the antibiotic resulted in 
significantly lower (P < .05) aqueous 
humor steroid levels than that pro- 
duced by the steroid alone at all three 
intervals studied and significantly 
lower levels than the steroid-anti- 
biotic combination at the 30-second 
interval. Reversal of the sequence of 
administration (antibiotic first fol- 
lowed by the steroid) resulted in 
aqueous humor steroid leve's that 
were significantly less (P < .05) than 
that produced beth by the steroid 
alone and by the steroid-antibiotic 
combination at each of the three inter- 
vals studied. 

Each protocol in which the cortico- 
steroid was administered resulted in a 
significant (P< .05) inhibition of 
inflammatory cells invading the cor- 
nea in comparison to simultaneously 
run controls. Surprisingly, the combi- 
nation formulation demonstrated a 
significantly greater (P < .05) mean 
reduction in the numbers of polymor- 
phonuclear leukocytes invading the 
cornea than the steroid alone, both in 
the case of the steroid suspension 
(dexamethasone alcohol) and in the 
case of the steroid solution (predniso- 
lone sodium phosphate). However, the 
antibiotie preparation (neomycin- 
polymyxin B), when administered 
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alone, alse demorstrated a sig 
(P <.05) anti-inflammatory 
Thus, the apparent superiority of 
steroid-antibiotic combination form’ 
lation may simply represent an addi- 
tive effect of the component drugs. 

Data derived from all experiments 
measuring therepeatic effectiveness. 
in which the aatibiotie (neomyein- 
polymyxin Bi was instilled with the 
steroid suspension (dexamethasone al- 
cohol), either as saparate formulations — 
or in a combination formulation, were 
characterized by = substantial in-— 
crease in the variability of individual 
responses. in comparison to that. 
encountered. wita the steroid a one 
Thus, despite highly suggestive data, © 
when the stercid ‘suspension: was . 
administered initiat y and followed by. 
the antibiotic, this increased variabili- 
ty prevented docamentation of statis- 
tical significance in therapeutic effi- 
cacy among the various protocols. In 
contrast, when the. steroid-solution 
was administered with the antibiotic. 
preparation, either individually. or in. 
combination, the increased variability 
among the individual responses was 
largely eliminated and a definite drug 
interaction could be demonstrated. ät- 
the therapeutic level. Administration 
of the steroid selution (prednisolone 
sodium phosphaze) followed by the 
antibiotic 30 seccnds later, produced a 
result essentially identical to the 
steroid alone. If, nowever, the interval 
between administration of thé two: 
drugs was increased to 120 seconds, a __ 
significant (P <08) increase in anti 
inflammatory efet was observed, 
producing a result essentially iden- _ 
tical to that observed after adminis- 
tration of the consbination prépara- _ 
tion. A 60-secondirterval between the- 
two drugs resulted in an intermediate — 
anti-inflammatory effect. These re- _ 
sults have been eol/ated in Table 2. 


COMMENT 


Among systemically administered _ 
medications, it is well documented _ 
that concurrent administration of — 
more than one creg may result ina 
pharmacologic irteraction that causes _ 
a major alterator-in drug effect.’ 
Nonetheless, this : problem has ri 
ceived little attention in the case of 
topical ophthalmic medications.: Spe- 






















Cornea,.:g/gm + SE 


Dexamethasone Prednisoione, 
Alcohol, Sodium Phosphate 
© Treatment Protocol 0.1% Suspension. 1.8% Solution 













Table 1.—Cencentratior of Corticosteroid in Cornea and Aqueous Humor 
Following Topical Appticaticn ef Steroid and Antibiotic Formulations® 




















-Aqueous Humor g/ml + SE 













Dexamethasone -Prednisoione 
Alcohel, Sodium Phosphate 
0.1% Suspension 1.0% Solution 





0.09 (+£0.01) 0.38 (+ 0.05)t 


















-Steroid alone 2.39 (£0.48) 8.96 (+ 1.98) 
-Steroid-antidiotic 

combination 1.98 {+0.16} 7.99 (+ 1.62) 
‘Steroid followed by anti- 

biotic (30 sec interval) 1.66 (+0.17) 3.89 (4£0.53)1¢ 


Steroid followed by anti- 
-biotic (60 sec interval) 
Steroid followed by anti- 

... - biotic (120 sec interval) 


0.77 (+0.05)tt 5.09 (+0.77)1 





1.09 (£0.17)1t 6.85 (+0.91) 






























Antibiotic followed by 


steroid (30 sec interval) 4.77 (£0.27) 3.48 (+0.69)t¢ 
Antibiotic followed by 
steroid (60 sec interval) 2.08 (+ 0.43) 4.04 (+0.51)it 


Antibiotic-followed by 
steroid (120.sec interval) 





1.75 (20.19) 4.99 (+0.76)1T 










animats}. 
+ {Signities that the value is significantly different (P < .05) from the steroid alone. 
- {Signifies that the value is significantly different (P < 05) from the steroid-antibiotic combination. 


-Table 2.—Mean Decrease in Corneal inflammatory Activity* 








Dexamethasone: Prednisoione 































Alcohol. Sodium Phosphate, 
Treatment Protocol 0.1% Suspersior 1.0% Solution 
Steroid alone 39.9 (+£2.63 24.8 (+1.9)t 
Steroid-antibiotic combination 50.6 (+ 6.98 41.7 {+47} 


Antibiotic alone 
Steroid followed by antibiotic 


11.2 (43.4975 11.2 (43.4}4T 













~ (30sec interval). 49.8 (27.08 20.9 (+2.4)f 
Steroid followed by antibiotic 
460’ see interval) 38.6 (45.13 29.1 (+2.9) 
_ Steroid. followed by antibiotic 
(120 sec interval) 46.7 (+7.95 38.8 (= 3.4)t 








- Antibiotic followed by steroid 






















` 430 sec: interval) 441.4 (£4.2 20.0 (+3.0)}} 
Antibiotic followed by steroid 

(60.sec interval) 48.6 (+45.1: 21.4 (+1.9)}} 
Antibiotic followed by steroid 

(120 sec interval) 45.2 (44.4; 29.4 (+2.6) 





Corneal epithelium intact. Table entries are the arithmetic mean + standard error of deta derived 
from the study of 12 eyes (six animals). Values are expressed as percent difference from the mean of 
12 -untreated control eyes (six animals). : 

tSignifies that the value is significantly different (P < .05) from the steroid alone. 

-}Signifies that the value is significantly different (P < .05} from the steroid-antibiotic combina- 
tion. 





cifically, we: could find no data that 
documented the manner in which the 

concomitant instillation of an anti- 
biotic affected the bioavailability or 
therapeutic effectiveness of a topi- 
cally applied corticosteroid in the 
anterior segment of the eye. Investi- 
gation of the problem by direct 
_ measurement of drug levels in the 
cornea and aqueous humor showed 
that concurrent antibiotic administra- 
tion may affect corticosteroid pene- 

tration into and through the cornea. 

Both the interval elapsing between 


instillation of the two drugs and the 
sequence in which the two drugs are 
administered seem to be important 
factors in influencing the pharmaco- 
logic interaction and subsequent 
steroid bioavailability in the cornea. 
In the case of 0.1% dexamethasone 
alcohol, a signifieant (P < .05) reduc- 
tion in the corneal steroid level was 
obtained when the labeled steroid was 
instilled prior to the antibiotic and the 
interval between instillation of the 
two. medications was 60 or 120 
seconds. However, if the interval 
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< c: Corneal epithelium intact, uninflamed eye. Table entries are the arithmetic mean + the standard error of data derived from the study of 6 eyes (3 









0.10 (£0.01) 0.19 (+0.03)} 
0.07 (+0.01) 0.09 (+0.01)#t 
0.06 (+0.01) 0.11 (+0.02)7 
0.08 (+ 0.01) 0.18 (+0.02)+ 
0.09 (+ 0.02) 0.08 (+0.02)+t 
0.09 (+0.01) 0.09 (+0.02)+t 
0.01 (+ 0,02) 0.09 (+0.02)#4t 





between instillation of the two drugs 
was shortened to 30 seconds, the 
reduction in cerneal steroid level (in 
comparison to that achieved by ad- 
ministration of the steroid only) was 
no longer apparent. Similarly, if one 
simply reversed the sequence of drug 
administration and instilled the anti- 
biotic preparation first, no significant 
effect on corneal steroid. level.could be 
demonstrated, regardless of the in 
val between administration.of the 
drugs. 

The pattern of pharmacologic inter- 
action was different if the labeled 
steroid used was 1,0% prednisolone 
sodium phosphate rather than 0.1% 
dexamethasone alcohol. In this in- 
stance, if the corticosteroid was 
administered first and the interval 
between instillation of the two drugs 
was either 30 or 60 seconds, a signifi- 
cant (P< .05) reduction in corneal 
steroid level (in comparison to that 
produced by the steroid administered 
alone) was noted. An increase in the 
interval to 120-seconds eliminated the 
effect. However, in direct contrast to 
the results obtained with dexametha- 
sone alcohol, reversal of the sequence 
of drug administration (antibiotic 
first) resulted im a reduction in. the 
corneal steroid level at all three of the 
intervals (30, 60, and 120 seconds) 
studied, 

Measurement of aqueous humor 
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“greater aqueous soluk 





drug levels {following interaction of 
each of the tavc corticosteroids studied 
with the neomycin-polymyxin B for- 
mulation) eemonstrated the differ- 
ence between the two steroids even 
‘more profoencly. In the ease of 0.1% 
dexamethasone alcohol, there was no 
significant difference (P< .05) in the 
aqueous hemor -corticosteroid level 
from that. feund when tke steroid was 
administered alone. This was true 
regardless of the interval between 
‘administration of the steroid and the 
antibiotic or the sequence in which the 
two drugs were applied... ast the oppo- 
site effect was observed with 1.0% 
rednisclone sodium phssvhate. Here 
he quantity of corticosteroid in the 
< aqueous hemor was significantly re- 


< dueed (P < .05) in comparison to the 


“levels produced by adreiristration of 
the steroid only. The effect was noted 
in all of the protocols stadied and was 
not modified by the interval between 
or sequence cf drug inscillation. 

It is:tempting to atribute these 

-differences in pharmacslegic interac- 
tion to the fact that one szeroid (dexa- 
methasone alcohol) isa suspension 
while.the other steroid (prednisolone 

- sodium pkosphate) is a sclution. How- 

ever, it % equally likely that the 
varying results may bea reflection of 
a differen: type of spee ‘fic interaction 
between each of the two cortico- 
steroids with the neomze'n-polymyxin 
B formulation. Cleary, there is a 
greater degree of interaction between 
the predaisolone sodam phosphate 
and the secmycin-pol7myxin B for- 
mulations. However, tae data do not 
tell. us whether this result of its 

y or whether 
Ht oceurs because, chemically, predni- 

_-solone scdium phospkate reacts dif- 

- ferently “rom dexamectasone alcohol 











with the antibiotic peparation. The 
Clack of an obvious pattern in the 
<- findings argues stronely against the 


interpretation that t-s reduction in 
corneal and aqueous. tumor steroid 
levels is due to a process whereby one 
drug’ siraphy washes out the other. 
Apparerely, a more emplex mecha- 
nism is involved, but the present ex- 
perimen‘al findings alow us only to 
speculate about what tat mechanism 
might be. 

These differences <m_ steroid bio- 
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availability cannot be equated with 
differences in anti-inflammatcry ef- 
fectiveness. In none of the protocols 
studied could we demonstrate a 
significant (P < .05) reduction in 
anti-inflammatory effect in the cor- 
nea when the steroid and antibiotics 
were instilled concomitantly as sepa- 
rate preparations in comparison to 
administration of the steroid alone. 
This may simply reflect the fact that 
the experimental model used to mea- 
sure bioavailability is more sensitive 
than the model that measures anti- 
inflammatory effectiveness. How- 
ever, it is not at all certain that this is 
the case and the therapeutic relevence 
of the drug interactions we have 
demonstrated is not known. 

In any event, the ophthalmologist 
has the option of prescribing the two 
drugs (a corticosteroid and an anti- 
biotic) individually or in a combina- 
tion formulation that contains both 
drugs in a single preparation. Combi- 
nation drugs, that is, formulations 
containing more than one pharmaco- 
logically active agent, have come 
under attack, largely because they do 
not permit the dosage of each agent in 
the preparation to be specifically 
regulated as the clinical situation 
dictates. However, topical therapy of 
the eye represents a somewhat unique 
situation, since the volume of medica- 
tion that can be instilled into the 
conjunctival cul de sac and the medica- 
tion’s contact time with the globe both 
are limited. The human cul de sac has 
a volumetric capacity ranging be- 
tween 10 and 30 pl.** Therefore, it can 
retain only a small portion of the usual 
25 to 100 yl dose of each topically 
administered drug. Thus, on a purely 
mechanical basis, combinaticn formu- 
lations may have an advantage in 
ophthalmic therapy. 

Corticosteroid levels in the cornea 
after administration of a steroid-anti- 
biotic combination preparation were 
not significantly different (P < .05) 
from those found after instillation of 
the steroid alone. This suggests that 
for treatment of corneal diserders, use 
of a combination preparation may 
offer a method to circumvent certain 
interactions that oceur when the 
drugs are administered individually. 
In the case of dexamethasone alcohol, 
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there also was nosignificant (P 
difference between the aqueous 
mor steroid level obtained after ins 
lation of the two drags in a combina 
individually. 
However, when prednisolone sodium 
phosphate ies studied, there was a- 
significant (P < -05y reduction in the 
aqueous Bomer semid level produced 
by the combination formulation: in 
comparisen to taat producedby the 
steroid alone. In view of the negativ 
results in the cermea, these aqueous’ 
humor findings are confusing. It is 
not clear whether they represent: a 
physical or chersieal interaction, an¢ 
insufficient data are- available to 
permit 4 mearingful analysis and 
interpretation. ; 
Neither of the two combination 
preparations stediad demonstrated a 
reduction in therapeutic effectiveness 
in comparison te the comparable 
steroid alone. Rather, in both in 
stances, the combimation preparation 
was more effective. However, in ow 
experimental model, the antibiotics 
(neomycin-polymizin B) produced 
small bet signeficant (P< .05) anti 
inflammatory 2ffect. The increased 
therapeutic effectiveness of the còm- 
bination preperation, compared” ‘te 
that of the steroid alone, appeared to 
be attributable te the additive effee 
of its camponents. à 
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Quantitative Analysis of the Callender 


Classification of Uveal Melanoma Cells 


John W. Gamel, MD, Maj lan W. McLean, MC, USA 


-$ Six experienced ophthalmic pathol- 
ogists independently classified 90 uveal 
melanoma cells according to the Callen- 
der classification. They frequently dis- 
agreed. among themselves, but at least 
four of the six agreed on the classification 
-of-77 cells. in an effort to delineate those 
cytologic features that are most useful in 
the application of Callender classifica- 
ion, 12 factors were evaluated for each of 
these cells. Multivariate analysis (MVA) 
"proved that six factors (chromatin clump- 
ing, minimum nuclear diameter, nucleolar 
“diameter, chromatin. margination, maxi- 
“mum nuclear diameter, and abundant 
_cytoplasm) were useful for determining 
-the cell type selected by the majority of 
_pathologists, although some cells could 
‘not be sharply classified. It was con- 
cluded that uveal melanoma cells occupy 
“a continuous cytologic spectrum, from 
“benign-appearing spindle A cells to very 
_malignant-appearing epithelioid cells. 
(Arch Ophthalmol 95:686-691, 1977) 


Dror first presented his clas- 
sification of uveal melanomas 
according to cell type in 1931? Many 
workers have subsequently confirmed 
the usefulness of this classification for 
predicting death after enucleation for 


melanoma of zhe choroid and ciliary 
body.2* Recently, statistical analysis 
of the prognestic factors of small 
tumors proved cell type distinctly 
superior to the other factors, including 
size, mitotic activity, pigmentation, 
and scleral extension.** 

Callender’s <lassification is based 
on subjective criteria, however, and 
significant variation occurs among 
different osservers of the same 
tumor. Wher McLean and Zimmer- 
man’ reviewed 212 melanomas acces- 
sioned at the Armed Forces Institute 
of Pathology (AFIP) prior to 1955, 
they reclassiae] 12% of the tumors. 
Char et a” fcund that two ocular 
pathologists affliated with the same 
university classified melanomas dif- 
ferently 17% of the time. The varia- 
tion is prebably greater among 
pathologists from different institu- 
tions: Zimmerman and McLean disa- 
greed with 45% of the cell type deter- 
minations mzede by ocular pathologists 
ata major university medical center 
(personal communication, January 
1976). The international variation is 
even more sirking. When experi- 
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enced ophthalmic pathologists. from 
nine different countries classified 50 
intraocular melanomas for the World 
Health Organization, at least three 
pathologists disagreed with the ma- 
jority in 60% of the cases (personal 
communication, Lorenz E. Zimmer- 
man, July 1976). 

This difficulty in reproducing cell 
type has many causes. First, Callender 
did not specify the percentage of the 
various types of cells required for each 
subtype in his classification. Thus, 
legitimate controversy has arisen over 
the maximum percentage of spindle B 
cells a spindle A tumor may contain, 
or the maximum percentage of epithe- 
lioid cells a spindle B tumor may 
contain. At the AFIP, a tumor is 
classified as spindle A if it is esti- 
mated to contain no more than 5% 
spindle B cells. On the other hand, 
most of the current staff at the AFIP 
will diagnose as mixed cell type a 
tumor that contains as few as one 
large, unequivocal epithelioid cell in 
approximately five x400 fields. The 
application of these guidelines re- 
mains ‘a subjective process; since 
counting a sufficient number of ‘cells 
is inordinately time-consuming, the 
proportion of each type of cell in a 
tumor must be estimated. 

Another cause for the disagreement 
among pathologists is “drift,” or 
frank change in .the morphologic 
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o assumption that there 





criteria for eah type of cel. This drift 
is due in part to the-curreat emphasis 
on nuclear @aracteristics, which are 
distinct in modern parafin sections. 
` Nuclear details were more difficult to 
discern in te celloidin sections of 
Callenders time, and tkis probably 
- explains Lis reliance on #ell shape to 
distinguish spindle from epithelioid 
cells. Also, Callender placed fascicular 
tumors im a separate category, while 
pathologists at the AFIP row classify 
these tumors by the cell type of the 
component cells (usually: spindle B). 
This, distinction was eliminated be- 
: cause it “bes been shown that the 
fascicular pattern does not affect 
_ prognosis.” 
. Perhaps zhe most basic problem 
+ with Calerder’s classifeation is his 
are three 
distinct..trves of melanoma cells: 
spindle A,-spindle B, ard epithelioid. 
We at the =FIP now feel that there is 
a-continaogs spectrum, and that many 
melanomawells have characteristics of 
two differeat cell types. Such cells are 
particular difficult te elassify be- 
cause nm). ane has estaplished which 
characteriscics are most important for 
_elassificaticn. 

In the apsence of sech guidelines, 
observers “requently vary in the cell 
type they assign to a given cell. In this 
study, we assessed the frequency of 
such. variation among experienced 
ophthalmie pathologists. Also, we ana- 
lyzed the evtologie featares of the cells 

‘assigned oy these pathalogists to each 
cell type ta determine which cytologic 
criteria were most useful for classifi- 
cation of mdividual cels. These crite- 
ria should provide a useful first step 

“toward consistent classification of 

-veal melanomas. l 











MATERIALS AND METHODS 
-Sligas of Melanema Cells 


Eighieew color x900 ghotomicrographs 
of 17 melzzomas of the choroid and ciliary 
body: wem prepared ag 8.25 x 10.16-cm 
lantern sides. Five cells.on each lantern 
slide wers designated by arrows and 
numbers. These cells were selected to 
minimizemrtifacts and te represent the full 
spectrum: of spindle ang epithelioid cells. 
Less thar one half of the cells were felt to 
be dassic<r clear-cut exemples of their cell 
type. - 
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Examiners 


The lantern slides were projected for six 
ophthalmie pathologists. Four of these 
were full-time staff members, and the 
remainder were senier fellows in ophthal- 
mic pathology. The examiners had been at 
the AFIP an average of eight years. All 
were experienced, and four were board 
certified in anatomie pathology. They elas- 
sified each designated cell by type without 
conferring among themselves. 


Determination of Cell Type 


Only cells whose cell type was agreed on 
by four or more observers were selected for 
further study, and this majority opinion 
was designated the “majority cell type.” 
The decisions of each examiner were 
compared to majority cell type, and for the 
purpose of analysis, disagreements were 
defined as “misclassifications” by that 
examiner. 


Cytologic Factors 


To assess the criteria used by these 
pathologists in selecting cell type, 12 cyto- 
logic factors were determined for each cell. 
These factors and their abbreviations are 
shown in Table 1. All determinations were 
made from x900 celor or black-and-white 
photographs. Maximum nuclear diameter 
(MaxDam) and minimum nuclear diameter 
(MinDam) represented the long and short 
axes of the nuclei measured with a microm- 
eter. Nucleolar diameter (NucDam) repre- 
sented the long axis of the largest nucleo- 
lus, measured with a dissecting microscope; 
an ocular grid was used and the grid was 
calibrated with a micrometer in the plane 
of focus of the photograph. Minimum 
distance (MinDis) was the distance be- 
tween the nuclear border of the designated 
cell and the nuclear border of the nearest 
cell, which was measured with a microm- 
eter. All measurements were corrected for 
magnification and represented actual size 
on the microscopic slide. Eosinopkilia of the 
nucleolus (EoNucl), chromatin line 
(ChrLin), eosinophilia of the eytoplasm 
(EoCyto), abundant cytoplasm (AbnCyt), 
and distinet cell border (CelErd), were 
subjectively determined to be absent (0) or 
present (1). A nuclear line was designated a 
ehromatin line (ChrLin) only if it ran the 
full length of the nucleus. A distinct cell 
border (CelBrd) was indicated by extracel- 
lular space between the cell and adjacent 
cells. Chromatin clamping (ChrClm) was 
rated from minimal to maximal (1 to 3). 
Chromatin margination (ChrMrg) was 
rated 1 if it involved up to 25% of the 
nuclear membrane, 2 if up to 50%, 8 if up to 
75%, and 4 if up to 100%. 
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Multivariate Analysis” 


These cyte ogic factors were subjecte 
multivariate analysis (MVA), a comple 
statistical analysis made feasible by com- 
puter technology. McLean et al’ used MVA- 
to determing the ability of various tumor. 
factors (such as sige and cell type) to =. 
predict oute@me follawmg enucleation: for 
malignant melanoma Watal or nonfatal)...” 
The current study used MVA to determine = 
the ability ef the 12<ytologic factors (such 
as NueDam and Cir€im) to predict: the = 
majority ceil type ef the cells examined 
(spindle A, spindle B, er epithelioid). 

This analysis was -performed inthe 
following four steps: 4) Within each cell 
type, means and standard deviations. were = 
computed for the E qtologic factors; (2) x 
the combination of factors that best 
predicted maiority cll types was se o) 
lected"; (34 the correlation of each factor” 
with majority cell type was-determined by 
using a linear discrinainant function’; (4) 
the discriminant function also computed . 
three P values foreach cell. These values 
represented the probability that the cell. 
belonged to each of the three cell types. All 
cells were assigned tozhe cell type with the 
highest probability. Performance of the: 
discriminant function. was evaluated. by 
comparing this computer-determined eel- 
type with majority cell type. _ 

Cells whose classification was agreed on 
by all examiners aad Sy MVA were singled < 
out as classic exampaes of their cell type.. 
Also, cells with F vaiues close to 500 for- 
each of two cell types were selected to 
illustrate. the bomle#line cases that were 
most difficult to cassify. : 


RESJLTS 


Four er more examiners agreed on = 
the cell-type of 77 of the 90 cells; of 
these TT, 17 were spindle A, 37 spindle 
B, and 23 epithelieid. 

When the opinions of each exam- 
iner were compared with the majority 
opinion, the rate of disagreement 
ranged: from 8% to 30%, with an 
average of 17%. These findings are 
given in terms of numbers in Table 2. 
Within. each cell type, the rates. of 
disagreement varied even. more wide- 
ly: individual examiners: misclassified’ 
from 0% to 24% cf the spindle A cels, 
from 0% to 51% of the spindle B cells, = 
and frem 4% to E5% of the epithelioid. ° 
cells. Certain. examiners exhibited 
distinct bias as compared with. the. 
majority. Twe (d'and e) classified as: 
spindle B many cells that the majority 
considered epithelioid, while one (¢) 











































































classified as. epithelioid many celis 
that the majority considered spindle 
xB. Another examiner (a) was inconsis- 
_ tent, misclassifying many cells in both 
< directions. 

-o The first column of Table 3- shows 
othe ‘six cytologic factors that. were 
-most useful for predicting majority 
cell’ type when ail three cytologie 


ly. The addition of any of the 
remaining six factors did not produce 
‘a statistically significant improve- 
ment in the analysis. Column 2 of 
-Fable 3 lists the six factors that were 
most useful for separating spindle A 
_ from spindle B cells, while column 3 
lists the six factors most useful for 
= separating spindle B from epithelioid 
lis. Though some factors (marked 
with an asterisk) were common to all 
ee groups, there was marked varia- 
tion in the statistical significance and 
<in the rank-of the factors from group 
-to group. Furthermore, the statistical 
significance of the factors in group 3 
(spindle B versus epithelioid) was 
consistently less than in the other two 
groups., (Factors with a P value 
-greater than .05 are not statistically 
“ significant.) 
The means:and standard deviations 
of the six factors in group 1 are shown 
in. Table 4, Despite its usefulness, 
chromatin clumping varied only 
slightly between spindle B and epithe- 
lioid cells, though it was significantly 
smaller in spindle A cells. Minimum 
nuclear diameter, nucleolar diameter, 
and chromatin margination increased. 
consistently from spindle A to spindle 
B: to epithelioid cells. Maximum 
nuclear diameter was larger for spin- 
die A than spindle B and epithelioid 
cells, while abundant cytoplasm was 
muchgreater in epithelioid than 
spindle cells. 
~ ‘When the three-group classification 
performed by the linear discriminant 
function. was-compared to majority 
cell type, 12 of the 77 cells were 
misclassified. (Table 2). Thus MVA 
had an eérror.rate of 16%, approxi- 
mately the same as the average for 
the six pathologists. As with some 
pathologists, there was difficulty in 
distinguishing spindle B from epithe- 
< Hoid cells by MVA, with a tendency to 
élassify as spindle B cells the majority 





_ groups were examined simultaneous- - 
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Table 1—Summary of the 12 Histologic Factors 
Evaluated in 77 Uveal Melanoma Cells 




















Nuciear Factors 
MaxDam Maximum diameter Measured (p) 
NciDam Nucleolar diameter Measured (u) 
EoNuci Eosinophilia of nucleolus Judged absent or present (0 or 1) 
ChrCim Chromatin clumping Graded (1 to 3) 

Extranuciear parameters : 
EoCyte Eosinophilia of cytoplasm Judged absent or present (0 or 1) 


AbaCyi Abundant cytopiasm Judged absent or present (0 or 1) 


CeiBrd Distinct cell border Judged absent or present (0 or 1) 
MirnDst Distance to nearest nucleus Measured (H) 














Table 2.—Incidence of Misclassification* 
of 77 Uveal Melanoma Celis 
by Six Ophthalmic Pathologists and by MVA 


Number of Celis Misclassified 




















Pathologist MVA 
poraa eeaeee, 
No. of Cells Classified by Majority Misclassified a b c d e f 
17 Spindle A Spindle B 020 090 4 140 3 
Epithelioid 5 2 01310 5 58 1 





77 Total for all cells 23 6 7 201211 131 1222) 5 


*if a pathoicgist or MVA classified a cell differently than the majority of examiners, this conflict. with 
majority opinion was termed a misclassification. 










Table 3.—Relative Ranks and P values of the Six Histologic Factors Most Useful 
for Predicting the Cell Type of Uveal Melanoma Cells 





Three-Group Analysis: 
Spindle A. Spindie B, 
and Epithelioid Cells 


Two-Group Analysis: 
Spindle A and Spindle B 
Cells 





Two-Group Analysis: 
Spindle B and Epithelioid Celis 
paea 




















Rank Variabie 





P Value Rank Variable P Value Rank Variable P Value 

















1 Shroim* << .0005 1 ChrCim* < .001 1 MinDam < .005 
2 MinDarm < 0010 2 NeiDam* < 010 2 ChrCim* < .050 
3 NclDare* < .0050 3 EoNuci < .050 3 AbnCyt < .100 
4 ShrMrg* < .0100 4 NumNci < .100 4 ChrMrg* < 250 


*indicates factors that are common to all three groups. 
P values greater than .05 are not statistically significant. 


Tatie 4.—Ranges, Means, and Standard Deviations of the Six Histologic 
Factors Most Useful for Classifying Uveal Melanoma Celis 


Spindle A Cells Epithelioid Cells 
Pose 


Ali Cells 
Variable Range Mean sD 


~-ChrCim 14 i 18 6 
MinDam 2.6-12.8 
NeiDam 1.4- 4.7 
-ChrMrg 1-4 
MaxDam 4.5-16.6 


Spindle: B Celis 
A 











4.1 1.0 5.2 1.3 
1.3 3 2.3 4 
1.5 6 2.4 & 


12:9 2.6 
35 50 
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Fig 1.—Three examples of each cell type. All six ophthalmic pathologists and MVA agreed on the cell type of the 
cells indicated with arrows: top row (A1-A3), spindle A; center row (B1-B3), spindle B; and bottom row (E1-E3), 
epithelioid. Cel E1 exhibits artifacttious folding of nuclear membrane. See Table 5 for a detailed analysis of 
these cells (he matoxylin-eosin, original magnification x 900; AFIP neg 76-9000). 


Table 5.—The Cytologic Factors of the Nine Melanoma Cells shown in Fig 1 


Cytologic Factors 
A. 





MVA Probability =———— 


Cell That Cell Is MaxDam MinBam NucDam ChrCim ChrMrg = AbnCyt 
Spindle A 

Al .952 13.2 37 1.9 1 1 0 

A2 -996 15.1 53 1.9 1 1 1 

A3 991 14.5 32 1.6 1 1 0 
Spindle B 

B1 .710 13.7 35 2.9 1 2 0 

B2 -972 11.6 52 1.9 2 3 0 

B3 -981 8.8 44 2.2 2 3 0 
Epithelioid | 

E1 1.00 13.8 128 4.7 1 4 1 

E2 .721 7.1 48 2.2 1 4 1 

E3 .809 8.7 76 2. 2 3 1 
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Fig 2.—Two examples of cells considered ‘‘borderline’’ by MVA. Cell AB (left) was 
classified by all examiners as spindle B, but by MVA it could not be clearly distinguished 
from spindle A. Certain of its cytologic features (MaxDam and ChrMrg) are characteristic 
of spindle A cells, while others (Nc!Dam and ChrClm) are more characteristic of spindle B 
cells. Cell BE (right) was classified as spindle B by four observers and as epithelioid by 
two. Despite the large nucleus and marked ChrMrg, MVA placed this cell on the 
borderline between spindle B anc epithelioid. This reflects heavy weighting by MVA of 
ChrClm. Since the mean value for this factor is higher in spindle B cells than in 
epithelioid, cells with marked ChrClm are likely to be classified as spindle B despite other 
features more characteristic of epithelioid cells (hematoxylin-eosin, original magnifica- 
tion x 900; AFIP neg 76-9001). 





considered epithelioid. 

Figure 1 shows three examples of 
each cell type. All six examiners and 
MVA agreed on the classification of 
these cells. The cytologic factors of 


these cells are shown in Table 5. Table 6 —Linear Discriminant Function for Determining the Most Probable 
Figure 2 shows two examples of the Cell Type of a Uveal Melanoma Cell 
cells that were found by computer Goederen aR 
analysis to occupy the borderline X, = ChrClm NclDam 
between cell types. + = MinDam ChrMrg 
The linear discriminant function Variables for MVA function 2 
df dét t ta ib’ te È Spindle A Spindle B Epithelioid 
PS SOLA ee YPE_1S o = —29.98 o = —36.32 E, = —44.26 
shown in Table 6. With this function, = 4.40 TTI E= 5.91 
the most probable cell type can be Š FH È kz e E Rai 
calculated from the cytologic factors = 54 Apo Eva! 756 
of any cell. = 2:82 = 2.25 E= 2.09 
A = —2.50 = —455 E, = —2.78 
COMMENT Probabilities 
3 probability of cell being spindle A 
The numerous disagreements probability of cell being spindle B 


among these six ophthalmic patholo- Pi probability of cell being epithelioid 
gists supported our contention that Calculation dt probabilities 


l ll 3 = exp (A, + =A,X,) 
melanoma cells occupy a continuous exp (A, + SA,X,) + exp (B, + XB,X,) + exp (E, + 





morphologic spectrum and that pre- exp (B, + 3BX,) 

cise criteria do not exist for the three ZA.X,) + exp (B, + XB,X,) + exp (E, + XE,X,) 
cell types. Even multivariate analysis exp (E, + SE,X,) 

could not consistently classify all cells, XA,X,) + exp (B, + =B,X,) + exp (E, + XE,X,) 
since many had characteristics that *See text and Table 1 for techniques for estimating factors. 

placed them on the borderline be- Prior probabilities are included in the constants (A,, B,, E,). 
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tween cell types (Fig 21, Most of the 
conflictssarnong pathologists involved 
spindle & and epitheliok cells, which 
suggested chat the transition between 
‘these cel, types is partecalarly indis- 
tinct. 

Multivasiate analysis revealed that, 
-despite these difficulties. the follow- 
“ing six cytelogie factors were clearly 
< useful for dlassifying melanoma cells: 
chromatin clumping, minimum nu- 
cleat diameter, nucledar diameter, 
chromatin: marginaticm maximum 
nucleardiameter, and cbundant cyto- 
plasm, The usefulness af these factors 
_ was demonstrated by their statistical 
; _ signifieanc we (Table 3)-and by their 


g  -successial prediction cf majority cell 


type for 84% of the cells ‘Table 2). The 
inferior P-values of these factors when 
< they were used to seperate spindle B 
from epithelioid cells Surther empha- 
` sized the difficulty of distinguishing 
these cell types. 

Multivariate analysis also provided 
insight isto the numerous conflicts 
among examiners. Waen the linear 
discriminant function was based on 
the cell. types selected. by each exam- 
iner instead of on majority cell type, 
there was consideralze variation in 
the statistical signifeance of the 
differert factors. For-example, the 
selections of one exarsimer correlated 
site distinct ceil border, while 
the seladtions of a second examiner 
corrélated best with chromatin clump- 
ing. 

Unfsrtunately, preblems remain 
that: are difficult to approach with 
MVA. Examiners may vary signifi- 
cantlyimtheir evaluat an of subjective 
factors for example, two examiners 





=; mightagree that abundant cytoplasm 


is the mest important characteristic of 
-epithelicid cells but disagree on which 
eells fave this characteristic. Also, 
-some pathologists may be influenced 
more than others by the background 
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of cells surroundiag the one they are 
examining. 

In addition to these problems, 
multivariate analysis suffers from 
certain intrinsic limitations. The 
linear discriminaat function is based 
on the assumption that the histologic 
factors are normally distributed and 
have equal variance. This assumption 
is certainly violated to some extent, 
and the effects ef this violation are 
not entirely predictable. 

Nevertheless, MVA can predict 
with reasonable accuracy the cell type 
that would be assigned to a melanoma 
cell by the majority of pathologists at 
the AFIP. There are three methods 
for making this prediction, listed here 
in order of increasing accuracy as 
follows: (1) comparison of cytologie 
features with the photographs of 
typical cells in Fig 1; (2) comparison of 
cell measuremeats with the means 
and standard deviations in Table 4; 
and (3) computation of the P value 
from cell measurements by using the 
equations in Table 6. This last 
approach requires complex computa- 
tion, and both methods 2 and 3 are 
subject to sericus error if the mea- 
sured variables are not properly 
sealed. Of course, all of these methods 
are too cumbersome to use on more 
than a few cells and thus are useful 
only for instruciion. 

The primary goal of such instruc- 
tion is consistency among ocular 
pathologists, especially those not ex- 
posed to the oginions of others. As 
long as pathologists vary significantly 
in their classification of the same 
tumor, it will be very difficult to 
compare studies of ocular melanomas 
made by different investigators. 

Since several studies performed at 
the AFIP havedocumented the corre- 
lation of cell type with prognosis, 
these guidelines should also assist the 


pathologist in predicting the clinical 
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course of uvea} melanomas. O 
other hand, there is no- reaso 
accept the Calender classificatic 
even as applied at the AFIP, as t 
definitive index ef malignancy. Direc 
comparison between cytologic factors: 
and clinical course. using such meth- 
ods as MVA, may produce cytologic 
criteria that are even more useful 
than cell type Zor predicting tumor 
death. 


This investigation Was suported. in part by 
Public Heath Service training grant: EY-00082., 
from the National Eve institute. 
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Carcinoembryonic Antigen 


and Gamma Glutamyl Transpeptidase 





© Plasma carcinoembryonic antigen 
JEA) and ‘gamma glutamyl transpepti- 
ase (GTP) were studied in 24 patients 
vith cancer metastatic to the uveal tract. 
_Eighty-three percent demonstrated ele- 
ated CEA levels, while only 36% (49 of 
35 patients) with primary uveal mela- 
“noma showed elevated levels. While none 
of the uveal melanoma patients had a CEA 
Value greater. than 10 ng/ml, 58% (14) of 
‘the patients with metastatic tumors to the 
uvea had values greater than 10 ng/mi. 
Forty-six percent (11) of patients with 
elastatic tumors to the uvea demon- 
trated elevated GTP levels that corre- 
lated with documentation of liver metas- 
ses: Ninety-two percent of the patients 
ith metastatic cancer to the uvea had 
ither an elevated CEA or GTP level. 
hen used together, plasma CEA and 
iTP levels appear to be helpful in differ- 
-entiating metastatic tumors to the uvea 
trom primary uveal. melanomas. These 
assays also appear to be useful in deter- 
ining tumor burden and concurrent 
epatic involvement in patients with 
stastatic tumors to. the uvea. 
_ (Arch Ophthalmol 95:692-694, 1977) 
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“Joseph B. Michelson, MD; Norman T. Felberg, PhD; Jerry A. Shields, MD 


QO” of the most perplexing diag- 
nostic problems in ophthalmol- 
ogy is the patient who presents with 
an amelanotic mass in the fundus for 
which the differential diagnosis in- 
cludes amelanotie choroidal melano- 
ma, metastatic cancer from an occult 
primary malignancy, and choroidal 
hemangioma.’ While the radioactive 
phosphorus uptake test is useful in 
discriminating between benign and 
malignant intraocular lesions, it can- 
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Primary Site No. 
Colorectal adenecarcinoma 4 
Lung cancer 4 





Tabie 1 —CEA Distribution in Patients With Metastatic Cancer to the Eye 
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not differentiate between a primary 
melanoma and a metastatic cancer tò 
the choroid.+* We recently reported a 
patient. with colorectal adenocarci- 
noma metastatic to the choroid in 
whom an elevated plasma carcinoem- 
bryonic antigen (CEA) level sug- 
gested the diagnosis, and whose cho- 
roidal tumer demonstrated a positive 
stain for CEA by an immunohistologie 
technique.: We subsequently demon- 
strated that over one half of patients 
with uveal melanoma have a normal- 
CEA, and suggested that CEA might 
be of benefit in differentiating me- 
tastatic lesions to the uvea from 
primary uveal melanomas, but the 
number of patients with metastatic 
lesions was too small’ to be statisti- 
eally significant. 








% Patients With CEA levels 
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(unknown primary} 2 
Breast cance: 13 
Cutaneous melanoma 1 
Metastatic cascers from 

all sites 









Uveal-melanoma 1387 


“Normal range.” 





63.7 



















tincludes.56 patients described previously. by Michelson-et al 1976. 
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_ Table 2.3TP Level Distsibutions 
_in Patients: With Metastade Tumors 
to the Eye* —- 






GTF evel 








Normal} © €levated 





poo NO liver 
metastases 7 1 
Documentec: 

liver. 

metastases 1 z 8 
x = 9.9198 P < .01 









#m additicn, follow up wag iost on three 
patients with elevated levels anc four patients 
with normal tewds. 

fin thistatorgory, GTP values greater than 20 
W. are considered elevated. {Nermal control 
xaluos = WES 4.1 IU, 93.3% ss than 20 IU) 


“Table £ £—Iincidence ef Liver 


; | Metacts ses in Patients With 
Metastaic Cancer to te Eye. 


7 Primasy Liver: Mor- 
Site No. Metastasis‘ tality? 
Colorectal 
adeno 
carcinome 











Cutaneous 
melangma 
All-sites 


100% 100% 


-= *As detected ty elevated GTP evels or patient 
Story 
-Percent patients deceased at che time this 
saper submitec: for publication. 
~Chaime® st alè recently demon- 
strated trat an elevated gammaglu- 
tamyl trenspeptidase (GTF) level, in 
the abseree af jaundice, suggests the 
-presence ef iver metastases. Munjal 
et al’ sugges? that GTP and other liver 
function eng-mes, as well as CEA, are 
yaluable esllectively in increasing the 
accuracy of dagnosis in those patients 
with liver*metastasis frox colorectal, 
bee. and b-east carcinemas. Steele 
* and Cooper et al” 
evi c€ GTP levels indi 
rior to clinive! confirma- 
ts with colopectal adeno- 
























carcinoma 

This sted» describes the value of 
- combined plesma CEA and&TP levels 
in 24 patieats whose 4rst clinical 
manifestation of metastatic disease 
- involved cheaiveal tract. 


O METHOD 

- Plasma CEs assays were performed by 

<c the indirect awd direct method. employing 
the CEA assay kit, which utilizes. the 
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Hansen zirconyl phosphate gel technique.” 
The GTP was assayed by the method of 
Szasz.“ 

All patients were referred to the Oneol- 
ogy Unit of the Retiaa Service, Wills Eye 
Hospital, and had a thorough ocular evalu- 
ation by one of the authors (J.A.8.) 
Patients were evalusted for liver metas- 
tases by one or more ef the following: liver 
chemistries (alkaline: phosphatase, SGPT, 
SGOT, and LDH), technetium Te 99m liver 
scans, laparotomy, or post mortem exami- 
nation. 


RESGLTS 

Of the 24 patients with metastatic 
tumors to the uvea, the primary site of 
the malignancy was as follows: breast 
(13); colorectal (4); iung (4); cutaneous 
melanoma (1); and unknown (2). For 
comparison, 135 uveal melanoma pa- 
tients (including 5€ from Michelson et 
al’) were included. 

Plasma CEA values for these 
patients are presented in Table 1. 
Twenty (88%) of the patients with 
metastases to the uvea had elevated 
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30 40 50 | 
TIME (Days) 


Serial CEA and GTP values for patients with metastatic cancers to he choroid. Open = 
symbois—CEA values; closed symbols—GTP values. Squares—patiert 1, breast cancer - 
metastases; circles—patient 2, metastatic adenocarcinoma from: ane unknown primary: : 
source. Normal values are less than 2.5 mg/ni for CEA and “ess thar 20 iy for SGTP. 























plasma CEA levels, in naked t 
trast to patients wi h primary uveal 
melanomas where only 36% had 
elevated values. Th= distribution. of 
patients with CEA values greater. 
than 10 ng/ml shows a clear distinc- 
tion between primary uveal mela- 
noma (0%t and patients with metas- 
tases from al sites x0 the uveal tract 
(58%). Only feur GTS) of the patients 
with metastases h.d normal CEA. 
values, and all of these had primary 
breast cancer. 
There were 17 natients with rebar 
static tumor to the uea whose clinical 
evaluation was suficient to. deter- 
mine whether or no’ hepatic involve- . 
ment was present «able 2). Of the 
nine patients with “iver: metastases, a 
eight had elevated GTP levels. Of 
eight patients who failed to demon- 
strate liver metastases, only one had 
elevated GTP levels: and this patien 
had breast cancer with CEA level 
greater than 5,009 mg/ml, suggestiv 














of massive systemic involvement. The 
patient with liver involvement and 
normal GTP levels had breast cancer 
metastasis to bone, a palpable epigas- 
tric mass, and elevated alkaline phos- 
phatase, SGOT and SGPT levels. 
When both CEA and GTP assays 
-were used in combination, 22 (92%) of 
- the patients with metastatic cancer to 
the eye had elevated levels in one or 
both tests. Of the two patients not 
detected by either test, one patient 
was a 28-year-old woman, who devel- 
oped an intraocular lesion following 
bilateral breast cancer; the other a 66- 
year-old woman patient with breast 
cancer metastatic to the eye alone. 
Neither patient showed liver metas- 
tases or other involvement, and both 
-remain well following radiation thera- 
py to the intraocular metastasis. 
“Previous studies show the value of 
- employing GTP as an aid in detecting 
© Kver metastases in patients with 
eolorectal -adenocarcinoma.*** Our 
study confirms this view and adds 
further insight into the metastatic 
` process. The Figure shows the devel- 
opment of elevated GTP levels in two 
patients. As CEA and GTP levels rose, 
LDH, alkaline phosphatase, and SGOT 
were also found to rise in one patient 
‘indicating progressive liver involve- 
ment. 


COMMENT 


This study has indicated that plas- 
ma CEA and GTP levels may be of 
diagnostic and prognostic help in 


i, Shields JA: The differential diagnosis of 
< choroidal melanomas, in Peyman GA, et al (eds): 
Symposium on Intraocular Tumors. New York, 
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_ the diagnosis of posterior uveal melanoma. Arch 
Ophthalmol 91:259-264, 1974. 

4. Michelson JB, Felberg NT, Shields, JA, et ai: 
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Gamma glutamy! transpeptidase as an aid in the 
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patients with presumed metastatic 
> the uvea. Although inflam- 
< entodermal tissues (ulcera- 
tive coliti., pancreatitis, cirrhosis, ete) 
may yield CEA levels between 2.5 ng/ 
ml and 5 ng/ml, levels exceeding 10 
ng/ml are more indicative of a 
cancerous process. = Patients with 
metastatic disease from either breast 
or lung carcinoma are those most 
frequentls seen by the ophthalmolo- 
gist. WHile CEA may not be signifi- 
cantly evated in breast and lung 
cancer patients until considerable dis- 
tant tumer spread has occurred?" 
it is at this stage of metastasis that 
the patient consults the ophthalmolo- 
gist. Neamly two thirds of the patients 
with metastasis in our series pre- 
sented with CEA values greater than 
10 ng/m, as expected in widely 
disseminsted disease.” Prior to me- 
tastatic soread, patients with breast 
or lung ercinoma have lower CEA 
distributiens than feund in our 
groups" 

The CEA levels could not be corre- 
lated wita the degree of intraocular 
involvemen: with metastatic breast 
disease but may suggest the degree of 
spread tc CEA synthesizing organs 
such as tre liver. Our data show 58.3% 
of the patients with metastatic cancer 
to the eye had values greater than 10.0 
ng/ml. However, no patients with 
primary veal melanomas had values 
greater taan 10.0 ng/ml. In patients 
with an intraecular tumor, a CEA 
value greater than 10 ng/ml suggests 
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e 
F| e How can you determine visual acuity if 
he doesn’t respond? 


e 
A: The Catford Visual Acuity Apparatus... 
the objective method that doesn’t depend on 
him. 































The Catford Visual Acuity Apparatus has deter- 
mined objective acuities in cases of young, 
unresponsive children with squint, congenital 
cataract and mental retardation. And the close 
correlation between results achieved with nor- 
mal adults through the Catford method and 
subjective Snellen acuities attests to the validity 
of the Catford principle. 


The instrument operates on the principle of 
nystagmus-inducticn: a rotating drum moves a 
dot slowly across a field, then quickly returns 
it, inducing optokinetic nystagmus. The size of 
sh the dot is reduced until fixation and nystagmus 
ee cease, revealing the extent of visual acuity without using a 
subjective, response-criented procedure. 


The Catford Visual Acuity Apparatus has also been used 
effectively in charting the development of visual acuity in young 
children. Hand-held and portable, it is convenient for use at clinic and 
bedside. And the drum—easy to alter and quick to obtain an end-point— 
is an effective means of attracting and holding the child’s attention. 

Therefore, results can be achieved before the subject tires. 


When you can’t get reliable, subjective responses, you need the Catford 
Visual Acuity Apparatus—the proven method for obtaining objective 
acuities. Call or write ‘or details and specifications. 


4 4 KE E LE 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
; 31211 Floweridge Drive, Palos Verdes Peninsula, Califomia 90274, (213) 377-0708 








GLAUCOMA UPDATE “= 


SERVICE 


and oe 
CONTACT and INTRAOCULAR | 
~ LENS CONFERENCE 





The Department of Ophthalmology of the St. Vincent's Hospital and Medical Center of New York will 
hold its annual clinical meeting on Wednesday, Thursday, Friday and Saturday, November 2: 3, 4 and 
5, 1977. The glaucoma meeting will present some of the world’s great authorities.on glaucoma 
diagnosis and management. Symposia and courses will be conducted affording a unique opportunity to 
listen to and exchange ideas with renowned experts in this difficult area. Special attention will be given 
to glaucoma diagnosis, conservative and surgical management. 


Glaucoma, contact lens, intraocular lens and ophthalmic assistant courses will be presented. 


-Robert A. D’Amico, M.D. G. Peter Halberg, M.D. 
Director, Department of Ophthalmologe Meetirig Chairman 


Jules Francois, M.D. 
Honorary Meeting Chairman 


‘Glaucoma Faculty 


Mansour Armaly, M.D. Yoshiaki Kitazawa, M.D. 
Frederick C. Blodi, M.D. Karl Kupfer, M.D. 

Jorge N. Buxton, M.D. Maurice Langham, Ph.D 
Giuseppe Cristini, M.D. Irving. H: Leopold; M.D. 
Oliver H. Dabezies, Jr., M.D. Frank Newell, M.D. 

Robert A. D'Amico, M.D. Steven M. Podos; M.D. 
Terry J. Ernest, M.D. Kenneth T. Richardson, M.D. 
Max Forbes, M.D. A. Benedict Rizzuti, M.D. 
Hugo Hager, M.D. Robert N. Shaffer, M.D. 

G. Peter Halberg, M.D. George Spaeth; M.D. 
Raymond Harrison, M.D. Wiliam Townsend, M.D. 
Paul Henkind, M.D. Richard:C. Troutman, M.D. 
dohn N. Hetherington, M.D. Frank J. Weinstock, M.D. 
Gerald Kara, M.D. David M. Worthen. M. D. 


David L. Krohn, M.D. 


: CONTACT AND INTRAOCULAR LENS FACULTY TO BE ANNOUNCED 


o For further information and registratios write to: 


Department of Ophthalmology 

Mrs. Marie Marano, Secretary fea 
St. Vincent's Hospital and Medical Center of New York- 
153 West 11th Street ae 
New York, New York 10011 


Number of registrants limited to 210. 





that enhances fitting success 


Say Yes 


when the presbyope 


asks about contact lenses 


FULSITE 


the mu tifocus contact lens 


with all older patients 


Presbyopia centact lens fittings aren't compli- 


cated anymors. The new FULSITE lens makes 


it practical for the presbyope to wear contact 


lenses...and “or you to fit them. 


Useful for both presbyopic and aphakic pa- 


tients, the FULSITE lens can be prescribed 
without comp ieated measurements and fitting 


techniques...and 


it provides a unique 


visual facility which will encourage patient 
acceptance. 
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As shown in this photograph, the FULSITE lens 
is much more than a bifocal. It provides a 
smooth visua transition from distance to near 
without imag jump or flare. No segment. No 
prism. Clear vision at any distance is accom- 
plished through changing relationships be- 
tween aspheric base curves and spherical front 
curves. This creates a constant increase in 
plus power from the center to the periphery. 


For more information cal eur Sarasota lab (800/237-2253) or send this coupon 
to Milton Roy Company, E. 0. Box 1899, Sarasota, Fla. 33578 
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! 
Please send me FØLSITE™ brochure( ) Phone Me( ) 
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In short, the FULSITE lens can oper a new 
area in your practice. Both fitting time and 
laboratory cost are well within the scope of 
your practice and you can now serve: 

e Contact lens wearers who dor't want 
spectacles for reading. 

e Spectacle wearing presbyopes who desire 
cosmetic improvement. 

e Spectacle wearers whose occupational 
needs benefit from contact lens use. 

e Patients whose visual defects make con- 
tact lenses the therapy of choice including 
high myopia, keratoconus, irregular astig- 
matism and aphakia. 





Inexpensive sets of aspheric trial lenses are 
recommended to obtain optimum fit and 
power. Available in both presbyopic and 
aphakic versions. 


Milton Roy Company 


Contact Lens Division 


P.O. BOX 1899, SARASOTA, FLORIDA 33578 


New Instruments 


An Arteriotonograph 


A New Instrument for Measuring 


the Pressure in the Ophthalmic Artery 


Joseph Stepanik, MD 


© A new piece of equipment was devel- 
oped that records the intraocular pressure 
at the time of biomicroscopically ob- 
served collapse of the central retinal 
artery on the optic disc. A special contact 
lens with a properly adjusted pressure- 
sensitive probe allows exact observation 
of the optic disc and manual compression 
of the eye, whereas the foot-plate of the 
probe perceives the intraocular pressure 
through the applanated peripheral cor- 
nea. 

(Arch Ophthalmol 95:698-699, 1 977) 


sA ening to the laws of Poiseuille 
and of Kirchhoff, even minute 
and circumscribed alterations of an 
artery’s lumen are followed by a 
pronounced change in flow resistance 
and in the distribution pattern of the 
total pressure gradient to different 
sections along this pathway. 

In searching for a method to indi- 
cate the true pressure of the ophthal- 
mic artery, it was necessary to find a 
way for measuring the intraocular 
pressure at the time when the central 
retinal artery collapses at the disc. 
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Fig 1.—Stepanik arteriotonograph (front view). 
pressure-sensitive probe; R, recorder, TC, testin 
meter. 





CL indicates contact lens; PSP, 
g cavity; P, pump; and DM, digital 


Arteriotonograph—Stepanik 





_ One single observer shoulc be able to 
__ observe the die, compress zke eyeball, 
aad measure the IOP at the same 
time. Pisa 
_. These’ objectives were first fulfilled 
in -1971,.asiag the Maekay Marg 
-- tanometer built into a contact lens.’ 
~~ The presen? instrument (tae Stepanik 
* . atteriotoncgraph—Berkeley model 
: 770) evolved by finding a method for 
applying pressure to the eve, by modi- 
fring some of the probe's properties, 
by aligning its position in the contact 
lens, by determining the must suitable 
size. of the latter, and fmally, by 
proving the reliability of the values 









The term ‘ ‘opathalmie arteriotono- 
graphy” was chosen becaase what is 
treasured in tais new procedure is not 
-the force (dyra is) applied to the eye, 
= þat rather the IOP (tonos} induced by 
the compression of the eyeball that is 
recorded (grazhein) on a strip. 





METHOD 


‘The Stepanik arteriotonogtaph (Fig 1) 
consists of the folowing: (1) a hand-held 
contact lens. for ooservation of the optic 

_ dise on the slit amp and for simultaneous 
: manual compressien of the all; (2) a 
- opFessure-sensitize probe that | is built into 
‘the contact lensan continuously reads the 
IGP. through the corneal arez applanated 
by the basé of -he probe; ane #8) an elec- 
tronic mainirame including a recorder, 

<o digital readeat,and calibration means. 
"Phe. contact Jers is: mounted into an 
aluminum kolder. The lens body has a 
truncated cone shaped with 4 coating of 
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opaque black on the side. The front of the 
lens facing the observer is flat, and the 
opposite side is shaped to conform to the 
cornea and the perilimbal sclera. Both the 
lens and the holder have a cavity into which 
the probe is inserted and fixed so that the 
tip of the probe pretrudes an average 
amount of 0.5 mm beyond the corneal 
surface of the lens. 

The pressure-sensisive probe has a 
hollow cylindrical body 51 mm in length 
and 13 mm in diameter, containing a 
differential transformer and a central 
plunger. The body’s diameter narrows to a 
tip 5.2 mm in diameter. The hole in the tip 
is closed by a diaphragm of 0.025-mm thick 
stainless steel. The plunger is fused to the 
inner surface of this diaphragm, producing 
a bow of 1 to 2 p at its center. Pressure 
applied against the dizphragm is received 
by the plunger mounted in a stiff spring- 
like metallic plate and displaced toward the 
probe's center for less chan 1 »/100 mm Hg 
pressure. This displacement of the plunger 
is transferred by the electronic equipment 
to the recorder. 

The recorder uses a Seat-sensitive paper 
of 100 mm useful chart width. Pen deflec- 
tion can be calibrated, using the calibration 
unit for 0 to 200 mm Hg full scale (ie, equal 
to 100 mm on the strip) or for any other 
convenient range from 0 to 60 to 0 to 400 
mm Hg. The speed used in recording the 
clinical measurements is 300 mm/min. 

The calibration unit consists of an air 
chamber with built-in electronic pressure 
transducer. In use, the pressure-sensitive 
probe is plugged airtight into the testing 
cavity of this chamber. and the chamber is 
pressurized by a pump. Thus, each level 
recorded at a clinical measurement can be 
tested by this way immediately afterward 
and expressed in millimeters of mercury. 


: COMMENT 
The clinical application ‘and 
experimental testing of this equip- 
ment will be described elsewhere.“ The 
SD of repeated readings on the cornea 
of enucleated eyes was +0.12 mm Hg, 
that of repeated measurements on 
patients eye +15 mm. Hg. The 
difference in readings when taken on 
the cornea of enucleated eyes or with 
the prebe pugged into the testing air 
chamber, was # + S= + 0.16 mm 
Hg. Within the pressure range of 40 to 
200 mm Hg, there wa: a nearly linear : 
relationship between the pressure in. 
millimeters. of meræmmry and -the 
recordings on the: strip in millime- 
ters. 
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, p ) OPHTHALMIC MICROSURGERY SEMINAR 
| l co-sponsored by ; 


Dept. of Opthalmology, Park Ridge Hospital 
Rochester Ophthalmological Society 


august 12 and 13, 1977 
Park Ridge Hospital, Rochester, New York 


















FIRST DAY PROGRAM: | SECOND DAY PROGRAM: ] 


Faculty lectures reviewing basic use of the meroscope individual, practical work with the microscope 
and techniques in anterior segment surgery, including guided by faculty members. SECOND DAY PRO- 
phacoemulsification, intrascular lens impientation GRAM LIMITED TO 20 PARTICIPANTS ONLY, 


cataract extraction, glaucoma and corneal suery. | 




















CO-CHAIRMEN: FEE SPECIAL LECTURER: 
Elis Gruber, M.D. First Day $100 Arthur Gerard DeVoe, M.D., 
G. Keefe Jackson, M.D. Second Day $125 New York, NY 

Both Days $225 
@eciudes lunches and amenities} 












; FACULTY: Residents and fellows with letter from a: register send. check payable 
James Aquavella, M.D., Rochester, NY Deparment Chairman may attend 
Francis Hurite, M.D., Pittsburg, PA firsteday program only. Fee $50. PARK RIDGE HOSPITAL 
Michael Lemp, M.D., Washington, D.C. AMA Continuing Medical Education Department of Opthalmology 
Frank Polack, M.D., Gainesville, FL Credits in Category | have been ap- 1555 Long Pond Road 
George Spaeth, M:D., Philadelphia, PA plied for. Rochester, New York 14626 
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“Complications in Pediatric Ophthalmology 
To be presented at the 10th Annual Session of the 
PHILADELPHIA PEDIATRIC OPHTHALMOLOGY SOCIETY 


CHILDREN’S HOSPITAL OF PHILADELPHIA, UNIVERSITY OF PENNSYLVANIA 
ST. CHRISTOPHER'S HOSPITAL FOR CHILDREN, TEMPLE UNIVERSITY 
WILLS EYE HOSPITAL. AFFILIATED WITH THOMAS JEFFERSON UNIVERSITY 


IN HONOR OF ROBISON D. HARLEY, M.D. 











_TOPICS: e Neuro-ophthalmology e Plastic Surgery e Cataract Surgery 
e Pharmacology e Contact Lenses ə Refraction 
ə Corneal Diseases e Anesthesia e Strabismus 
e Retinal Diseases e Glaucomas ə Medicolegal. Problems 











GUEST SPEAKERS 


Ors, Joseph H. Calhoun - Oliver Dabezies - Gavid Friendly - Roger Hiatt -.G. Peter Halberg - Eugene Helveston 
Charles D, Kelman - Phillip: Knapp - Henry Metz - Marshall M. Parks - Edward L. Raab - Robert D. Reinecke 
Kenneth Richardson - Harold G. Scheie - Jerry A. Shields - David B: Soll - William S. Tasman _ 
a : j David Shaffer - Peter Laibsen - Matthew Rabinowicz - Anthony. Caputo -and more. 
JUNE 11,,12, 13 and 14, 1977 — CHERRY HILL HYATT HOUSE, CHERRY HILL, N. J. 
: {10 minutes from downtown Philadelphia 
REGISTRATION FEE: $175.00 — piece 


$115.00 for Residerts & Fellows with verification from. Chief. 
For further information write: Harold P. Koller, M.D. _ 
16C1 Spring Garden Street 
Phiiadelphia, Pa. 19130 



















JROCOLL EPINEPHRIN 


: As (L-Epinephrine Bitartrate 1.82%) PRODUCT #2 1/ 















Effective in maintaining lowered intraocular pressure l 
certain cases of open angle glaucoma by reducing tf the 
rate of aqueous formation. | | 


Improves the facility of outflow after prolonged terapy i in 
more than 50% of eyes with open angle Blair - 









Aids in breaking posterior synechiae in uveitis - 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobuteno’ 5 2 as a 
preservative and bacteriostatic agent is also available as Murocall & nephrine 
2% {as Bitartrate 3.64%), Product #29. 


24 Binusdng mipya NET PA NOG TN es 












Both solutions also have Sodium Bisulfite as preservat ve; Sodium Chloride : 
and distilled water as inactive ingredients. l 


‘Abevesolut ions we contraindicated in narrow angle glaucoma. Available, 7 5 cc. gass bottle 
Use with caution i ip presence of hypertension. with plastic soper: B oy - 


Patient does not have to refrigerate above solutions. 





Complete Ophthalmological Originators d F oe 
Fomnelery Availatle On Request Stabilized Epinephrine Collyria . 


BECKER ET AL. TR. SEC. A.M.A. 188, 1961 
Muro preparations are available to all pharmacies and hospitals through 


their drug wholesaler, or may be obtained directly from our laboretories 
ob indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
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Edited by David D. Donaldson, MD. 
Massachusetts Eye and Ear Infirmary 
3 Charles St, Boston, MA 02114 


Corneal Subepithelial H emorrhage 
oe stone à Montalbo. MD, John E. Lambros, MD, Levittown, Pa 


A 68-year-old man noted sudden blurring of vision on his right eye after an episode of 
sneezing. Two years previously, he underwent an uncomplicated lens extraction: of ‘the 
same eye and had been wearing a seft contact lens for a year. 

Ocular examination showed a hemorrhagic area at the upper nasal part of the cornea 
(Fig 1). Biomicroscopy revealed the blood to be located between the corneal epithelium 
and Bowman membrane. A limbal blood vessel at the 2-o’clock position was noted to be 
confluent with a corneal subepithelial hemorrhage (Fig 2). The epithelial surface did not 
reveal any fluorescein staining, and there was no blood in the anterior chamber. 

There was progressive sportanecus clearing of the hemorrhage. beginning at the 
periphery, and on the third week, the blood completely disappeared without any residual 


ys 


corneal staining. Visual acuity returned to 20/25 with a new contact lens. 


Note: The photographs on the opposite page are stereoscopic pairs and can be viewed. by placing a +5 sphere 
before both eyes, either in a trial frame or beld up to the eyes and viewed from a distance of approximately 10 

“inches. To avoid converging on the photograph, a sheet of paper can be placed at the junction of the two 
photographs and extending up to the nose. In this way, the two pictures can be fused into a stereoscopic image to 
show the depth relationships. 
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Fig 2 


Arch Ophthalmol—Vol 95, Apri 1977 Feature Photo 703 







A fundus camera that’s back to basics . . . Kowa’s RC-3. It’s lightweight, 
portable and as easy to use as a conventional camera. Polaroid attachments 
are available, as well as Kowa’s joy stick stand. And you can depend on the fully- 
automatic RC-3 for clear, detailed fundus (external and angle) photos. 


But the full-frame, 35mm RC-3 has one advantage that may not be so obvious: it costs only 
$1595; $580 less than our RC-2 fundus camera. * 


Get your hands on Kowa’s new RC-3 . . . from Keeler. 


*Check the RC-2 for even greater versatility. Features include: 2x magnification, focusing 
scale, specially designed monochromatic intererence filters (for fluorescein only), film winding 
indicator, shutter lock, film winding knob (both sides), and photo numbering device. 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008 (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274 (213) 377-0708 
397 Carriage Drive, NE Atlanta, Georgia 30328 (404) 255-8326 





FOR THIRSTIER EYES 


When dry-eye complaints become chronic or severe, con- 
sider the refreshing, longer-lasting comfort of Liquifilm® 
Forte. More than just a tear substitute, Liquifilm Forte 
offers enhanced ocular lubrication for hours of soothing 
relief from the symptoms of grittiness, dryness, burning, 
and irritation due to keratoconjunctivitis sicca. 


Liquifilm Forte contains dextrose and 3% polyvinyl 
alcohol, the unique plastic polymer with both lipophilic and 
hydrophilic properties. Thus, it has an affinity for hydro- 
phobic surfaces of the cornea as well as for the aqueous. 
It thickens and stabilizes the precorneal tear film, main- 
tains a protective film over the entire cornea, and acts 

as a barrier to evaporation from the corneal surface. 


And dextrose is included to enhance viscosity without y 
creating the usual adverse effects of stickiness, crusting, 
or blurring associated with other viscous solutions. 





Recommend Liquifilm Forte...the moisturizer that dry 
eyes thirst for. 


Liquifiln’ Forte 


ENHANCED OCULAR LUBRICANT 


Al lERGAN Pharmaceuticals 


Irvine, California, U.S.A./ Pointe Claire, P. Q., Canada 









a __-DEPARTM | ENT OF OPHTHALMOLOGY | 


= announces a symposium on 









PREVENT ON AND MANAGEMENT 
OF 
“COMPLICATIONS OF OCULAR SURGERY 





Friday and Saturday, May 13, 14, 1977 
_ SHOREHAM-AMERICANA HOTEL, WASHINGTON, DC 


FACULTY: 


— A Melvin G. Alper, M.D. Samuel D. McPherson, Jr., M.D. 
David S. Friendly, M.D. Marshall M. Parks, M.D. 
William B. Glew, M.D. Harold |. Rodman, M.D. 
William S. Gilbert, M.D. Arthur L. Schwartz, M.D. 
Allan A. Hunter, Jr., M.D. Harold G. Scheie, M.D. 
John Harry King, Jr., M.D. Robert R. Waller, M.D. 
= Lawrence M. King, Jr., M.D. John R. Weimer, M.D. 


Lorenz E. Zimmerman, M.D. 


ations of interest to the practicing ophthalmologist. 


Panel discussions will feature material based on a wide range of surgical experience - 
and are designed to encourage audience participation. 


he uation fee: $175.00 Residents: $75.00 
pee cen reception are included 


Accredited by the Council on Medical Education of the AMA for 11 credit hours, , 
Stegar | eae 


For information, contact: _ 
Allan A. Hunter, Jr., M. D. 
>- Program Director ~ a 
_ 1145 Nineteenth Street, Northwest 
Suite 701 Da o 
_ Washington, DC 20036 Be es 




























Lecture presentations wil! be clinically oriented with emphasis on practical consider- eo 








DAILY CLEANING ky EVEN Mui: 





IMPORTANT FOR SOFT CONTACT 
LENSES THAN FOR HARD LENSES 




















cate internal structure with a 
tightly entwined micrcpore 
meshwork ard a pore size dis- 
tribution estimated at 3-50 
Angstroms. 






nternal HEMA structure 


HEMA pore structure is Blocked pores cause 
tight and dense. discomfort, poor vision. 
HEMA lenses possess an intri | Accumulating debris blocks the 


lens pores, inhibiting hydration 
and eventually forming a 
hydrophobic surface on the 
lens. Discomfort, irritation, poor 
vision increase. Ultimately, the 
lens becomes unwearable. 





Soft lens comfort depends 
on lens hydration. 





Fully hydrated, the soft contact 
lens will maintain its designed 
shape for optical clarity and 
allow optimum exchange of 
oxygen and carbon dioxide in 
and around the lens. 





Each day’s wear deposits 
new contanainants. 








The lens is exposed daly to 
finger- and airborne dirt, oily 
residues from physiologic eye 
fluids, cosmetics and other 











Daily cleaning with 
Soft Mate” prevents pore 
blockage. 





Soft Mate Cleaning Solution for 
use with HydroCurve (hefilcon 
A) Contact Lens fabricated 
from PHP* polymer contains a 
non-ionic surfactant. It is not 
inhibited by the presence of 
ions and thus cleans effectively 
in both hard and soft water. 
The slightly alkaline pH (8.25) 
of Soft Mate enhances removal 
of proteins and all other 
contaminants. 


For HydroCurve™ (hefilcon A) Soft Lenses, Inc 


*PHP (U.S. Pat. 3,721,657) 
Trade Mark of Automated Optics, Inc 





Dehydrated 
soft lens 





Fq Barnes Hir d Pharmaceuticals, Inc 
895 Kifer Road, Sunnyvale, California 94086 





_ Time-saving new convenience for 
_ vitreous and retinal surgery ... 







APPROX. 
ACTUAL 
SIZE 





CHARLES* IRRIGATING 


FUNDUS CONTACT 


LENS permits unobstructed 
bimanual approach. 


This new design features a lens smaller than former devices; has 
no flanges or brackets or irrigation attachment to impede instruments. 


Irrigating solution flows through the cannulated handle providing a 
meniscus of fluid for optical continuity between the contact lens and 
i -the cornea, with the additional advantage of washing away debris. 


The knurled handle is at a 45° angle to avoid obstructing vision, and 
provides excellent support of the contact lens. The hard optics results 
in a clearer view, is scratch resistant, easy to sterilize, and is replace- 
able. Instrument has a dull finish to reduce glare. 


*Steve Charles, M.D., Memphis, Tennessee 
Patent Pending 


® 
=) RICHARDS MANUFACTURING COMPANY, INC. 


1450 BROOKS RD., MEMPHIS, TENN 38116 © 396-2121 
CALL TOLL FREE: 800-238-7538 (IN TN. 800-582-6282) 
IN CANADA, RICHARDS SURG CAL LIMITED, 7524 BATH ROAD, MALTON, ONTARIO, L4T 1L2, (416) 677-9744 
RICHARDS MANUFACTURING CO., INC. 1977 PRINTED IN U.S.A. 












News ard Comment 


= Course: The first course in Real- 
Time Ophthzimic Ultrasour:d and In- 
traocular Leas Power Calenlation will 
be held April 16 to 17. 1977, in 
Memphis. Tte course director is Dr 
Steve Charles. For further informa- 
tion please ~ortact Ms Karen Hall, 
1331 Union, Suite 1123, Memphis, TN 
aslo. ; 


-International Glaucoma Symposium. — 
< An International Symposium on Glau- 
-eoma will be reld in Kyoto, Japan, 
preceding the International Congress 
ef Ophthalmolegy May 12 and 13, 
1978. This-symposium is sponsored by 
the foe E on Research Club 
and the Intemstional Glaucoma Club. 
The honorary president wil be Prof 
K. Suda and the president, Frof Dr W. 
Leydhecker. For further information 
please contact the secretzry. Dr Y. 
Kitazawa, Department of Ophthal- 
mology, University of Tokye School of 
Medicine, 7-4-} Hongo, ‘Bunkyo-ku, 
Tokyo 118, Japan. : 






K 


:Complicatiens of Ocular Surgery.— 
The Department of Ophthalmology of 
the Washinzten Hospital Center, 
Washington, DE, will sponsor a sym- 
posium on “Prevention and Manage- 
ment of Cəmolications of Ocular 
Surgery.” Ths will be held May 13 and 
t4, 1977, at the Shoreham Hotel in 
Washington, DJ. For further infor- 
mation, please contact Dr Allan A. 
Hunter, 1145:14h Street AW, Wash- 
ington, DC 28056. 


Internationz! Congress ‘of Ophthal- 
“o4aology.—The 23rd International 
Congress of Cphthalmeiegy, which 
will take place May 14 te 2), 1978 in 
Kyoto, Japas, will have two main 
__ topics for discussion. The first one will 
_ be on ocular imraunology and the prin- 
Gple speaker: will be A. M. Silverstein 
(United Staes, R. P. Campinchi 
(France), R. Wi.mer (Switzerland), C. 
Martenet (Switzerland), and W. Böke 
(West Germany). The second main 
topic will- he the retinal. pigment 
epithelium and the main speakers 
here will be S. E. Nilsson. Sweden), 
E. W. Young (United States), and I 
Tsukahara Japan). Coneomitantly 
with the Intermational Cergress will 


- Arch Ophthalmol—Vol 95, April 1977 


be a meeting of the International 
Organization Against Trachoma, the 
International Agency for Prevention 
of Blindness, and the International 
Study Committee for Teaching and 
Postgraduate Continuing Education 
in Ophthalmology. 

Physicians who wish to present 
papers or films or to enter items for 
display in the Scientific Exhibition 
are requested to submit their applica- 
tion forms with an abstract of 200 
words or less by April 30, 1977. All 
inquiries and correspondence should 
be directed to the Secretariat, 23rd 
International Congress of Ophthal- 
mology, c/o Simul International, Inc, 
Kowa Bldg. No. 9, 1-8-10, Akasaka, 
Minato-ku, Tokyo 107, Japan. 


Meeting.—The seventh annual meet- 
ing of the Northern California Eye 
Residents and Fellows, sponsored by 
the Department of Ophthalmology, 
University of California, San Fran- 
cisco, will be held at Letterman Army 
Medical Center, The Presidio, San 
Francisco, May 13 and 14, 1977. For 
further information, contact Dr 
Robert E. Neger at the University of 
California, San Francisco, CA 941438. 


Conference on Radiology.—The elev- 
enth Conference on Radiology in 
Otolaryngology and Ophthalmology 
will be presented May 21 to 23, 1977 by 
the American Society of Head and 
Neck Radiologists. Drs Galino E. 
Valvassori and William H. Hanafee 
are in charge of the course. For 
further information contact Dr Wil- 
liam H. Hanafee, Department of 
Radiological Sciences, University of 
California, Center to the Health 
Seiences, Los Angeles, CA 90024. 


Orthoptics and Ocular Examination.— 
The 1977 basic science course in 
Orthoptics and Ocular Examination 
Techniques will be held June 6 te July 
15 at the Department of Ophthalmol- 
ogy, University of Iowa, Iowa City. 
The tuition is $450 including books 
and many handouts. An advanced 
workshop will be held July 18 for one 
week, and the tuition for this is $100. 
For information contact either Dr 
William E. Scott or Mrs Leslie Len- 
narson, Department of Ophthalmol- 
ogy, University Hospital, Iowa City, 
IA 52242. 


Ergophthalmology.—The second 
World Congress of Ergophthalmology 
will take place under auspices of the 





Karolinska Insti cute. {m 
Sweden at the Old Parliam 
12 to 16, 1977: Four major topic 
will be: June.18, “Oealar Haza 
Electromagnetic Radiation”; Jun 
“Mechanical Hazards to the Eye”: 
June 15, “Chemica! Eye Injuries” 
June 16, “Symposium. on Vision 
Requirements at. Work.” ” ‘Visits to 
correlated industry, social progr nS, 
and exhibits wil be included. For 
participation, contact Bjorn Tengroth, 
Department of Ophthalmology, Karo- 
linske Hospital, S-104 01 Stockholm 60 
Sweden. The offical language will be 
English. : aon - 


Colby Seminar. -The third an 
Colby Ophthalmobgr Seminar will b 
held Aug 7-11, 197%. This will be 
four-day postgradua ze: seminar or 
“Neuro-ophthalməlogy—Old Truths 
and New Horizons.” The faculty wil 
include Drs Davd Cogan, Andrew 
Gay, Joel Glaser, Jönn Keltner, an 
Norman Scha:z. For information eon 
tact Robert Kany, Dwector of Special 
Programs, Colby “College, Waterville, 
ME 04901. ee 


Graduate Progrems ‘in Ocular Sur 
gery.—The New York Medical College 
offers gracuate programs in ocular 
surgery for practicing ophthalmolo- 
gists, including cataract extraction, 
cataract with implant, and glaucoma | 
surgery. The courses are a one-to-one 
relationship between the surgeon and: 
the visiting physielan, who serube on 
every case. They a’e particularly valu- 
able to surgeons im practice who have 
a reasonable surg cal experience and 
to those whe heve taken didactic 


introductory courses. such as inthe - 


implant area. For mMformation and 
dates write to tae Department of. 
Ophthalmology, New York Medical 
College, 1249 Fifth Ave, New York, 
NY 16029. 


Plastic and Reconstructive Surgery 
Course.—A course cn plastic and recon- 


structive surgery of the eyelids and 
orbits will be presented by the Univer- 
sity of California, Los Angeles Center 


for the Health Sciences, April 7-9, 
1977. Course chairman is Harvey A 
Zarem, MD. The guest faculty wil- 
include Dr Charles R. 


gow, Scotland, Byron C. Smith, MD, 
New York City, and Paul Tessier, 
Paris. For information contact. Hea 
Sciences, UCLA Extension, PO Bo 
24902, Los Angeles CA A 








Leone, Sano. 
Antonio, Tex, Johr: C.. Mustarde, Glas- 











Fellowships.-The American Intra- 
Ocular Implant Society has announced 
the availability of fellowships for 
interested residents and postdoctoral 
fellows in the field of clinical and basic 
research involving intraocular im- 
plants and related areas. Applicants 
are advised that both the clinical and 
basic science aspects of the fellowship 
will incorporate a protocol designed 
to add to knowledge in these areas. 
Interested parties should submit a 
letter of intent outlining their pri- 
mary area of interest to the chairman 
of the committee, Miles A Galin, MD, 
Scientific Advisory Board, American 
Intra-Ocular Implant Society, 1249 
Fifth Ave, New York, NY 10029. 


Congress for Optics.—The 11th Con- 
gress of the International Commis- 
sion for Optics will be held in Madrid, 
Spain, Sept 10-17, 1978. For more 
information please contact J. Bescos, 
Sociedad Espanola de Optica, Serrano, 
121, Madrid 6, Spain. 


Oculoplastic Surgical Dissection 
Course.—A course on oculoplastic sur- 
gical dissection will be held by the 
New York Medical College and the 
Westchester County Medical Center 
May 1821, 1977. This course is 
oriented toward the ophthalmic, ENT, 
plastic, general plastic, and dermato- 
logic plastic surgeons. It intends to 
provide the practicing and resident 
surgeon with an integrated oculo- 
plastic surgical course using live 
surgery, video tapes, films, lectures, 
and participant’s cadavar surgery. 
For further information please con- 
tact Ms Tamkin, c/o Dr Pierre Guibor, 
630 Park Ave, New York 10021. 


Ophthalmological Symposium.—The 
second Biennial Ophthalmological 
Symposium of the Manhattan Eye, 
Ear and Throat Hospital will be held 
May 5 and 6, 1978. 


Oculoplastic Surgery Seminar.—A 
seminar on oculoplastic surgery will 
be held all. day Sunday, April 17, 1977, 
at the Mercy-Baptist Eye Hospital in 
St Louis, Mo. Guest speakers will be 
Dr Pierre Guibor and Marsha Guibor 
of New York. For further information 
please contact St John’s Mercy Medi- 
cal Center, 615 S New Ballas Rd, St 
Louis, Mo 62141. 


Mexican Congress of Ophthalmolo- 
gy.—The thirteenth Mexican Congress 
of Ophthalmology will be held in 
Morelia, Michoacán, April 24 to 29, 
1977. For further information, contact 
Dr Leonard Rifkin, 176 W College St, 
Covina, CA 91723. 


The Second Annual Intraocular Lens 
Implant Symposium.—The Department 
of Ophthalmology, St Francis General 
Hospital, Pittsburgh, will hold the 
second annual intraocular lens im- 
plant symposium on June 11 and 12, 
1977. For further information contact 
Dr C. S. Reshmi, St Francis General 
Hospital, 45th St off Penn Ave, Pitts- 
burgh 15201. 


Ophthalmic Technicians Course.—A 
course for ophthalmic technicians 
(June 1977-June 1979) and for ophthal- 
mic assistants (June 27-Sept 2, 1977) 
will be held at the Department of 
Ophthalmolegy, Georgetown Univer- 
sity. For more information please 
contact the Department of Ophthal- 
mology, Georgetown University Medi- 
cal Center, 3800 Reservoir Rd, NW, 
Washington, DC 20007. 


Microsurgery of the Eye Course.—The 
Park Ridge Hospital of Rochester, 
NY, will offer a two-day course in 
microsurgery of the eye on Aug 12 and 
13, 1977. For further information 
write Dr G. K. Jackson, Park Ridge 
Hospital, PO Box 2800, Rochester, NY 
14626. 


CORRECTION 


Typographical Errors.—In the article “Phakomatous Choristoma of 
Eyelid,” which appeared in the October ARCHIVES (94:1778-1781, 1976), two 


errors occurred. The second sentence of the introduction (p 1778) should 
have concluded “...in the event that a more radical surgical operation 
might be necessary.” In the third line of the “Comment” section (p 1780), 
the “the” should have been a “that.” 
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News and Comment 


Theyre here... 
the 75-76 
red & blue 
books 


Profile of Medical Practice 
Socioeconomic Issues 
of Health! 


Medical Practice 


Profile ae 


J 


a. _— J / 
| 
| ae | aA 


Rt 





Invaluable for anyone needing a quick, 
authoritative reference to relevant data 
onthe U.S. health care delivery system, 
these unique publications are com- 
piled annually by the AMA Center for 
Health Services Research & Develop- 
ment. 


The Red Book, PROFILE OF MEDICAL 
PRACTICE (OP-463), presents data 
from the AMA Physician Masterfile and 
the Periodic Survey of Physicians de- 
scribing various characteristics of 
medical practice. It also includes es- 
says on issues affecting the practice of 
medicine. 


The Blue Book, SOCIOECONOMIC IS- 
SUES OF HEALTH (OP-462), compiles 
data describing the U.S. health care de- 
livery system. Also included are origi- 
nal essays on relevant health issues of 
general interest. 


Both are available now for $4.50 each 
or $8.50 per set. To order yours, write 
Order Dept.. AMA, 535 N. Dearborn St., 
Chicago, Illinois 60610. Payment must 
accompany order. 


Previous editions of the Red and Blue 
books are available upon request. 


Muminating 
Asymmetric-Point 
Lens Pic 





Lens procedures 


Portrait of a revolution 
in intraocular surgery 





Retinal/periretinal membranectomy 


Cutter/suction prode provides simultane- 
ous cutting and suction through the pars 
plana with minima risk of trauma to ante- 
rior chamber tissue in traumatic or con- 
genital cataract procedures. 





Leukoma adherens reduction 
Illuminating bullnose pic permits separa- 
tion of iris/cornea adherence trough tiny 
incisions in the pars plana cils. Pic al- 
lows surgeon to create cleavage plane at 


Ocutome system permits removal cf ret- 
inal surface or periretinal membrane with 
less risk of retinal injury than rotary 
suction cutters. 


Anterior Comeal 
Vitreous Surface sens Cutter/Suction 
Illuminator | 
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Vitreous surgery 
As both cutting rate and suction are under 
precise control of surgeon, opacities or 
other vitreous artifacts can be removed 
with minimal traction on retinal or vitre- 


posterior corneal surface. 


ous base tissue. 


Vitreous membrane removal 
Specially desicned Ocutome surgical in- 
struments faci itate membrane removal 
whether taut, transparent and anchered 
to optic nerve or mobile and textured. 
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iris sargery 
Reduction of prolēpsed iris is accom- 
plished with minimal damage to cornea, 
lens and ciliary tissus. Pupillary opening 
can be reshaped “hrough pars plana 
incisions without danger of spooling. 


One-surgeon, two-handed microsurgery through the pars plana ciliaris 


The Ocutome”closed-eye system allows 
more precise surgical manipu ation than most 
open-sky techniques while reducing the po- 
tential for traumatic or accidental damage to 
fragile intraocular structures. 

At the heart of the system san integrated 
set of surgical instruments irciuding cutter/ 
suction probe plus #luminatinc or infusing pics 
and probes—each Jnly 0.89 mm in diameter. 
Their small size permits the use of tiny self- 
healing 1.4 mm stak incisions. 

Infusion and illumination areindependent of 
the cutter/suction probe, enabling the surgeon 
to maintain normal tension at ali times, and to 
illuminate whatever area he chanses. 

Cutting rate, vacuum, infusion rate and in- 
tensity of illumination are underthe surgeons 
control at all times. 


Safe zone visualization. A specially designed 
transcorneal illuminator visualizes the safe 
zone for pars plana ciliaris incBions by pro- 
jecting an image oF the intraccular structure 
onto the sclera, where the darker ciliary struc- 


OCUTOME 


Miniaturized Intraocular Surgical System 


Reciprocating actien 
peeciudes danger 

ot spooling. Cutter 
always stops in open 
pesition 


Effective cutting 
ofice adjustable 
without removing 
peobe from eye 





















Suction channel 
(Safety interlock 
prevents suction 
without cutting action) 


Hard chrome surface 
retains sharpness 
wthout 
seif-sharpening that 
sometimes yields 
microscopic metal 
fragments 


0.89 mm overall 
diameter lessens risk 
of iatrogenic 


ceemniications 





Corneal surface lenses. As an aid to microsur- 
gical viewing, the system includes a set of flex- 
ible, self-achering lenses that require neither 
sutures nor irrigation. 


Surgical instruments. Ali Ocutome surgical in- 
struments are designed with beveled or 
rounded leading edges to minimize entry 
trauma, and all combine illumination and/or in- 
fusion with surgical furction ina 0.89 mm 
diameter shaft. Included are three illuminating 
probes, four illuminating pics, three infusing 
pics, and an illuminating stab needle. 


More information. For a comprehensive bro- 
chure, appointment with sales representative 
or delivery information, write us at the address 


eee name 800-227-0591. 


toll-free number: 


Berkeley Bio-Engineering, Inc. 


600 McCormick Street, San -eandro, CA 94577 
415-568-6800 eae 





























alendar of Events 


1977 


April 


culo-Plastic Surgery Seminar, Mercy-Baptist 
-Eye Hospital, St Louis, April 17. 

ymposium on the Structural and Functional 
is of Vision, Queen's University, Kingston. 
ntario, Canada, April 19-21. 

tein Lecture and Postgraduate Seminar, 
entury Plaza Hotel, Los Angeles; April. 27- 
22. f 

Pacitic Coast Oto-Ophthalmological Society, 
Tucson, April 24-28. 

Association for Research in Vision and Ophthai- 
: mology, Sarasota. Fla, April 25-29. 


May 


: Problem Solving in Strabismus, Royal Biscayne 

‘Hotel. Key Biscayne, Fla, May 1-4. 

i international Society for Geographical Ophthal- 
mology, Tunisia, May 1-5. 

American Board of Ophthalmology Oral Exami- 

nation, San Francisco, May 4-7. 

Conference on Cornea and External Diseases, 

Ann Arbor, Mich, May 5-6. 

Course on Diagnostic Ophthalmoscopy of 

Retinal Diseases, Mount Sinai School of Meci- 

_ Cine, New York; May 6. 

linical Day, University of Western Ontario, 

London, Ontario, Canada, May 6. 

Conference on impaired Vision in Childhood, 

Jerusalem, May 8-13. 

Symposium on Prevention and Management of 

: Complications of Ocular Surgery, Shoreham 

Hotel, Washington, DC, May 13-14, 

Barraquer international Course, 

_ Spain, May 15-20. 

‘Oculoplastic Surgical Dissection Course, New 

-York Medical ‘College, Westchester County 

_ Medical Center, May 18-21. 

Eleventh Conference on Radiology in Otolaryn- 

_ gology and Ophthatmology, University of Caii- 

“fornia, Los Angeles, May 21-23. 

‘enth ‘Panhellenic Congress, Chanea, Creta 

(Greece), May. 27-29. 

Seminar on’ Anterior Segment Surgery, Missis- 

sippi Queen Riverboat, St Louis, May 28-June 





Barcelora, 


June 


iladeiphia Pediatric: Ophthalmology Society, ; 
“Cherry Hi NJi June 14-14: 5 
Hig ights. of Modern Ophthalmology; Presby- 

terian Hospital, Pacific Medical Center, San 
= Francisco; June 18-18.. : 
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AMA Arnuai Convention, San Francisco, June 
48-23 


Corneal Congress, Royal Festival Hall, London, ` 


June 29-July 1. 


August 


Colby Ophthalmology Semirar, 
Maine, Aug 7-11. 


Waterville, 


September 


international Congress of Neurogenetics and 
Neure-ophthaimology, Nijmegen, the Nether- 
lands; Sept 8-10. 

German Ophthalmologica! Society, Heidelberg, 
Germany, Sept 13-21. 


October 


Division of Ophthaimology; American Academy 
of Ophthalmology and Otolaryngology, Dallas, 
Oct &7. 

American Board of Ophthalmology Oral Exami- 
nation, Philadelphia, Oct 16-49, 

Latin American Council on Strabismus, Guaru- 
ja, Brazil, Oct 16-20. 

American College of Surgeons Clinical Con- 
gress, Dallas, Oct 17-21. 

Course on The Macula, Hyatt on Union Square 
Hotei, San Francisco, Oct 28-29. 


November 


Southern Medical Society, Dallas, Nov 6-9. 

Workshop on Neuro-ophthalmology, lowa City, 
Nov 40-72. 

Seminar cn Current Concepts in Ophthalmic 
Plas#c Surgery, Jules Stein Eye Institute, Los 
Angeles. Nov 12. 


December 


American Board of Ophthalmology Oral Exami- 
nation, Chicago, Dec 8-11. 


1978 


January 


OKAP and Written Examination of American 


Board of Ophthalmology, Jan 21. 


. Puget Sound Academy of Ophthalmology, Seat- 


tie, Jan 21-22. 








February 


Baylor International Ophthalmological Con- 
gress, Houston, Feb 22-25. 


Aprii 


American Board of Ophthalmology Oral Exami- 
nation, Philadelphia, April 23-26. 


May 


Association for Research in Vision and Ophthal- 
mology. Sarascta, Fla, May 1-5. 

Second Biennial Symposium, Manhattan Eye, 
Ear and Throat Hospital, May 5-6. ; 

international Medical Contact Lens Symposium, 
Kyoto, Japan, May 9-10. 

international Conference on Myopia, Yoka- 
homa, Japan, May 10-12. 

International Strabismological 
Kyoto, Japan, May 10-12. 

international Glaucoma Congress, Tokyo, May 
12-13. 

international-Congress of Ophthalmology, Kyo- 
to, Japan, May 14-20, 

international Congress. for Eye Research, 
Nemuno-Sato, Japan, May 20-25. : 

Pacific Coast Oto-Ophthaimological Society; ” 
Newport Beach, Calif, May 21-25. 


Association, 


June 


Second World Congress of Ergophthaimology, Z 
Stockholm, Sweden, June 13-16. 


AMA Annual Convention, St Louis, June 17.22 


September 


international Commission for Optics, Madrid, 
Spain, Sept 10-17. 


October 


American College of Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. 

American Board of Ophthalmology Oral Exami- : 
nation, San Francisco, Oct 25-28. 


1979 


January 


OKAP and Written Examination, American 
Board of Ophthal mology, Jan 20; 


_ Calendar of Events ; 





“BUT WE A=E!... 
Slim and tam and perfectly pro- 
portioned. You'll love to hold us. - 
To f nd out more about us and the 
other shap2ly American models 
created by Sparta, make a date 
with your Sparta representative 
to introduce us.” 


SPARTA INSTRUMENT CORPORATION 
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linical Application 
f Cyclocryotherapy 


To the Editor.—The excellent report of 
mith et al in the ARCHIVES (95:284- 
288, 1977) is one of three recent exper- 
{mental studies of cyclocryotherapy in 
primates. There are some possible 
conclusions: to be drawn from the 
-omparison of these three reports that 
may be of significant importance to 
he clinical application of cyclocrye- 
therapy. 
-One of the major variables in cyclo- 
ryotherapy.is the duration of freez- 
their rhesus monkeys, Smith et 
ted one-half of the eye at -70 C 
r 30: seconds, with an identical 
freeze. The early effects were loss 
ome nonpigmented ciliary epithe- 
ium and disorganization of pig- 
mented ciliary epithelium. Two 
months or longer after this treatment, 
_the ciliary processes were predomi- 
nantly normal. The intraocular pres- 
ures were not measured. In owl 
“monkeys,” one half of the eye was 
treated once at —65 C for 60 seconds. 
The early destruction of both ciliary 
pithelial layers was more extensive 
than after Smith et al’s treatment, 
d there was permanent loss of 
-ciliary process structure in the treated 
area. For up to three months, the 
intraocular. pressures averaged be- 
"tween 8 and 14 mm Hg. Minckler and 
T’so' treated rhesus monkey eyes at 
eight spots on the globe at —80 C fer 
60 seconds. They likewise found 
permanent disorganization of the cil- 
iary epithelium and pars plicata struc- 
ture. The hypotony induced (purpose- 
fully) in these monkeys led to papil- 
ledema in 80% of the eyes. The 
al. temperature at the pars 
ieata during cryotherapy takes at 
ast 20 seconds to reach its minimum 
perature (~10 C) when the exter- 
al temperature is between —65 and 
80. C2 Thus, one might suppose that 
ond freeze achieves the lowest 
al temperature for a mueh 
r time than a 60-second freeze. 
30-second freezes might subject 
the ciliary: processes to —10 C for a 
total of 20 seconds, whereas a single 
60-second: freeze would achieve: this- 
internal temperature for 40 seconds: 
. The comparison of Smith et als 
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results with the other two studies 
confirms the greater histological and 
physielogical effect of a single 66- 
second freeze. 

A second factor in ey dlveiyothetapy 
is the extent of the eye that is to be 
treated. Minckler and T’so intention- 
ally produeed severe hypotony by 
treating 360° around the eye, whereas 
60-second freezing of only half the 
eye’ lewered the pressure moderately. 
It seems prudent in clinical practice 
therefore tc treat only a portion of the 
ciliary body at a time. 

The proper placement of the probe 
is a farther variable. Minimum inter- 
nal temperature is reached only with 
careful crying of the conjunctiva and 
firm pressure.’ Anterior probe place- 
ment (front edge of a 2-mm tip near 
the HEmbus) can lead to anterior 
chamber angle damage” and corneal 
vascularization.’ However, the further 
posteriorly one places the probe, the 
more likely the ciliary precesses are to 
escape permanent damage. Perhaps it 
is reasorabile to center the probe 2 to 3 
mm behind the visible limbus. Trans- 
illumination may help to locate the 
ciliary body shadow, particularly in 
eyes with abnormal dimensions (eg, 
buphtha!mes). 

Our experiments with healthy mon- 
key eyes may not be directly appli- 
cable to diseased, aged, human eyes, 
but sach data offer at least the broad 
guidelines just summarized on-which 
each surgeon can base his own tech- 
nique. Even with a stancardized tech- 
nique, the results will vary; in part, 
this is because the uveal blood flow 
significantly affects the internal tem- 
perature during cryotherapy,’ and 
this blood fow can vary from eye to 
eye and within the same eye. None- 
theless, the work of Smith et al, 
combined with other recent work, 
provides valuable new information to 
help as in treating our most challeng- 
ing glaucoma problems. 

Harry A. QuicLey, MD 
Miami 


1. Minckler DS, T’so MOM: Experimental 
papilledema produced by eycloeryotherapy: Am Jd 
Ophthalmol 82:577-589, 1976. 

“2. Quigley HA: Histological and physiological 
studies o7 cydocryotherapy in primate and 


“chuman eyes. Am J Ophthalmol 82:722-782, 1976. 


In Reply.-We would like to comment 
on the note by Dr Quigley regarding ~~ 
his and other recent articles that were. 
published after our report was mo 
press. We are very much in agreement: 
with his comments concerning. the 
importance of temperature, freezing 
duration, and placement of the probe 
in cyclocryotherapy. It would seem 
that all of these reports allow a more. 
scientific basis for treatment to be- 
used than was previously available. 
We would also like to comment on 
one further point that neither we nor 
Dr Quigley dealt with in our articles. 
Much of the attention in previous 
studies of cyelocryotherapy has been 
directed to the effects of the freezing 
process on the two layers of ciliary. 


epithelium. From the extensive litera- i 


ture on the effects of freezing on- 


living celis, two facts seem well estab- 


lished. For an individual cell, the most 
critical and damaging time during the 
freezing process is during the tran- 
sition through the freezing point 
when intracellular ice erystal forma- 
tion takes place. When larger crystals 
are formed, there is greater cell 
damage. If this were the only factor 
involved, it would be difficult to 
explain the effects of 60-second peri- 
ods of freezing compared with 30- 
second periods. In theory, the damage 
should be done as soon as the tissue is 
frozen. It may be reasonable to 
assume that the most critieal factor is 
actually the effects of freezing on the 
long-term patency of the vascular. 


system supplying the ciliary body. Tn 


both of our reports, there was-obliter- 
ation of the capillary circulation to the. 
ciliary processes after treatment. Our 
published photographs from our hu- 
man patients showed regeneration of 
relatively normal pigmented and non- 
pigmented ciliary epithelium despite 
a good clinical response. However, 
there was. a considerable decrease in. 
the capillaries of the ciliary processes. 
Without an adequate capillary circula- 


tion, there can be no formation ofo 


aqueous humor. Accordingly, capillary 
obliteration -may be the most crucial 
factor in successful cyeloeryotherapy. 
RICHARD S. Smith, MDE 
Epwarp BoyLe, MD 
Linpa A. Rupt 
Albany, NY 


Correspondence _ 


anterior-posterior capability 


The Suction Infusion Tissue Extractor speaks for itself. 


er’ | functions im one probe for one in- 9g 
cison, one-harced operation. 


ees "geoon directly controls all functions i iJ 
through use of foot pedal; fingertip by- 
pass vacuum dort ring on handpiece 
enables surgecn to regulate rate of as- 
Diration without an assistant. 


ce Fiber optic system attaches to operat- BM 
inc tip for direct illumination. 


E Mcdular construction of handpiece B i 
facilitates cleaning, care and mainte- 
nance... even in the O.R. 


CE Rei. fresh-fluid reflux through cut ingi i 
port aids in lens hydration (during tens- 
ectomy), blunt dissection of membra- 
nous tissue and washing retinal surface. 


EBattery-powered console insures iji 
against electrical hazard. 


‘ae Safety switch provided for instant cut- 
off of all operating functions. 


ee Specialized electroplating and lapping I i 
techniques create the most effective 
cutting mechanism available fcr intra- 
ocular microsurgery. 


SITE Instrument manufactured in USA. $7950 complete in carrying case 
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4560Parkway, Lawresce Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 


PhiSdelphia - New York + Los Angeles - Chicago - Houston - 
All procucts repaired and serviced in Broomall, Penna. 
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..with the future in sight 








Diseases of the Macula, vol 1; Retinal Vascular 
‘Disorders, Diagnosis, and Management, vol 2; 
“Sights and Sounds in Ophthalmology, by Arnoid 
Patz, Stuart L. Fine, and David H. Orth, $125 
each, St Louis, CV Mosby Co Publishers, 1976. 


This two-volume, slide-type presen- 
tation with accompanying text comes 
from the Retinal Vascular Center of 
= the Wilmer Institute. It presents a 

„comprehensive review of the clinical 
characteristics of major medical ret- 
inal diseases. It is necessary, however, 
to-have a cassette tape recorder, slide 
projector, and screen available to use 
is information. The composite slides 
lustrate the intended points. The 
arity of the color fundus photos is 
good, within an understandable range 
of variability, while all of the fluores- 
cein angiograms are excellent repro- 
ductions. The taped narratives, while 
not professionally produced, are intel- 
ligible and informative. 
< In volume 1 the authors briefly 
review macular anatomy and the basic 
principles of fluorescein angiography. 
Emphasis is then placed on the varied 
-clinical presentations of senile macu- 
lar degeneration, using Gass’ thesis to 
explain the pathophysiologic charae- 
“teristics of this disorder. The other 
major topie presented is the presumed 
ocular histoplasmosis syndrome. In 
the discussion of senile macular de- 
generation, presumed ocular histo- 
lasmosis, and angioid streaks, the 
artist's illustrations are an important 
id in demonstrating the pathophysie- 
gic mechanisms. Many other condi- 
tions associated with subretinal neo- 
vascularization are presented. How- 
ever, the detailed description of the 
use of the argon laser for perimacular 
neovascularization is excessive when 
balanced by the author’s admission 
hat its efficacy is unproved. 

In volume 2 the presentations of 
iabetic retinopathy and the retinop- 
_athy of prematurity allow the observ- 
an opportunity to view rare histo- 
pathologic preparations that help to 
‘understand the clinical manifesta- 
ions of: these diseases more clearly. 
Studying these photos of the periph- 
yal fundus in. retrolental fibroplasia 
isa treat for any ophthalmologist. In 
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addition. tke criteria for pan-phote- 
coagulation in diabetic retinopathy 
are appropziately emphasized. While 
data en the focal laser treatment for 
diabetic macular edema are pre- 
sented, the viewer is aware that this is 
not a universally accepted mode of 
treatment. 

The strength of the authors’ presen- 
tation lies in their careful organiza- 
tion, allewing the viewer to progress 
logically fram the basic pathophysio- 
logie features of the problem to its 
varied clinical presentations. The ex- 
cellent chcice of interesting case 
material exactly illustrates the in- 
tended clinical points, and the ease 
with which this material can be 
absorbed in the “comfort of one’s own 
home” adds to the observer’s enjoy- 
ment of these volumes. 

The £5-mm slides have superior 
teaching value when compared with 
hand video-viewers or color text mate- 
rials. Perhaps the large projected 
image allows closer scrutinizing as we 
are used to viewing fundus photo- 
graphs in lectures; but for whatever 
reasons, 35-mm slides of fundus disor- 
ders seem a more reliable reference as 
to the actual appearance of such 
lesions in tre living fundus. 

For the clinician, this material 
provides a valuable periodic review of 
the clinical characteristics of the 
major medical retinal diseases and 
allows him a reference library of 
known diagnoses with which to com- 
pare his own puzzling cases. For resi- 
dents. the expense almost precludes 
personal ownership, but this collection 
of illustrative cases should be present 
in the cepartment library, where it 
would cugment and reinforce the 
retinal teaching program. 

The diagnosis of fundus disease is 
dependent on the careful analysis of 
what one “sees” during fundus exami- 
nation, and this two-volume series 
provides the practicing ophthalmol- 
ogist with an abundanee of clinical 
experience that he may readily tap at 
his leisure to sharpen his clinical 
acumen. 

Louis A. Lopes, Jr, MD 
lowa City 


Management of Complications in Ophthalmic 
Plastic Surgery, by David B. Soll, 379 pp, illus, 
Birmingham, Ala, Aesculapius Publishing Co, 
1976. 

Complications are something all 
surgeons experience, but they would 
like to have fewer and they prefer not 
to talk about them. However, much 
can be learned from discussing com- 
plications. It is unusual to find 
surgeons presenting their complica- 
tions at meetings, writing about them 
in journals, or diseussing them ‘in 
books. While not all complications are 
avoidable, many can be prevented. 
The ability to avoid complications and 
obtain a good result in spite of a 
complication, separates the superior 
surgeon from the pack. Thus, it is 
refreshing to find a book that 
addresses itself to helping ophthalmic 
and plastic surgeons anticipate, recog- 
nize, and manage operative and post- 
operative complications in ophthalmic 
plastic surgery. 

Dr Soll uses 22 experts in the field 
of ophthalmic plastic surgery, and 
they contribute considerably to the 
excellence of this text. The degree. of 
subspecialization within ophthalmol- 
ogy and the close relationship to other 
specialties are shown in Dr Sol's 
careful selection of authors. The chap- 
ters are of uniformly high quality. The 
book is attractive and well orga- 
nized. 

The single most important factor in 
avoiding complications is a detailed 
knowledge of the surgical anatomy of 
the region. The book begins with such 
a chapter and then proceeds with a 
discussion of the various diagnostic 
techniques available for orbital plastic 
surgery. A general discussion of anes- 
thetics, materials, and methods used: 
in this field follows. The various areas 
of ophthalmic plastic surgery are then 
presented with good detail and well- 
chosen illustrations and pictures. 
Since most complications are more 
easily prevented than corrected, each 
author presents his method of avoid- 
ing complications, as well as correct- 
ing them. 

I highly recommend this book to 
those with more than a casual interest - 


_in ophthalmic plastic surgery and to 


those who undertake this type of 
surgery in their practice. Dr Soll and 
all the contributors are to be com- 
mended for the organization of and 
contributions to this text. 
RICHARD L. ANDERSON, MD 
Iowa City 
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IMPLANT WEST 77 will bring together, in one Symposium, many of the most knowledgeable i 
and experienced lens implant surgeons in the world to provide contemporary instruction in theg 
concepts and techniques of the specialty. The objective of the complete Symposium is to 
provide comprehensive instruction in intraocular lens implantation for practical clinical appli- 
cation. In addition to the Advanced Lecture Seminar, optional courses are offered in 
Fundamentals, Live Surgery, Special Seminars and Eye Laboratory. A 400-page Implant 
Reference Book is orovided. Implant West 77 is sponsored by Pacific Hospital of Long Beach. 
Physicians attending the Advanced Lecture Seminar may report up to 20 hours of formal 
(Category |) credit towards the California Medical Association Certificate in Continuing Medical 
Education and the American Medical Association Physician Recognition Award. Additional 
hours o* credit may be reported for the optional courses attended. Approximate total: 54% 


hours. 
FACULTY 
Chairman: Kay Michelis, M.D. 

Robert Azar, M.D. David Dulaney, M.D. Marvin Kwitko, M.D. John Sheets, M.D. 
Charles Bechert, M.D. Miles Galin, M.D. J. Winthrop Macy, M.D. Dennis Sheperd, M.D. 
Gordon Black, Ph.D. John Gilmore, M.D. Ralph Marcarelli, Esq. Robert Sinskey, M.D. 
Herve Byron, M.D. Herbert Gould, M.D. Robert Miller, CPA Howerd Slavin, Esq. 
Stanley Casson, M.D. Harry Holcomb, M.D. Oliver Nees, M.D. Jeralc Tennant, M.D. 
Gilbert Cleasby, M.D. John A. Householder, M.D. Donald Praeger, M.D. Steve Thomas 
John Darin M.D. Robert Hubbell Henry Schultz, J.D. Marilyn Welsch, F.N. 
Don Dickerson, M.D. Ron Jensen, M.D. Gary Seltzer, M.D. David Worthen, M.D. 
Robert Drews, M.D. Otto Jungschaffer, M.D. Edgar Rainen, M.D. 

PROGRAM 


ADVANCEL LECTURE SEN/NAR—Sat, Sun, Mon/June 4, 5, 6 
Tuition incudes 400 page Implant Reference Book, breakfasts, lunches. Instruction includes preoperative, surgical and 
postoperative lens implantation techniques involving all major intraocular lenses. Intracapsular/extra-capsular `phaco-emulsifica- 
tion. Instruments, anesthesia, complications. Clinical investigation. Slides, motion pictures. 

PHYSICIANS $475.00/RESIDENTS $375.00 /PARA-MEDICAL PERSONNEL $159.00 


OPTIONAL COURSES—available only in addition to the Advanced Lecture Seminar 


FUNDAMENTALS OF IGL IMPLANTATION—Thurs/June 2—$150.000 
Introduction to lenses/@istory /Evolution of techniques/Sources 

Beginning Tips 

LIVE SURGERY DEMOB®STRATION-Fri/June 3—$150.00 

Live Intracap and extracap procedures/TV taped complications instruction 


EYE LABORATORY—Sen, Mon Evenings/June 4,5—$175.00 each 
Microscepes, eyes prowced /individual instruction—limit 30 per evening 


SPECIAE SEMINARS—Tues, Wed, Thurs/June 7,8,9—$275.00 total 

Seven irdividual 2-hour seminars by experienced implant surgeons on all phases of personal surgical techniques. Also (on 
Thurs) eight instructors (doctors, lawyers, CPA, specialists) on building your surgical practice, tax shelters, malpractice 
protection, investment fips, government controls, partnerships, group and solo practice 


REGISTRATION 


Mail registretion with tuitiom check (Payable to Implant West 77) to Pacific Hospital of Long Beach/Continuing Education Office / 
P.O. Box 1268/Long Beac™, CA 90801 Questions? Phone (213) 595-1911, Ext. 312. 


DISNEYLAND HOTEL RESERVATIONS 


implant West 77 is being heic at the DISNEYLAND HOTEL. Mail your reservations directly to: Disneyland Hotel/Implant West 77 — 
Reservations/ 1150 Cerritos Avenue/Anaheim, CA 92803. Phone: Anne McBain at (714) 778-6600 
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(epinephryl borate) 2%, 1% 


stays in the comfort zone 
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Eppy/N 1% 
average pH 
during shelf 
storage @ 25°C 
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Eppy/N: the most comfortable the laboratory studies and provide you with 
epinephrine available for your samples of Eppy/N 2% and 1% solutions. 

; Let your glaucoma patients enjoy the 
glaucoma patients. PE T Fane 
Eppy/N, formulated at an optimum See summary of prescribing information 
physiologic pH of 7.4, is adjusted to the on adjoining page. 
natural pH of tears. It starts comfortable 
and stays comfortable for your patients. As *Adler, F H. “Physiology of the Eye,’ 4th Ed., 


shown above, the relatively slight change in C: V. Mosby Co. St. Louis, Pg.'39) 1965. 


pH maintains Eppy/N within the zone of 
comfort for most open-angle glaucoma 
patients. 

Eppy/N also keeps up the Barnes-Hind 
tradition of therapeutic excellence. Eppy/N 


contains 100% free base epinephrine, making aki = 
it readily available for ocular penetration. It ja Bames-Hina 
produces no reflex tearing, so dilution is Epinephry Borate 
minimized and your patient benefits from wany Epinephry Borate 
imic 

maximum availability of epinephrine. Per CREAT 

With improved stability Eppy/N provides Sterle Ophthalmic 
outstanding shelf and patient-use life. ASF 
Studies have shown that Eppy/N outlasts as 
the other borate formulation. Eppy/N Faba) 
laboratory samples, for example, remained H TRN 
100% potent after 24-hour-a-day exposure to t a a 
bubbling air for 64 days. Your Barnes-Hind 15m ust NO 32 E 
representative will gladly review details of Da tg 


Eppy/N (epinepryl borate) 
Composition: A sterile solutien con- 
taining 2% or % epinephrine (free 
base) buffered -t 2H 7.4, erythorbic 
acid, boric acie, polyvinyl pyrroli- 
done and pelyoxy! 40 stearate; pre- 
served with beazalkonium chloride 
0.01%. Eppy’N 42% is isotonic and 
Eppy/N 1% is milcy hypertoriec. 


Indications: For simple open-angle 
glaucoma. 


Dosage: One or ~we drops in each eye 
preferably at bedtime or as cirected. 
The frequency «f nstillation should 
be titrated tonomerrically to the indi- 
vidual response >f each patient. This 
requires direct enc continuots medi- 
cal supervision. When used in con- 
junction with miotics, the miotic 
sheuld be instil=d first. 


Warning: ShouH not be employed 
where the nature of the glaucema has 
not been cleary established. Con- 
traindicated in narrow-ange glau- 
coma. Use with caution in hyperten- 
sion. 


Side Effects: Prelonged use may pro- 
duce extracellular rigmentaticn in the 
palpebral conjumc-iva whick is in- 
nocuous. On rar occasions, systemic 
side effects have Deen observed. These 
include occipita headaches, palpita- 
tion, paleness, -cceleration of heart 
beat, trembling -nd perspirat or. 


Caution: U.S. Federal law prohibits 
dispensing withsut prescription. 


How Supplied: 7.5 ml. glass bottle 
with accompany ng sterile drepper. 


Barnes-Hin’ Pharmaceuticals, Inc. 
Sunnyvale, Sa ifornia 94086 





NOW... 
a motor table 
that will lift 


the heavy 
instrument. 
















Available with 
a Large Top for 


“Two” 
instrumenis. 


Manufactured by: 


P.0. BOX 588 -+ REDMOND, WN. 98052 * (206) 885-1263 


For more details on 


OCULAR INSTRUMENTS MOTOR TABLE 


see your Instrument Distributor—or— 
Write for our free catalog 
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UNCOMPLICATED FITTING 


- The AOSOFT (tetrafilcon A) lens is available 
_ with 5 base curves or Vaults and one diameter, 
13 mm. In clinical studies 97% of all patients 
fitting needs were mei with just 3 of these 5 
Vaults! Whether you prefer to fit from an inventory 
or from a diagnostic set, there is an AOSOFT 
system for ycu to chcase. 
S Each AOSOFT lers of a given Vault has the 
_. Same posterior curve. regardiess of power, assur- 
ing aconsistent fit inceoendent of power. The 
AOSOF lens desigr provides a large optical 
zone— averaging 11.5mm in the low minus range 
—offering the advantage of stable vision with 
lans movement. In acdition, superior lens cen- 
tration virtua ly elimirates the problems of in- 
duced astigmatism and reduced visual acuity? 
Fast, accurate fitting of the AOSOFT lens, 
with reliable over-refraction, results in a high level 
of fitter confidence. In addition, inspection and 
verification methodo ogies ensure that the lens 
derediis the lens received. 





` UNCOMPLICATED PERFORMANCE 
When fully hydrated, the AOSOFT lens is 
42.5% water by weigh. Patient comfort, absence 
of spectacle blur, anc effortless adaptation are 
sey benefits of the AOSOFT lens. 
_ There's an easy2o-follow wearing schedule 
that encoureges patiant compliance, reinforced 

9y the relative ease C AOSOFT lens mainte- 


i meri can Opti ica 5 Corp., Soft Contact Lens Div., 


(tetrafilcon A) 


HYDROPHILIC CONTACT LENSES 


Advancements in lens design and lathe-cut techno c gy 
taken the complications out, and put distinctive advantez 
n the AOSOFT lens...the uncomplicated soft contact: e 


nance. Lens care inciudes asae ad re lak 
heat disinfection system. in-use durability w 


normal wear and care has been well establ ais 


in clinical trials. Your euro may enjoy the 
benefits of optimal visual acuity with a SUD RE 
and virtually invisible lens. 


UNCOMPROMISING QUALITY, 


UNCOMPLICATED PERFORMANCE 


area. For further information, filloutand send in 
the coupon provided iar rour convenience. Ae 
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(tetrafil con A) 


HYDROPHILIC CONTACT LENSES 2 
AOSOFT lenses are now available in your 

















Please tell me more about the new ROSOFT™ an 
tetrafilcon A) Hydrophilic ContactLens. = < 
O Send information. 

O Have your representative call. 































Best day. Time. 
Name 
Address 
City. Ste 


Telephone 
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HYDROPHILIC CONTACT LENSES 


"DESCRIPTION 

AOSOFT™ (tetrafilcon A) Hydrophilic Contact Lens is a hemispherica: sreli 
which covers the cornea and may cover a portion of the adjacent-scieza. 

The jens material, tetrafilcon A, is a hydrophilic random terpolymer of 
2-hydroxyethyimethacrylate, N-vinyl-2-pyrrolidone and methyimsthacry ate. 
The polymer is a three-dimensional network of terpolymer chains joined 3y 
divinylbenzene cross-links. It consists of 57.5% tetrafilcon A and 42.5% water 
by weight when fully hydrated in normai saline solution. 


ACTIONS 

nits hydrated state the AOSOFT™ Hydrophilic Contact Lens is soft ead 
“pliable. When dry, the lens becomes hard and brittie. These states are 
-completely reversible and a lens which has been permitted to dry out wid 
recover all of its hydrated properties when placed in normal saline fora period 
of twe hours. When placed on the human cornea the hydrated lens acts as a 
refracting medium to compensate spherical ametropias. The materiaPhas a 
refractive index of 1.43 and the lens has a visible light transmittance greater 
than 97%. 


-INDICATIONS 
SOFT™ Hydrophilic Contact Lenses are indicated for the correction of 
ision in. persons with non-diseased eyes who have spherical ametrop:as, 
>orneal astigmatism of 2.50 diopters or less and/or refractive astigmatism of 
2.00 diopters or less. 



































CONTRAINDICATIONS 

OSOFT™ Hydrophilic Contact Lenses are contraindicated in the presence of 

“any of the following conditions: (1) Acute and subacute inflammation cf tae 

anterior segment of the eye. (2) Any eye disease which affects the correg or 
onjunctiva. (3) Insufficiency of lacrimal secretion. 14) Corneal hypoesthesia. 

5} Any systemic disease which may affect the eye or be exaggerated Dy 

wearing contact lenses. 


WARNINGS 
<- Medications and Eye Drops: AOSOFT” (tetrafilzon A) Hydropnilic Contact 
Lenses must be stored on/y in preserved, buffered, isotonic saline solutions 
dabeled for use on soft-hydrophilic-contact lenses, such as Lensrias* Heat 
«disinfection, rinsing and storage solution or BOIL n SOAK.®* No ophthalrric 
“solutions or medications. inctuding conventional hard contact lens scigtiens 
-ontaining quaternary ammonium compounds as preservatives, should be 
used by AOSOFT” Hydrophilic Contact Lens wearers while the lens isn 3lace 
in the eye or for heat disinfection, rinsing or storage of the lens when Sis off 
he eye, LENSRINS* or BOIL n SOAK** are also suitable for use on other soft- 
hydrophilic-contact lenses. 


Abrasions and Infections: |f a lens becomes jess comfortable :hanet was 
N hen first placed on the wearer's cornea, the tens should be removed 
immediately and the wearer's eye and the iens examined for the poss:dle 
presence of a foreign body. if any eye abrasion, ulceration, irritation or fection 
is present, or any abnormal eye condition is observed concurrent! wits lens 
ear, the lens should be removed immediately and a physician consulted. 
‘Wearing Restrictions: AOSOFT™ (tetrafilcan A) Hydrophilic Contac: 
enses should:not be worn while swimming, sleeping, or in the presenee ef 
_iitating fumes or vapors, 
Visual Blurring: If visual blurring occurs the lens must be removed until the 
condition subsides, 
Lens Sanitation: Patients must adhere to the recemmended daiy sanitary 
e procedures for AOSOFT™ Hydrophilic Contact Lenses. Failure to fclicw 
this procedure may result in the development of serious ocular infectioas. 


PRECAUTIONS 

Storage: AOSOFT” Hydrophilic Contact Lenses must be stored aniyn 

preserved, buffered isotonic saline solutions labeled- for use on sof- 

hydrophilic-contact lenses such as LENSRINS® or BOIL n SOAK ® if lett 
posed to air the lenses will dehydrate, become brittle and break seacilyifa 

lens dehydrates, it should be soaked in LENSRINS® or BOIL n SOAK** anti it 

returns to a soft, supple state. i 

Cleaning and Disinfection: AOSOFT™ Hydrophilic Contact Lenses must 

be both cleaned and disinfected daily 


Cleaning: Daily cleaning is necessary to remove mucus and othe: dec: 
which may have accumulated on the lens surface. The lenses mustbe c ened 
before being disinfected, as deposits on thé lens tend to.harden ard become 
more difficult to remove when the lenses are disinfected. 
_ Disinfection: Lenses must be disinfected daily in the AOTHERM ~ Heating 
Unit for lens disinfection. The Lens Storage Container must be emptied and 

ith LENSRINS® or BOIL NSOA ustbefar 









sinfectine the lonses.. 








Hygiene: Before handling the lenses. hands must be washed, rinsed 
thoroughly and dried with a lint-free towel. Cosmetics, lotions, soaps, oils and 
hand creams must net come in contact with the lenses since eye irritation may 
result. If hair spray is used while the lenses are being worn, the eyes must be 
kept closed until the spray has settied. 


Fluorescein: Never use fluorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used, 
flush she eyes with normal saline solution and wait at least one hour before 
replacing the lenses. Too early replacement may allow the lenses to absorb 
residual fluorescein. 


ADVERSE REACTIONS 
Serious cornea! damage may result from wearing lenses which have been 
soaked in conventional hard contact lens solutions. E 

Eye irritation may occur within a short time after putting on a hypertonic 
dens. Removal of the lens will relieve the irritation. Very rarely a lens may 
adhere to an eye as a result of a patient sleeping with the lens on or wearing a 
hypotonic lens. If a lens adheres for any reason, apply a few drops of 
LENSRINS® or BOIL r SOAK®* and wait until the lens moves freely before 
removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms 
such as rainbows or halos around light or visual blurring may occur if lenses 
are worn continuously for too long a time. Removal of the lenses and a rest 
period of at least one nour generally relieve these symptoms. If symptoms do 
not subside promptly, professional consultation should be obtained, 

Excessive tearing. unusual eye secretions and photophobia are not normal: 
if these symptoms occur, the patient should be examined to determine their 
cause. 


DOSAGE AND ADMINISTRATION 

Fitting: Conventional methods of fitting contact lenses do not apply to 
AOSCFT™ (tetrafilcon A) Hydrophilic Contact Lenses. For a detailed 
description of the fitting technique, refer to the Fitting Guide for AOSOFT™ 
Hydrophilic Contact Lenses, copies of which are available from: American 
Optical Corp., Soft Contact Lens Div, Southbridge, MA 01550. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
tenses initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to the patient. 

















Wear Time Rest Period Wear Time 
f Day (hours) (nours) (hours) 
1 4 2 4 
2 4 2 4 
| 3 5 2 5 
i 4 6 2 5 
5 7 2 5 
6 7 1 6 
7 8 1 7 
i & 8 1 8 
S 9 1 8 
10-14 10 1 balance of 
15 ali waking hours waking hourst | 


tienses should never be worn 24 hours a day. 


Lens Care and Handling: Care must be taken on the initial visit to assure 
that the patient is supplied with an AOSOFT™ Wearer's Kit and fully 
understands all care and handling instructions for the lenses. As with any 
contact lens, regular recall visits are necessary to assure patient health and 
compliance with instructions. 

How Supplied: Each jens is supplied sterile in a glass vial containing normal 
saline solution. The glass vial is marked with the Vault Number, Dioptric Power, 
and Lot Number All lenses have a diameter of 13 mm. 

The AOSOFT™ Wearer's Kit is a package required for jens cleaning, 
disinfection and storage of the lenses. It consists of the following: 
AOTHERM ™ Heating Unit for lens disinfection 
AOSOFT™ Lens Storage Container 
Lensrins* Heat disinfection, rinsing and storage solution 
AOSOFT” Wearer's “How To” Book 


*LENSRINS® and BOIL n SOAK® are preserved, buffered isotonic saline 
solutions available in commercial drug outlets. 
Lensrirs® is distributed by the Soft Contact Lens Div, American Optical Corp., 
Southbridge, MA01550. “> 
BOIL n SOAK® is manufactured by Burton, Parsons and Co. ine. Washington, 
D.C. 20027 


CAUTION: Federal law prohibits dispensing without prescription. 


American Optical Corp., Soft Contact Lens Di 
Southbridge, MAQ1550 — — 





OPTIMU LENS CARE WITH AXIMUM FLEXIBILITY 


What is optimum lens care? With Barnes-Hind, of-choice. Product compatibility. Low solids 

it means the finest in Sunctional performance content. And use of the PVA vehicle 

and much more. Nortionic surfactants that originated by Barnes-Hind for the ultimate in 
won't adhere to the lenses. Preservative system- soothing, lubricating lens comfcrt. 


deal daily care system. Each solutio 
ally formulated for the finest in lens 


Bames- Hind” 
Cleaning 
& Soaking 

Solution 


For E 
Hard Contact e 
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Barnes-Hind 2-Solution Syste 
onvenient daily care with excellent 
wetting, soaking and cleaning. 





DIVIDENDS. 


it pays because. coming to the Bel 


| Company means you are investing 


only In the finest ophthalmic instruments. it pays because we match 
your needs to the most suitable instrument within your budget. It 
continues to pay because your investment is protected...our service 


ganization is also blue chip. 


© Examine eye under magnification 
--@ Allow use of fluorescein techniques 
®@ Determine corneal curvature 
astigmatism & axis 
-3 @ Inspect & measure contact lenses 
 @ Map corneal curvature changes. 
: 


he Zeiss 30 SL is a high performance 
lit lamp for universal ophthalmic use. 
rilliant illumination provided by a 12 
Halogen lamp, longer working 
istance, and redesigned head and 
n-rests make the instrument 
fortable for both physician and 

int. These features coupled with 

è world renowned Zeiss optical 
ystem give you the instrument of the 

future, today. 


The Reliance 880 Chair is designed to 
maximize efficiency. With its motor 
hydraulic base and power articslating 
top, it readily conforms to any cesired 
position with the simple touch of a 
button. Advanced design anc high 
Styling make this a wise investment 
and attractive addition te any office or 
treatment room. 

© Power articulating top 

@ Motor, hydraulic base 

© Advanced design 

@ Wide range of finishes & uphoistery 

© Heavy-duty construction 

© Reasonable price 


The Marco Lensmeter although 
compact is size, includes such deluxe 
features as a prism compensator, a 
full 90 degree inclination. external 
power and ‘axis readiags aad an 
American-style cross line target. This 
instrument provides. complete 
Satisfaction at a modest investment. 


Call us when you consider your next 
equipment investment. You, too, can start 
collecting dividends. 
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Aleon Laboratories ... 
Allergan Pharmaceutic 
Alza Pharmaceuticals 










American Intra-Ocular impla: 664 
American Optical Fe athe sea 720-722 
American Society of Contemporary Ophthalmology sesa.. 578 


Association of University Professors 
of Ophthaimology 
Ayerst Laboratories 
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Barnes-Hind Pharmaceutieals ............ 568A-568D, 707, 718-719, 723 
Bell, Charles D., Company u. ane 724 
Berkeley Bio-Engineering, Inc. 711 
Burroughs Wellcome Company 576-577 
Barton, Parsons & Company, Inc. .... 566, 579 
c 
Central Florida Society of Ophthalmology 
Chicago Ophthalmological Society .... 
Coburn Optical Industries 0000. 
Contact Lens Association of Ophthalmologists, Inc. ... 
D 
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Da-Laur Incorporated nousseen 
Detroit Institute of Ophthalmology 
Digilab, Ine. 







Eye Research Institute of Retina Foundation eca. 583, 660 
G 


General Medical Company 
Guibor & Guibor 


H 


Haag-Streit Service, Ine. ronen 
HydroCurve® Saft Lenses, Inc. 











Keeler Optical Products, Inc. 


L 

Dyn Hospital § esa cece asistencia doula ARAA 632 
M 

Marco Equipment, Ine. uresen BOT 


Medical Instrument Research 
Associates, Int. cece 
Medical Workshop U.S.A., Inc. 
Mentor seeen 
Milton Roy Company 
Muro Pharmaca? Laboratories, Ine. 
N 
New York Eye and Ear Infirmary 
New York Medical College 


547, 701 





Ocular Instruments, Inc. 
Geutron Company sâ 
Ophthalmic Surgery Seminar ...... 


Pacific Hospital of Long Beach 
Pacific Medieal Center... 
Park Ridge Hospital ....... 
Parke Davis & Company ... 
Philadelphia Pediatric Ophihaima 





logy Socie 


R 

Richards Manufacturing Co, ING a a 708 
S 

Saint Francis General Hospital .o......ccccccccscsssssscsssssececcsssssseessesserescs 569 


Saint Vincent's Hospital 
and Medical Center of New York eau. 
Saunders, W.B. Company 
Schering Corporation 
SMP Division, 
Cooper Laboratories Inc. ........... 
Sparta Instrument Corporation 
Stanford University Medical Center 
Storz Instrument Company sssi 









552-555 


T 
Topcon Instrument Corporation of America saccos 562-563 
U 


University of Pittsburgh 556 





U.S. Optical Specialties, Inc. ..... 580 
Washington Hospital Center userre 706 
Z 
Zeiss: Carl Tne danynnease raae E Ae 543, 545 


While. every preegytion is. taken te insure accuracy, we cannet 
guarantee agarrat the gpospity af an occasional change or omission 
J Tiea e preparation af this index: $ 















Now, 
Coburn is Your Source 


For The Highest Quality 
Intraocular Lenses in The World 


The Rayner Intraccular Lens is the oldest continu- 
ousły-produced ‘ens. Through experience and 
overwhelming clinical success Rayner has earned 
a solid reputation for quality and reliability. 
Thæoptical portion of all Rayner Intraocular Lenses 
is made from medđical grade Perspex CQ. The loop 
support system ismade from nylon 66. 7 


Mark VIII 
Anterior Chamber 


lris-Clip (Binkhorst) (Choyce) 


Iris-Glip 
(Fedorov Type |) 


J 


Irido-Capsular (Binkhorst) 


The policy of Coburn is to restrict the sale of intraocular lenses to 
physicians who Fave completed special training in the use of intraocular 
lenses. For furtherinformation on training programs or our products, 
ieas s. 
PERSP EONIACE UF Professional Products Division 


And this isjust the beginning of our comes 
commitment to service in Ophthalmology feos; tegra a 29803 





After 21 weeks, three of these 
epinephrines looked pretty muddy. 


Day 1 





9 weeks 
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4 weeks 





21 weeks 





Code: Az water, Bz Eppy-N 2%, C2 Epifrin 42%, Dz Eppy 2%, E2 Epinal 14%. 


Epifrin epinepnrine no) Was Clear as water 


Oxidation, as evidenced by color change, 
is a well known problem with epinephrines. 
Numerous undesirable effects such as melanin 
deposits, nasolacrimal duct obstruction and 
ocular irritation have been associated with the 
oxidized compound. 

For years we have told you about the supe- 
rior stability of Epifrin® (epinephrine HCl). But 
recently, some other epinephrine makers hav 
started talking about their “new, improved” 
formulations and enhanced stability. So we ran 
a comparison test, simulating actual patient use 
conditions* as closely as possible. The results are 
dramatically depicted in the unretouched phetos 





Only Epifrin® ep: 


a. CONTRAINDICATIONS =: i 


angie gia 











on this page. From the start, Epifrin demon- 
strates superior stability. 

Aside from protecting your patients from the 
risks associated with oxidized epinephrine, 
Epifrin maintains full potency through the 
normal use period; eliminates waste; provides 
unmatched economy. And patients, especially 
the elderly, appreciate the convenience and 
safety of the Epifrin breakproof, spillproof plastic 
dropper-tip bottle. 

Look at the photos again. Which product 
would you want in your patients’ eyes? Or yours? 
*For details, consult your Allergan representative or write 
directly to Allergan. 





1ephrine HCl) has Ty all. 








i. 


„Published by the American Medical Association _ May 1977 qY) 
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Naphcon Forte 15ml 


(0.1%naphazoline hydrochloride) 


Effective: in ocular irritation, allergic conjunctivitis and nonspecific conjunctivitis 
Soothing: rapidly relieves redness, itching and irritation. . .comfort is prolonged 
Rx only: no chance for self-medication to mask serious eye pathology 


NAPHCON® FORTE (Naphazoline Hydrochloride) Sterile Ophthalmic Solution 


DESCRIPTION: A sterile-ophthalmic solution. Each ml contains: Active: Naphazoline 

Hydrochloride 0.1%. Preservative: Benzalkonium Chloride 0.01%. Inactive: Boric Acid, Sodium 
Chloride, Potassium Chloride, Disodium Edetate, Sodium Carbonate (to adjust pH), Purified 

Water. CONTRAINDICATION: Hypersensitivity to any ingredient. WARNING: Use with extreme 

care in persons receiving monamine oxidase inhibitors — may Cause severe hypertensive 

crisis. Do not use in presence of narrow angle glaucoma. PRECAUTIONS: For topical ophthalmic 
use only. ADVERSE REACTIONS: Transient stinging and sensitivity may occur. Use with caution 

in presence of cardiovascular abnormalities. Accidental ingestion may cause hypertension, 
bradycardia, and sedation. If overd osage is severe, emergency treatment may be required 
DOSAGE: 1 or 2 drops. HOW SUPPLIED: 15 ml Drop-Tainer ® dispenser. 


TEARS Naturale 


Artificial Tears 


Designed 
For Dry Eyes 


_ Tears Naturale is the only artificial 
_ tear containing DUASORB®, a 
system of water soluble 
mucomimetic polymers with a 
marked affinity for both the 
corneal surface and the tear film 
itself. 


MUCIN DEFICIENT dry eyes cre 
helped by the Tears Naturae 
polymers that adsorb to the 
corneal surface, reploce deficient 
~ mucin, and enhance corneal 

~ wettability. 

AQUEOUS DEFICIENT dry eyes 
benefit from the polymeric system in 
Tears Naturale interacting with the 
tear film itself. The long, chain-like 
p polymers bind together the 
= — weakened tear film, making it stronger, 
(LIPID LAYER NOT SHOWN) more stable, and much less likely to 

prematurely break apart. 


LOW VISCOSITY. The viscosity of Tears Naturale is virtually the same 


as that of normal tears. Patient complaints of blurring of vision, 
stickiness, and crusting on lids are virtually eliminated. 











Now Available in Economical 30 ml Size 


TEARS Naturale MEN 


Mucomimetic Activity With Low Viscosity wie 


Alcon Laboratories, Inc., Fort Worth, Texas 76101 


TEARS NATURALE® Artificial Tears 


CONTAINS: Duasorb® water soluble polymeric system. Preservative: Benzalkonium Chloride 0.01%. Disodium Edetate-0.05% 
HOW SUPPLIED: ¥ fl. oz. and 1 fi. oz. plastic bottles à 
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_ A Combined Approach for the Diagnosis of Orbital Disease 


Barton L. Hodes, MD, Peter Weinberg, MD, Chicago... 


Increased Ocular and Systemic Responsiveness to 
Epinephrine in Primary Open-Angle Glaucoma 
Bernard Becker, MD; Stephen W: Montgomery, MD: 


Michael A. Kass, MD; Dong Ħ.:Shin, MD, St Louis. 


Epinephrine-Induced Cystoid Macular Edema in Aphakic Eyes 
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Alexander Fortier, MD; David Nelson, MD, New York. 
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- Macular Lesions Associated With Retinitis Pigmentosa 
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Factors Influencing Retinal Redetachment After 
Removal of Buckling Elements 
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» Staphylococcal Blepharitis 


Gilbert- Smolin, MD, Masao Okumoto, MA, San Francisco... 


Adjustable Rectus Muscle Recession Surgery 
Arthur L. Rosenbaum. MD, Los Angeles; 
Henry S: Metz, MD, San Francisco; 
Melvin Carlson, Torrance, Calif: 


Arthur J. Jampolsky, MD, San FRANCISCO o.oo 
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- Stereo slit-photography simplified. 


Introducing the Zeiss-Urban 
Stereo Photo Adapter. 


The Phato-Slit Lamp, “he ultimate in instrumentation for 
photographing the anterior segment of the eye, has now been 
made even mcre versatile and convenient. 


Equipped with the new Zeiss-Urban Stereo Photo 
Adapter—which “its every Zeiss Photo-Slit Lamp in use—it 
now can take color stereo photographs in one exposure, 
using only one camera. 


The secret is split-frame 35mm stereo photography, 
where two pictures are contained on one 35 mm slide. 


What split-frame stereography means to you. 

It means no framing problems. Easier projection. In- 
creased depth of field. Easier storage. Savings in film and 
processing costs. Savings in time. 

It means also easier rapid-sequence stereo fluorescein 
angiography of the anterior segment. Beztes documentation of 
patients before and after treatment. Increased convenience for 
teaching, for instance in the fitting of contact lenses. 


It’s another example of how Zeiss continues to contribute 
to your profession. Ask for details or a demonstration. 


Nationwide Service. 
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Zeiss Operation Microscc op 
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when no microsurgery is in progress 
_ 4, Has a fast disconnect coupling for removal of the 
microscope 

5. Can be controlled with utmost precision by hand 
cr foot panel 
= 6. Adapts to any ceiling height 
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8. Has proven totally reliable in operatio 


= For complete details, write Carl Zeiss, Inc., 444 Fifth Avene, 
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The mew Topcon OiviS-5u 


An advanced new operation microscope for clinics, emergency rooms, and 
ophthalmologists’ offices—for less than $3,000. 













The new Topcon OMS-50 offers hospi- 
tals, clinics and practitioners a first time 
opportunity to install a professionally- 
equipped operating microscope on the 
premises for an extraordinarily low price. 
The OMS-50 features the most essential 
advantages of the sophisticated micro- 
scopes used in hospital operating rooms: 


Coaxial light source. 
Uses light transmitted from a remote 
source through a fiber optic bundle. 
Provides cooler light than direct source. 


Oblique light source for 
homogeneous or slit illumination. 
Illuminator revolves freely around 
microscope head, and slit can be varied 
in width continuously from O to 20mm. 


45° inclined binocular. 
Microscope designed for use at a 
convenient 45° angle. Conversion 
to straight binocular viewing is 
made possible by an optional 
eyepiece attachment. 


Easy magnification change. 
Flip of lever directly beneath bin- 
ocular eyepieces changes power & 
from 6x to 10x when standard 
10x eyepieces are used. Optional 
16x eyepieces also available, for 
choice of 10x or 16x viewing. 









Motorized fine-focusing of optical head. 
A convenient standard foot switch allows operator g 
to fine-focus instrument without using hands. i 


Sterilizable attachments. 
All areas of microscope commonly touched by operator's 
hands feature removable components for sterilization. 
Lets operator use controls (for magnification, slit width, 
etc.) freely without losing sterile condition. 


Interchangeable objective lenses. 
Permit change of working distance from lens to site for 
different procedures. 


Counterbalanced floor stand. 
For greater stability. Height adjustable up to 360 mm. 


The Topcon OMS-50 is the first operation micro- 

scope designed and planned from its original e 
concept to function effectively in all types of E 
basic installations. For more information on a 
this remarkable new microscope, contact your local 
Topcon distributor or write to us. 


TOPCON 


A New World of Precision Optics 
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What is optimum lens care? With Barnes-Hind,  of-choice. Product compatibility. Low solids 

it means the finest in functional performance content. And use of the PVA vehicle 

and much more. Non-ionic surfactants that originated by Barnes-Hind for the ultimate in 
wont adhere to the lerses. Preservative system- soothing, lubricating lens comfor-. 


es-Hind 3-Solution System 
deal daily care system. Each solution 
ally formulated sor the finest in | 
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A point well made. 






GARAMYCIN 


gentamicin sulfate, U.S.P. 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile : 


Each ml. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each mi. contains gentamicin sulfate (equivalent to 3.0 mg 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 
tive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3 0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin; Group A beta-hemolytic and non- 
hemolytic streptococci; and Diplococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
richia coli. Klebsiella pneumoniae (Friedlander’s bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
: : Weeks bacillus), Aerobacter aerogenes. Moraxella lacunata 
e Pre-mounted in plastic handles and | (diplobacillus of Morakcaxenteld), and Neisseria species, 

packaged sterile. including Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients treated 
z A with gentamicin at the present time, this may occur in the 
è Disposable blade/handle units are gas future as resistance has been produced with difficulty in vitro 
ah by repeated exposures 
sterilizable and re-usable. INDICATIONS GARAMYCIN Ophthalmic Solution and 
4 Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 

DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
F every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour 
Use this convenient form to place your order. GARAMYCIN Ophthalmic Ointment: apply a small amoun 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution- 


Sterile, 5-m!. piastic dropper bottle, sterile, boxes of one anc 
eS ez six. Store away from heat 
GARAMYCIN Ophthalmic Ointment—Sterile, %-ounce 
tube, boxes of one and six. Store away from heat. 


SUPERBLADES, designed for Keeler 
Optical by Medical Workshap of Holland, 
are the world’s sharpest stainless-steel 
case-hardened micro-surgery blades— 
comparable in sharpness to diamond 
knives. 


e With super-sharp point, sectioning 
technique requires hardly any pressure. 


15°-angled blade for corneal 
puncture and suture removal. 


corneoscleral section. 


45°-angled blade for half- 
depth corneoscleral section. 


Keeler’s new SUPERBLADES. 
Points well made...and well taken. 


>" 
— 30°-angled blade for full-depth 
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Actual Size 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
984835 
NOVEMBER 197: 
For complete details, consult package insert or literature 
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available from your Schering Representative; or Professiona 














g of 5°-angled blade(s) Up to 25 blades g ayiee Coa Schering Corporation, Kenilworth, New 
ersey r 
____30°-angled blade(s) $5.00 ea. 
_45°-angled blade(s) 26 or more blades A 
$4.50 ea. 3 
E (Minimum order... Sales tax 7 x 2 
; s chering Corporation 
six blades) where applicable. SWW-9110 Kenilworth, N.J. 07033 
Enclosed is my check for Bill me 
Name 
Address 


| State Zip Phone 


pa A, Schering F 


ACHOICE FOR INITIALTHERAPY 
IN EXTERNAL EYE INFECTIONS 


agains- conjunctivitis and other in- 
fections Df external eye and adnexa due to a wide 
range of susceptible pathogens. 

Gran negative: susceptible strains of: H. influen- 
zae; E. coli, K. pneumoniae; M. lacunata; Enterobac- 
ter aeregeaes (tormeñy Aerobacter); H. aegyptius 
and Ne#seria sp., incfuding N. gonorrhoeae. 

Gran ositive: susceptible strains of: staphylo- 
cocci and streptococci including D. pneumoniae. 


Problem pathogens: susceptible strains of: P. aeru- 
ginosa and Proteus sp. (indole- positive and 
-negative). 

generally avcids sensitivity 
reactions and irritation. 
no significant organism resis- 
tance to date. This may occur in the future. 


*broad spectrum activity against many 
gram-negative and gram-positive organisms 


GARAMYCIN OPHTHALMIC 


gentamicin sulfate, U:S.P. 


Each ml. et gram contains centamicin sulfate equivalent 
to 3.0 me «geatamicin 


"Due to suscertible pathogens 
Please se= product informai on on facing page 


Solution-sterile 
Ointment-sterile 
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One great name... 
Marco. 


Practitioners differ. So do lens- ing contact lenses, and a full 0-90 

meters. That's why Marco has two degree tilt inclination. 

models: Which Marco lensmeter is right 
The Marco 101, with external for you? Call your Marco distributor 

power and axis readings. today for a demonstration of both. 
The Marco 201, with internal, Then select the one that meets 

through-the-lens readings, for prac- your needs. 

titioners who work in subdued 

lighting where external readings f // EE ARCO 

are difficult. Where Seeing Le Believing 
Both models feature as standard row 

equipment an American-style cross- 

line target; a prism compensator; 

a smaller aperture for ease in read- 


Marco 101—External readings 


Marco 201 
x AN Internal readings 
ide) 
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1409 San Marco Boulevard / P.O. Box 10157 / Jacksonville, Florida 32207 / 904/396-4210 
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It just had to happen. Incorrect lensmeter 
readings were causing lost time and aggrava- 
tion for doctors and their staffs. So, Acuity 
Systems, Inc., solved the problem by com- 
bining a micro-computer with sophisticated 
laser technology and push-button simplicity. 
The result is the AUTO-LENSMETER™. 


FAST & SIMPLE. In just two seconds flat, 
_. sphere, cylinder and axis are digitally dis- 
played in standard prescription notation. The 


AUTO-LENSMETER reads in 1/4th or 
ders. And, with only a few minutes of 


very first day on the job. 


O Please send me more information about 
the Acuity Systems AUTO-LENSMETER 
that combines computerized accuracy 
with push-button simplicity. | knew it 
just had to happen. 


Name 


1/8th Diopters in either plus or minus cy/in- 


instruction, everyone can learn to use it their 












The “Anyone-Can-Do-It” Lensmeter. 


OBJECTIVE & ACCURATE. No more target 
focusing or interpretation with the AUTO- 
LENSMETER. Just touch a button to 
receive that “one right answer” for every 
lens measurement. The instrument also 
measures prism and base direction .. . it just 
doesn’t make mistakes! 


IT DOES MORE. While we call it the 
AUTO-LENSMETER, it’s truly a new dimen- 
sion in optical instrumentation. An optional 
computer program instantly calculates “add” 
powers of multi-focal lenses, while another 
insures that every lens is measured exactly 
at optical center. A printer is available for 
documenting all lens measurements on paper 
tape or labels. 


AN ABSOLUTE NECESSITY. It all adds up 
to increased confidence, fewer errors and an 
easier day for everybody in the office. Mail 
the coupon below for more information. Bet- 
ter yet, call toll free (800) 336-0359. 


Acuity 11413 Isaac Newton Sq. 
Systems Reston, Virginia 
Incorporated 22090 


Advanced Instrumentation & Systems for Eye Care 


The AUTO-LENSMETER. 
It just had to happen. 


ee ee ee ee eee ee ee mee ee ce cee ee ce ee ee ce ee y 


G Please have a sales representative con- 
tact me to answer some of my specific 
questions. 


My interest is O immediate C long term 





Street 








City 
Telephone ( ) 


State Zip 








= See aeons mans canter een ee sone. naa inan eis! mms’ “anim aati “a 








or call toll free (800) 336-0359: 


Mail Coupon to: Acuity Systems, Inc., 11413 Isaac Newton Square, Reston, VA 22090 
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NEW FROM 
PARKE-DAVIS VIRUS RESEARCH 


VIRA-A 


(vidarabine) 


OPHTHALMIC OINTMENT, 3% 


AN IMPORTANT 


ADVANCE IN THE TREATMENT 
OF HERPES SIMPLEX 


VIRUS KERATITIS 
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VIRA-A (vidarabine) Ophthalmic Ointment, 3% 

è is not only as effective as IDU in treating Herpes 
simplex virus keratitis, but is also effective in 
patients resistant or hypersensitive to or 
intolerant of [DU 

+ usually well-tolerated locally 


NEW VIRA-A.. THERAPEUTIC USEFULNESS... 
New VIRA-A, from Parke-Davis. is the product of 1 
years’ concentrated virus research. VIRA-A is indicate 

for the treatment of acute keratoconjunc‘ivitis. andi 
recurrent epithelial keratitis due to Herpes simple 

= types 1 and 2—whether manifested by dendritic — 
or geographic lesicns. VI 
-is effective against both : = = 
ae corneal lesions and those gtr Å ibe WENA ae 22% of the IDU 


P LE Ñ N unresponsive to idoxaric 
p 
Dendritic Keratitis e in patients who ha e de 


oped toxic or hypersensitive -In 
















F S Following topica! ocular- -Seventy-five Se subjects had either 
_\, administration, only trace _ pi 
KO) i amounts of VIRA-A can be 
Pa detected in the aqueous 
= humor—and only if there is 
Geographic Keratitis 


an epithelial defect in 
the cornea. 
... AND PROGNOSIS 
Based on controlled and uncontrolled clinical trials, 
an average of seven and nine days of cortinuous therapy 
was required to achieve corneal re-epithelialization. In 
uncontrolled trials, 101 of 142 subjects (71%) re-epithe- 
lialized at the end of three weeks on VIRA-A. Seventy- 
five percent of these subjects had either not healed 
previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

VIRA-A is not effective against RNA virus or 
adenoviral ocular infections. 


*Data on file, Medical Department: Parke. 





vidarabine 


OPHTHALMIC OINTMENT, 3% 


A PRODUCT OF PARKE-DAVIS VIRUS RESEARCH 





For complete prescribing information, see pz 


vidarabine 


OPHTHALMIC OINTMENT, 3% 


FULL PRESCRIBING INFORMATION 

VIRA-A (vidarabine) Ophthaimic Ointment, 3% 

Description. VIRA-A (vidarabine, adenine arabinoside or Ara-A) 
is an antiviral drug for topical ophthalmic administration. The 
chemical name is 9-8-D-arabinofuranosy‘adenine. The 
ophthalmic ointment contains 3% vidarabine in a sterile, inert. 
petrolatum base. 
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Clinical Pharmacology. VIRA-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces aniwbioticus. 
VIRA-A possesses in vitro and invivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella~Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornaviras, VIRA-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
VIRA-A appears to interfere with the early steps of viral DNA syn- 
thesis. VIRA-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principa! metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of VIRA-A. 
Because of the low solubility of VIRA-A, trace amounts of both 
VIRA-A and Ara-Hx can be detected in the aquecus humor only if 
there is an epithelial defect in the cornea. If the cornea ‘s normal, 
ony trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of VIRA-A should not be expected to 
occur following ocular administration and swailowing lacrimal 
secretions. in laboratory animals, VIRA-A is rapid'y deaminated in 
the gastrointestinal tract to Ara-Hx. 

in contrast to topical idoxuridine. VIRA-A demonstrated less 
eelujar toxicity in the regenerating corneal epithelium of the 
rabbit. 
indications and Usage. VIRA-A Ophthalmic Oirtment, 3%, is in- 
dicated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex viras types 1 and 2. 
VIRA-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of VIRA-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. Ip controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous VIRA-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. in the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the erd of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicia, erythromycin, 
chioramphenico!; or topical stercids: prednisolone or dex- 
amethasone, have been administered concurrestly with VIRA-A 
Ophthaimic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If VIRA-A Ophthalmic Oint- 
ment, 3%, is administered concurrenily with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced giaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

VIRA-A is not effective against RNA virus or adenoviral ocular 
infections. VIRA-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral tsophic ulcers. 
Contraindication. VIRA-A Ophthalmic Ointment, 3%, is contrain- 
dicated in patients who develop hypersensitivity reactions to it. 


Warnings. Use in Pregnancy: VIRA-A (vidarabins) parenterally is 


. 


teratogenic in rats and rabbits. Ten percent VIRA-A ointment ap- 
plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% VIRA-A ointment was ap- 
plied to 2% to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the tota! recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving VIRA-A Ophthalmic 
Ointment, 3%, is remote. The topical ophthalmic dose is small, and 
the drug relatively insoluble. Its ocular penetration is very low. 
However, a safe dose for a human embryo or fetus has not been 
established. Consequently, VIRA-A should be used only when 
clearly indicated. 

it is not known whether VIRA-A is secreted in human milk. As a 
general rule, nursing should not be undertaken while a patient is 
under treatment because many drugs are excreted in human 
milk. However, breast milk excretion is unlikely because VIRA-A 
is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate . 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

it has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

in the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animais than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose {30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
VIRA-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that VIRA-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to VIRA-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with VIRA-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosyihypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of VIRA-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

VIRA-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. TG 
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THE COMFORTABLE 1 
HydroCurve Thin Lens. 





Most patients say lens awareness 
disappears a few minutes after insertion. 

The remarkepie thinness also allows a 
better oxygen-carpon dioxide exchange and 
heettransfer threugh the lens. 

Tre flexibility associated with the thin lens 
ever eiminates fe need for the circumferential 
channel. 












Centration and vision show imprevemet 
too, thanks to.a better fitting conformat 
and less interference with light trar smissio 

Thin lenses come in a wide range of- 
powers. At the same time fewer lers- 
parameters are necessary. This resul’s in a 
simpler, faster fitting routine. © Soe 

































































HYOROCUAVE® inefitcon Al CONTACT LENS 
fabricated from PHP? polymer 

ipaiy ED-hydraxyertyt methaciyiatel 55% 
Water 45%) 


DESCRIPTION 

The HydraCurve® thefiteon A} Contact Lens 
PHP* is a hemispherical shell of approximately 
14 mm. chord diameter and Q.T to 1.0-mm. 
thickness. The tens muteriat, hefiloon A, is a 
hydrophilic random copolymer of 2-hydroky: 
ahy! mathacrylate and Nevinyl 2-pyrrofidene, 
The palymer is a 3cimensonai neteofk of 
copolymer. chains joined dy sthylens glycol 
dimathacryisie crostlinks at a density of about 
one Gresttink for eetry 70 monomer units, 
it consists of 55% hefiicon A end 45% water 
ay wight when immersed in normal saline 


ACTIONS 

in is hydrated state a KydiaCurve® thetilcon 
Al Comtact Lens PHP* becomes poh and 
pliable. Whan pieced on the human comes 
the hydrated fens acts as a refracting madium 
to compensate spherical amat-opias The 
material has 2 retractive index of 1.43, 


INDICATIONS : 
jydinCurve® jhefitean A) Contact Lenser 
PHP" are indicated for the correction of 
visual acuity in persons with sondiseased 
sya who have spherical amevropias, refrac- 
“tive stigmatism of 1.50 diopters or tess and/ 
‘OF corneal astigmatism of 2.00 diopters or 
jess and aphakis. 


CONTRAINDICA TIONS 

‘HydroCurve® ihefitcon Al Comact Lenses 
PRP? gee conteaingicated by the presence of 
any! the tollewing conditions. 

4, Beute and tubacute inflammmanons at the 
anterior segmant of the eye. 

Any eye disas which affects the cornea 
ar conjunctiva. 

ingufficiency of iseima secretion. 
Cornes! hypuestheris. 

Any systemic disease which may affect 
the eye or be exaggerated by wearing 
contact lenses, 


: WARNINGS 
Madicanti and Eys Drops 

The HyaraCurve® ihstiicon Al Contact Lens 
PHP? must be nared ONLY in BOE. nSOAK* 
Gt FLEXSOL® Salution. No ophthaimic 
solutions or meadicants, inchding conventional 
hard. contact lent solutions, can be uted by 
MydroCurve® tnafiteon Al Contact Lans PHP* 
weattrs prior to or while the iens is in place 
on the aya. Only the recommended cisintsctant 
seeking solutions BOILASGAK™ or FLEX- 
SOLS, the recommended cisaners SOFT 
MATE* or PREFLEX®, the recommended 
jubrigting solution, ADAPETTES®, ar NOR- 
MOL™ Riming Solution may be used on the 
HydroCurve® thetiicon Ai Contact Lans PHP* 


2. 
3. 
4 
$. 





Abtaions and-intactions 

Ji she ns become ies comfocabienc ine 
wearer. than hen thay were first plased or 
the wearer's cotness, this: may indices the 
pieseice of stotega body. The leas would 
Se. cemeti “emimedistety and. the aatwnt 
examined: if-sny “aye “abrenon, -ulcecstion_ 
irritation: pr infection is present; 3 phesician 
should be conailiad immedianty. 


Aphskic Patiems 
Aphakic patieats shauid -for be fittes wath 
HydroCurve* inefilean Aj Contact Lenses 
PHP” during the nonoperative periodisasi, 
in thé opinion of the surgeon, the eve has 
healed compiesaty 


Lens Sanitation 

Patients must adheres to secommender. daily 
janitary cart of the HydroCucve™ thettcon 
AF Contact Lanier PHP*. Failure to Sottow 
this procedura: may result in development of 
serigqur ocular infections. 


Wasrieg Reptrietigns 

The Hydrol (Refitcon Al Contac: Lens 
PHP* shouid te <emovad belare sitapmg or 
swirnening Gr ia the presence of noxios and 
irritating wepors. 


Visual Blurring 
Whan visual blurring occurs the iens mast be 
seeded until me condition subsides. 


ReCAUTIONS 


storage 

HydmCuree® helicon Al Conzact Lenses 
PHE* must be sored ONLY in BGI NSCAKS 
ör FLEXSOL® Solution. H aft exposed to 
ait, the iesit wilt dehydrate. it s less de 
hydrates, it should be waked in BGI eSTAK È 
of FLEXSGL® Solution unts it returns t0 a 
soft, supple sram, 


Cleaning and Dikintecting 

HydreCurve® cheticar Al Contact Lenses 
PHP? mutt he BOTH cleared sod disintected 
diiy One prosecute does not replace the cimer. 
CLEANING a necestary to remove auicus 
and fiim from she feos surface. This con be 
accomplished gw wsing sither SOFT RATE” 
at PREFLEX® on a daily basis Excessive 
deposits may damage the tens; therefore, f 
‘this occurs, evaluation of the iens care pesce- 
dures should be made. 


DISINFECTING with Hydrotharn’™ ir 
Patient Unit anc BOLLASGAK® Sotution has 
been shawn to etfactively aliminate Stapayio- 
ecceut aureus, Prsudomonas serupnoss, Dan- 
dida sibitans. and Herpes simotex, aemng 
‘others, from: thedens and in the HydroCucee’ 
Carrying Case with the Hydraturve® Treaster 
Una basket! 


Hydroturve* ižeficon A? Contect Lenses , 
PHP must be cessed daily with SEFT 





MATE® of SREFLEX? rerh BOR nsOAK® 
Solution must be usc daily tar moring thè 
fenwes. The HiydroCurve™ Carrying Case fust 
be emptied and ratiied with fresh BO!La- 
SOAK Solution juri before disinfecting the 
lenses. 


H oa Hydrothermt™ 4i Patent Unit s sot 
swntabie for dintening the wnes the 
tenses must be boiled in their carvying suse 
in a nan of vatar for $5 minutes. 


ALTERNATE DISINFECTION wih FLEX- 
SOL? has heen shownsta effectively eliminate 
certain SPERME, E-G Steshylconccus sureus, 
Preusomans: aeruginess, Candida sibicans, 
aon Herpes simplex, mong others, trom 
the lens. HysroCurve® thefiigon Af Contact 
tenme PHP“ muat be uane gad rinsed 
Gaily. oF atter wearing wizh PREFLEX® and 
NORMOL® The HydeCurve® Twin Care 
aumt be emptied and cefitied with fresh 
FLEXSOL? prior te disinfecting the lenses. 
Fresh FLEXSOL® mast be used daily tor 
maring and ditintecting the lenses, 


WARNING 

DO NOT MIX OR ALTERNATE THE DIS- 
INFECTION AND STOSAGE SYSTEMS. 
area SHOULD NOT BE USED WITH 
Hi A 


Hygæne 

Patients must wash gnd Anse hands theroughiy. 
and dry with 4 lint-free tows! before handling 
‘the lenses. 


Commetios, Oron, soaps acd creamy Must not 
come m contact with the enses since eye 
sutanon may euit if har spray it used 
while the lenses are being worn, the eyes 
mutt be sepi cag unsi the spray hat 
serie 


Fiucresceis 

Newer use Huorewein while the patient is 
wearing the lenses because the lenses will 
become ditcolored. Whenever fucrescein is 
used, Hush che syes auh noma saline 
soluten anc asit at feast one hour before 
fepiagng the næs. Tas zariy replacement 
may allow the lenses to absorb sesidust 

irreversibty. 


ADVEASE REACTIONS 

Serious comes: damage may result irom wear. 
ing a tens which has been inaked in aconven- 
tional hard contact jens elution oostainirg 
prevervaturts which should not be used with 
sott hydrophilic contact lenses. 


Eye <eitatinn may ascu wethin a chert time 
ater gutting on a bypertome lens. Removal 
af the ians wilt cefieve the itation, 


Vere rarely a tens may adhere to an sya at a 





result of the Bataint sleeping with she iens 
on of wearing s hypotonic Jan. i-a jens ad- 
hares ior any season, patients may be mstrug- 
ted to apply æ few drops of BOILNSOAK' 
Solutice -or ADAPETTES®. snd walt unti 
she jént moves freely before removiig it. 


Rainbows or heor Sound objects or blurring. 
of the vipor say octer if the lenses are 
worn continucasly for too iong a tithe: Re 
most of the lenses ara a text period. of at 
iesst One haur geceraily relieves these symp- 
twins. è 


Exceviive tearing, unusual eya secretions, and 
photophobia as sot normat: if thèse symp: 
toms occur, the patiént should be exsmined 


to determine their cause. 

DOSAGE AND ADMINISTRATION 
Conventions methods. of fitting contact 
lenses do not apaty te HydtoCurve® thetiicon 


A} Contact Lenses PHP". For a detailed 
description of the fitting rechniaue, refer to 
the -HydroCurve® Fitting Guide, sdditignai 
copies of which are available. trom: Soft 
Lenses, ine; 8086 Engineer Road, San Diago. 
California 9211 


There may be # tendency for the patient te 
overwear the lenses initiatiy, Therefore, the 
importance of adhering to the following iti- 
tia} daily wearing schedule should be stressed: 
tothe patient: 











| “Laizet should niver be worn 24 hours atay: 


eerie 


f Maximum Weering | 
| Time l 
| pay ‘Continwous Day (Continsous | 
| ey Mouest O Hours) E 
rA 3 s a H 

2 3 3 a 
3 4 8 w l 
á & ft bed i 
is 6 2 wot 
6 6 3 6 ol 
7 8 ta at waking | 
Bours" | 





Care must be taken on the initial visit to assure 
that the patient is supplied with a Hydro- 
Curve? Patient Care Kit end tully understands 
alt care ang handling instructions tor the 
jenues. Ag with any contact fens, reguier 
recall visits are nacesary to ature patiant 
heaith and compliance with instructions, 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 


OF THE 


NEW YORK EYE AND EAR INFIRMARY 


JUNE 1, 2 and 3, 1977 


SPEAKERS 


Feie Dorabitity - - 

With norii use “and patient care, Hydro- 
Cure” thetileen: Al Contact Lenses PHP* 
Have been shown to- bë durable tor a mini- 
chiar oF ore year. 

HOW SUPPLIED j 

Each ienris supplied terie in è giess viai 
containing Serie Pormal sabes- solution. 
The gisss vistir marked with the baw curve, 
dioptrie power, diemeter, thickness and the 
mmanutacturing lot pumber of the ians. 


To asture proper lane dare. aid handling, each 
HydroOurse™ patient murs be supplied with à 
compiste HydroCures® Patient Care Kit. 


Fhe HydroCucn® Patient Gare Kit is a peck- 
age required for lens cieaning, disinfecting and 
storing consisting of the following: 


HydroCurve® Transtar Unit 
Me Gat. #100 


HydroCurve® Carrying Case... Cat. # 1002 


Hydea tT 4i Patient (eit. Sat. # 1003 
BOILASOAK® Solution . om. F 1022 
SOFT MATE® Stacite Cleaner 
ioptonali or... .... Lat. #1906. 
PREFLEX® Srecile Cinener 
foptional! 6. Cat. #1016 
Patient ingtructions, o o- Gar. #1007 


Aieenete Disinfection HydroCurve® Patient 
Cag Kit is a package requized for sttemate 
method of cleaning, disinfecting end storing 


} iens and consisting of the following: 
PREFLEX* Stecife Ciearer .. Sat. # 1018 
| NGRMOL® Sterile Rinsing 
Souten... 2... Bat #1017 
FLEXSOL® Sterile Solution tor 
Storage and Disintaction. . . at. #1018 
HydroGurve® Twin Gam... | Cat. #1054 
Patient instructions. . Lat. #1007 





Soft Lenses, inc. 
8006 Engines Rost 
Sen Diego, California 92133 


pretatur 
Serr Leees, tac 

“Pab aS Pa FZI 987 

T mta Mew ot Aoa seere Gooey, iet 


ANTERIOR SEGMENT MICROSURGERY COURSE 














: CLYDE R. LOCKE, M.D. 
JOVIN C. LOMBARDO, M.D. 
RICHARD J. MACKOOL, M.D. 
FRANCIS A. MANOPOLI, M.D. 
FRANK M. POLACK, M.D. 
A. BENEDICT RIZZUTI, M.D. 
NORMAN SANDERS, M.D. 


JAMES A. AQUAVELLA, M.D. 
JORGE N. BUXTON, M.D. 
JOHN R. FINLAY, M.D. 
-RICHARD H. KEATES, M.D. 
AUGUST G. KOHTIO, M.D. 
SOLOMON LIEBOWITZ, M.D. 


JAY G. LINN, JR., M.D. 
DONALD E. WILLARD, M.D. 


LECTURES, SLIDES, FILMS, LIVE CLOSED-CIRCUIT TELEVISED SURGERY AND SUPERVISED 
-PRACTICE MICROSURGERY SESSIONS. 


This CME course meets the criteria for 24 hours of credit in Category 1 for the Physicians’ Recognition Award of the American Medical 
Association À 
Registration limited to 25 participants 
Registration fee: $400.00 (Luncheons and Cocktail Reception included) 
7 Residents: $150.00 


2 + * * 


For Registration and further information, please write 


Jane Stark. Registrar 
Fost Graduate Institute 
New York Eye and Ear Infirmary 
. 310 East Fourteenth Street’ 
New York, New York 10003 


* 

















prescribe 
PE OPHTHALMIICS 


by color coded vials 


Paocanpee A) a 
+ foneme Biadene 1% 
conkers. 
(Facer eae Be 

Pr alee 





PINK YELLOW LAVENDER GREEN BLUE 


Rx, instructions and dosage are simpli- 
fied to increase patient compliance. 


“2% (free base) epinephrine with each 
strength of pilocarpine. 


15cc vials — dated to assure fresh potent 
medication—no refrigeration required. 


PERSON & COVEY INC. | 


GLENDALE, CALIFORNIA 91201 U.S.A. 










National | Medical Association 
Announces its Pre Convention 
| NEUROPHTHALMOLOGY SYMPOSIUM 













Faculty 
Joel S. Glaser, M.D. Norman J. Schatz, M.D. 
Robert S. Hepler, M.D. Marjorie E. Seybold, M.D. 
James R. Keane, M.D. Richard L. Sogg, M.D. 
Irving H. Leopold, M.D. H. Stanley Thompson, M.D. 
Nancy Newman, M.D. Robert D. Yee, M.D. 






DATES: July 30 & 31, 1977 


LOCATION: Bonaventure Hotel 
404 S. Figueroa 
Los Angeles, California 


FEE: $150 (Residents $50) includes luncheon 
For registration and information: 


T. V. Scott, M.D. 

Division of Ophthalmology 
Martin Luther King, Jr. Hospital 
12021 South Wilmington Avenue 
Los Angeles, California 90059 
























BASIC SCIENCES AND CLINICAL 
TECHNIQUES IN OPHTHALMOLOGY 


August 29 through December 16, 1977 

Under the Direction. of 

B. Thomas Hutchinson, M.D., and Associates 
of the 

Massachusetts Eye and Ear Infirmary 








OCULOPLASTIC—OCULARIST 
FELLOWSHIPS 
Of The 
NEW YORK MEDICAL COLLEGE 












Visual Optics and Refraction Clinical Sciesces 
Gross Anatomy Retina 

Histology _ Glaucoma 

Neuro-Anatomy Cataract 

Neuro-Ophthalmology Strabismus 

Physiology Cornea 

Pharmacology External Disease 

Bacteriology Uveitis 

| Attendance limited. : Fee-$850 

















Pre/Post-Op Care 
Surgical Assisting 
Liability Insurance 
Staff Appointment 
Artificial Eye Lab 
Limited Funding 



















A microscope is required 








Inquire: 


P. Guibor, M.D. & M. Guibor, C.O. 
630 Park Ave., New York, NY 10021 





For application form write to: Associate Dean, Department 
| of Continuing Education, Harvard Medical School, 25 
| Shattuck Street, Boston, Massachusetts 02115. 












i TS o pai ing sometimes associated with aqueous 
M o preparations. And Blephamide 5.0. P® 
Beete sterile ophthalmic ointment gives you 
the “staying power” that only this dos- 





Faster clinical improvement and a higher 
“eure” rate are just two of the important 
reasons to caoose Blephamide for your 
patients with nonpurulent conjunctivitis. 

Blephamide also provides the sooth- 
ing comfort of the Liquifilm" vehicle, 


age form can provide. With Blephamide 
drops, the phenylephrine works <o quickly 
“whiten” unsightly, bloodshot eyes. 

As the study! points out, sulfacetamide 
alone works in treating nonpuru’ent bacte- 
rial conjunctivitis. It’s just that a steroid/ 


thereby pro onging drug contact time sulfa combination works better. Blepha- 
and avoiding the possibility of corneal dry- mide is such a combination...and more. 


Blephamide 


(socium sul‘acetamide 10.0%, prednisolone acetate 0.2%, phenylephrine EC! 0.12%) 


LIQUIFILM “ 
OPHTHALMIC SUSPENSION 





In nonpurulent conjunctivitis* fast and 
effective. A hard combination to beat. 


Blephamide S.O.P. Sterile Ophthalmic Ointment / Blephamide Liquifilm Ophthalmic Suspension 







INDICATIONS: Based on a review of this drug by the National Academy of Sciences— National Research Council 
and/or other information, FDA has classified the indications as follows: 


“Possibly” effective: Nonpurulent blepharitis and blepharoconjunctivitis (seborrheal, staphylococcal, alErgzc); non- 
purulent conjunctivitis (allergic and bacterial). 


Final classification of the less-than-effective indications requires further investigation. 


CONTRAINDICATIONS: Acute herpes simplex (dendritic keratitis), purulent untreated infections, vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva, ocular tuberculosis and fungal diseases of the eye. 


WARNINGS: 1) im diseases due to microorganisms, infection may be masked, enhanced or activated by the stereid. 2) Extended 
use may cause increased intraocular pressure in susceptible individuals. It is advisable that the intraocular pressure be 
checked frequentty. 3) In those diseases causing thinning of the cornea, perforation has been known to have occurred with the 
use cf topical steroids. 4) Use with caution in patients with known or suspected sensitivity to sulfonamides —if sensitivity or 
other untoward rections occur, discontinue medication. 5) Should be used with caution in the presence of narrow angle glau- 
coma. 6) Reports in the literature indicate that posterior subcapsular lenticular opacities have been reported te occur after 
heavy or protraccec use of topical ophthalmic corticosteroids. USE IN PREGNANCY: Safety of the use of topical steroids 
curiag pregnancy has not been established. PRECAUTIONS: Ophthalmic ointments may retard corneal healing., 


1. Allergan Pharmaceuticals Report Series No. 56 


*This drug has been evaluated as possibly effective 
for this indication. See brief summary- 


Al RGAN Irvine, California/ Pointe Claire, P. Q., Canada 





Please Mark Your Calendar aS 


_ CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS 
ANNUAL SCIENTIFIC MEETING 


Monday, October 3, 1977 — 8:00 to.10 00 p.m. 
Ballroom, Fairmont Hotel, Dallas, Texas 


SYMPOSIUM ON EXTENDED WEARING OF CONTACT LENSES 
Herbert E. Kaufman, M.D., F.A.C.S., Chairman | 
PARTICIPANTS TO BE ANNOUNCED 
SYMPOSIUM ON INTRAOCULAR LENSES 
AND THEIR COMPLICATIONS 
Jack Hartstein, M.D... and Richard P. Kratz, M.D., Co-Chairmen 
PARTICIPANTS TO BE ANNOUNCED 


NO REGISTRATION FEE THE PROFESSION IS. CORDIALLY INVITED 


G. PETER HALBERG, M.D., F.A.C.S. OLIVER H: DABEZIES, JR., M.D., F.A.C.S. 
President Corresponding Secretary 








a pertinent message from Benson’s 2 


| photochromic D ry x 
| lens family 


R B een caf 
RX or plano o 


Turns dark 
- outdoors 









| abe light gray « dark gray * light brown + dark brown : 
in photochromi ic regular and Hi- lite laminated lenses 







-Photochromic lens display 
now avai ilable. 






@ BENSON OPTICAL CO., INC. 


a Executive offices / Minneapolis, Minn. 55435 * Specialists in prescription optics for nearly 65 years — 
QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 


















THE CRYO SYSTEM 


that Specializes in everything 


For the ophthalmologist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds . . . the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 
system that’s at home in any O.R., call or write for details 
on the new ACU22. 


@ Exhaust vent on back of console guides coolant gases (CO; 
or N20) out of the O.R. (via tubing). 


@ Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. 


© Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


OQ Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 


NEW - Available for electric and non-electric. 


MICRO (1MM) PROBES MACHEMER/BIETTI PROBE 
larger (6mm x 3mm) tip reduces 
time for multiple application 


procedures, 


straight 
cataract Cataract 





456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 


Philadelphia + New York © Los Angeles - Chicago « Houston - Atlanta - Cleveland 4 Ko eC le f 


All products repaired and serviced in Broomall, Penna. 





..With the future in sight 


ofthe 
University of lowa 
announces a 





WORKSHOP IN NEURO-OPHTHALMOLOGY 


lowa City, lowa, November 10-12, 1977 


PERIMETRY 
Lars Frisén, Sweden 
R. Burde, St. Louis 
J. Glaser, Miami 
A. Hedin, Stockholm 
J. Corbett, lowa City 
N. Schatz, Philadelphia 


EYE MOVEMENTS 
Robert Daroff, Miami 
D. Robinson, Baltimore 
D. Zee, Baltimore 
T. Troost, Miami 
L. Dell'Osso, Miami 


PUPILS 
Stanley Thompson, lowa 
I. E. Loewenfeld, Detroit 
R. A. Bef, Kingston - 
P. Bourgon, Montreal 
M. W. Van Allen, lowa City 
B. S. Grimson, Chapel Hill 


C. F. SCANNING 
Michael Sanders, London 
|. Moseley, London 
S. Trokel. New York 
M. Alper, Washington, D. C. 


‘K. Ossoinig, lowa City 


OPTIC NERVE 
Joel Glaser, Miami 
D. Regan, Halifax 
M. O. M. Tso, Chicago 
S. S. Hayreh, lowa City 
R. M. Burde, St. Louis 
D. R. Anderson, Miami 


Registration: $200 
Residents and fellows $100 


For more information write: 
Director of Conferences 
iowa Memorial Union 

The University of lowa 
lowa City, lowa, 52242 


Each of the five nalf-day sessions has been 
organized by a clinical neuro-ophthalmologist. 


p 


co-sponsored by 


OPHTHALMIC MICROSURGERY SEMINAR 


Dept. of Opthalmology; Park Ridge Hospital 





Rochester Ophthalmological Society 


August 12 and 13, 1977 
Park Ridge Hospital, Rochester, New York 





FIRST DAY PROGRAM: 
Faculty. lectures reviewing basic use of the necro- 
scope and techniques in anterior segment surgery, 
including phacoemulsification, intraocular lens 


SECOND DAY PROGRAM: 
Individual, practical work with the microscope 
guided by faculty members. SECOND DAY PRO- 
GRAM LIMITED TO 20 PARTICIPANTS ONLY. 





implantation, cataract extraction, glaucoma and 


corneal surgery. 


| 
i 
| 
| 





CO-CHAIRMEN: 
Ellis Gruber, M.D. 
G. Keefe jackson, M.D- 


FACULTY: 
James V. Aquavella, M.D., Rochester, NY 
Francis G.: Hurite, M.D., Pittsburgh, PA 
Michael A. Lemp, M.D:, Washington, D.C. 
Frank M; Polack, M.D., Gainesville, FL 
George L. Spaeth, M.D.. Philadelphia, PA 


FEE 
First Day $100 
Second Day $125 
Both Days $225 
finckudes lunches and amenities) 

Residents and fellows with letter from 
Department Chairman ‘may attend 
first day program only. Fee $50. 
AMA Continuing Medical Education 
Credits in Category | have been-ap- 
plied for. 


SPECIAL LECTURER: 


Arthur Gerard DeVoe, M.D., 
New York, NY 


To register send check payable 
tor ; 


PARK-RIDGE HOSPITAL 
Department of Opthalmology 
1555 Long Pond Road 
Rochester, New York 14626 








Everything you see above can 
cause allergic conjunctivitis. 
Everything you see below 
takes care of it. 


New Albaion-A™ 


Formulated with your allergic conjunctivitis* 
patient ir mind. Albalon-A clears the congestion 
with naphazoline HCI; calms the discomforting 
itch with antazoline. And Albalon- is the only 
antihistamine-decongestant in an artificial tear 
vehicle: L-quifilm® (polyvinyl alcohol 1.4%). Unique 
Liquifilm orotects against iatrogenic dry eye; in 
contrast, aqueous vehicles can cause dry eye. 

Thats how AlbalonA does it all faster and 
more effectively than either active ingredient alone? 
*This drug hes been evaluated as possibly effective for this indication 


See full presrioing information 





Prescribe New Albalon-A™ (ant2zine phosphate 05) 
The anti-drying, antihistamine 
decongestant combination. = 


Albalon-A™ 
Liquifilm® 
sterile ophthalmicsolution 


DESCRIPTION A <arile ophthalmic sceution having the following composition: naph- 
azoline HCI 355%, antazoline mmesphate -0.5%, with: Liquifilm® (polyvinyl 
alcohol) 1.4%; beazalkonium chloride 304%; edetate disodium; polyvinyl pyrrolidone; 
sodium chloride; sedium acetate, anhyarous; acetic acid and/or sodium hydroxide if 
needed to adjust += pH. ACTION AlbaionA combines the effects of the antihistamine, 
antazoline, anc tl decongestant, napñazoline. 


INDICATIONS#B ss2d on a review of erelated combination of drugs by the National 
Academy of Scrces— National Re=arch Council and/or other information, FDA 
has classifieditt=sndications as follows ‘Possibly’ effective: For relief of ocular irri- 


tation and/orccngestion or for the tæatment of allergic, inflammatory, or infectious 
ocular condittors Final classificatior of the less-than-effective indication requires 
further investigation 





CONTRAINDICATIONS Hypersensitivity to one or more of tae components of this prep- 
aration. WARNING Do not use in presence of narrow ange glaucoma. PRECAUTIONS 
This preparation should be used only with caution in the presence of hypertension, car- 
diac irregularities or hyperglycemia (diabetes). To prevent cantaminating the dropper tip 
and solution, care should be taken not to touch the eyelids or surrounding area with the 
dropper tip of the bottle. Keep bottle tightly closed when rot in use. Protect from light. 
ADVERSE REACTIONS The following adverse reactons may eccur: Pupillary dilation, 
increase in intraocular pressure, systemic effects due to aksorntion (i.e, hypertension, 
cardiac irregularities, hyperglycemia). DOSAGE One or twe drons instilled in each eye 
every 3 or 4 hours or less frequently, as required to relievesymptoms. HOW SUPPLIED 
45 mi dropper-tip plastic dropper bottles. On prescriotion anly. 


REFERENCES: 


Miller J. and Wolf, E.H. Antazoline phosphate and naphzzolime hydrochloride, singly 
and in combination for the treatment of allergic conjuncivitis—a controlled double- 
blind clinical trial. Ann Allerg 35: 81-85, 1975 


AlleRGAN Pharmaceuticals, irivne. [A 92713 





DEPARTMENT OF OPHTHALMOLOGY | 
ST. FRANCIS GENERAL HOSPITAL 
PITTSBURGH, PENNSYLVANIA. 
ANNOUNCES 
THE SECOND ANNUAL | 


INTRAOCULAR LENS IMPLANT SYMPOSIUM 
SATURDAY AND SUNDAY JUNE 11 & 12, 1977 


















SPEAKERS 


Richard D. Binkhorst, M.D. Marvin Kwitko, M.D. 
Dennis L. Brooks, M.D. Stephen Obstbaum, M.D. 
-Herve M: Byron, M.D. John H. Park, M.D. 


| Leslie S. Carter, B.A., J.D. Chandrappa S. Reshmi, M.D. 
Barbara Dice, R.N. David H. Rhodes, Jr., M.D. 
Edward C. Fetherolf, M.D. E. Ronald Salvitti, M.D. 
Miles A. Galin, M.D. Dorothy C. Scott, M:D. 


Turgut N.. Hamdi, M.D. l Louise Shero, R.N. 
David S. Hiles, M.D. Edward M. Sorr, M.D. 
-Francis G. Hurite, M.D. Irwin S. Terner, M.D. 
‘Kenneth B. Juechter, M.D. C. William Weisser, M.D. 


HONOURED GUEST SPEAKER | 
PROFESSOR SVYATOSLAV NIKOLAEVICH FYODOROV. 


TOPICS 


Historic review; optical principles; power calculations: A-scan: chemistry; sterility studies; 
experimental animal studies; implant technique using Copeland, Fyodorov, Binkhorst, 
Worst, etc. lenses; ECCE vs. ICCE; phaco and implants; results; complications; manage- | 
ment; indications; contraindications; implants in children; binocular vision studies: kerato- | | 
lasty and implants; corneal thickness studies; specular microscopy and endothelial cell | __ 
count; cystoid macular edema; indocin therapy: resident training; operating room nurse | . 
vigilance; informed consent & medico-legal aspects of implant surgery; patient demonstra- . 
tion; all updated topics. | 


D 





C. William Weisser, M.D. ee _ Chandrappa S. Reshmi, M.D. 
Program Chairman _ Program Co-Chairman 


Registration Fee $250.00 
Residents $100.00 os 
x : . = For information write; > 
Intraocular Lens Implant Symposium 

Department of Ophthalmology © 

St. Francis General Hospital 

45th Street Off Penn Avenue 
_ Pittsburgh, Pennsylvania 15201 





Control your room lights 
oo Automatically 







LC CCgas 


PROJESTOR 
JESTOF: LAMP MUSCLE BUNKER FIXATION 











... with the 
AUTOSWITCH 


One mule of ophthalmology states that room and fixation and indirect ophthalmoscope. 

ligh ing must be adjusted for an examination. But no rules Space-age construction guarantees years of 

state that you have te waste your time and effort making effortless, automatic lighting. And, for special instances, 
those adjustments. manual overrides are included on the contrel panel. 
Consider, then, Diversatronics’ remarkable Autoswitch. All Send for our brochure and find out more adout the Auto- 
you do ss lift the instrument you need from its holder on switch. It’s one idea of ours that should make your medical 
the Autcswitch, and room and fixation lighting are adjusted life a lot easier. 


—aztomatically—tc the proper use of that instrument. 
Replace the instrument, and the room is returned to its 
original lighting. 


Aren't you glad we thought of it? 























The simoly-installec Autoswitch can be fit into any of your Here’s how the Autoswitch works: 

owe cabinets in the examination room... or you may order | pocronLirts | POWERTOINSTRUMENT T room uicers | Fanion Licht 
your Autoswitch in ane of our special custom cabinets. Up Se Moscone | x 4 oro 
te xur hand instruments may be placed on the Autoswitch [INDIRECT OPHTHALMOSCOPE ON [ore 

panel (Autoswitch model available for re-chargeable in- Poa oN | M 
stremerts); separa provision is made for the slit lamp TRANSILLUMINATOR ON t ON 





456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19088 (275) 353-4350 
21211 Floweridge Drive, Palos Verdes Peninsula, California 90274 (273) 377-0708 
337 Carriage Drive, NE Atlanta, Georgia 30328 (404) 255-8326 





DAYTIME and NIGHTTIME 


Round-the-clock therapy 
for Superficial 
External Ocular Infections 


For daytime use, the clear solution does not blur vision. For nighttime use, the 
ointment provides prolonged contact with the infection. In both of these prod- 
ucts, triple-overlapping antibiotic formulas are effective against a wide range of 
gram-negative and gram-positive bacteria. Efficacy has been proven in millions 
of uses over the past 20 years. 


NEOSPORIN -  NEOSPORIN 


Ophthalmic Solution m Ophthalmic Ointment 
Sterile s Sterile 
(Polymyxin B-Neomycin- 4 ~ (Polymyxin B-Bacitracin- 

Gramicidin) ee ws, Neomycin) 









Burroughs Wellcome Co. R a 
$R Research Triangle Park l 
Welicome / North Carolina 27709 


cent page for brief prescribing information _ 





'NEOSPORIN’ 
Ophthalmic 
Solution =terile 
(Polymyxin B- 
Neomycin-Gramicidin) 







| Each ‘ce contains: Rerosporin® brand 

| -Polyrayxin B Sulfata5,COO Units; nearmycin 

sulfate. 2.5 mg fequecaient to 1.75 mg neo- 

= mycin base); gramicidin 0.026 mg. Vehicle 

contains alcohol-0.8%, thimerosal (peeserva- 
tive} G:001% and the -nactive ingredients 
propytene glycol. payoryethylene goly- 
oxypropylene compaund, sodium creoride 

’ Cand purified water. : 


_NEOSPORIN” 
Ophthalmic 

~ Ointment Sterile 

~ (Polymyxin B- 

- Bacitracin-Neomycin) 


Each cram containg:.a#eresporin® brand 
2c Polymyxin B Sulfate =: 0CO Units, zing baci- 
““gyacin 400 Units; nec™eycn sulfate 5 mg 
fequivalent to 35 me neomycin basel- 
“special white petrolaiem Js. f 
Briot Disclosure belcw applies to the sclu- 
tion and ointment. : 
: INDICATIONS: For tae short-term treatment 
<o of superficial externa ocelar infectiors 
caused by organisme susceptible to o@e or 
morei the antibiotics : 


CONTRAINDICATIO 8: 
Contraindicated in th see persons whoave 
shown sensitivity tú any of the composerts. 


WARNINGS: .-. : 
Prolonged use may resultin overgrow frof 
onsuseeptible gorgar sms Ophthaimic Ont- 
ment may retard corneal healing. 
PRECAJTIONS: - 
Culture and susceptit:ty sting shouxibe 
performed during treatmeat. = 
Allergie cross-react:cns Nay. occur which 
-could prevent the useef any or all of the 
“following-antibiotics fer the treatment of 
future infections: kanaraycn, paromormycin. 
streptomycin, and possibly gentamicin. 


ADVERSE REACTIONS: : 
Neaomycin is anot-uncomreon cutaneoss 
sensitizer. Articles in tas current literatare 
indicate an increase ir *he prevalence of 
‘persons allergic to neemyon. Complete 
literature available on "equest from 
Professional Services Lept PML. 

















oe boat Burroughs Webaome Co. 
Research Trarze Park 
Welcome North Carolina 27°70 















THE UNIVERSITY OF SOUTHERN CALI 
SCHOOL OF MEDICINE 
Presents a 
POSTGRADUATE COURSE - 
DIAGNOSIS AND MANAGEMENT OF 


MACULAR AND RETINAL VASCULAR DISEASES 
AND INTRAOCULAR TUMORS 























BSC. FACULTY 
Arthur W= Allen, M.D. 
Philip E-Dleary, M.D. 
Stepheni Ryan, MD: 


GUEST FACULTY 

Alan C. Bird, M.D. 
August F. Deutman, M.D. 
Ronald G. Michels, M.D. 


This course is oriented for the practicing clinician. The common, but leać ng, causes of visual loss, €.g., senile 
macular degeneration, diabetic retinopathy, etc., will be considered: in detail zs well asg wide range of fundus 
disorders. The clinical presentation and slides, fluorescein angiography, ang diagnostic tests will be stressed. The 
prognosis of the natural course as well as the indications for treatment will be discussed: The results; 
complications, and contraindications will be emphasized. 


There will be ample time for relaxation and recreation at the beautiful Mauna Keg Beath Hotel in Hawaii 


AUGUST 6 to 13, 1977 
MAUNA KEA BEACH HOTEL 
KAMUELA, HAWAII 


The USC Schoo! of Medicine certifies that this continuing medical educatian offering mests the criteria for 29° 
credit hours in Category | of the Physician's Recognition Award of the American Medical Association provided itis- 
used and completed as designed. : 
For further information regarding the above program and travel arrangemeats, piease-cormplete and return this | 
form to: University of Southern California, School of Medicine, Postgraduate Division: 2085 Zonal Avenue, Los” 






























Name m 
Address nooo neea zs nee = 
City. —— - State ee S Zi 
Phone © 2222 ee 














papilio within 
seconds. 


PERMA TWEEZ" ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only patentsd self- © 
correcting needie in existence. Battery. opereted instrument : 
sterilizes itself when current flows. No-puncture safety feature | 
aiso helps. prevent infection. Simple enough to be used by laymen 

(for cosmetic purposes only). ; : 
Thousands of units sold for such varied profess onal application © 
as removal! of inverted eyelashes to cosmetic use. 





Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


O Invoice after 30 days 
O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. A0-85 
1935 ARMACOST AVE., WEST LOS ANGELES. CA 90825" 


$22.45 


DR. 


aay 
5 ht 
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THE 
BRILLIANT 








Nikon CS-1 
Slit Lamp Microscope 


Brilliance is assured by the high 
intensity halogen light source of the 
Nikon CS-1 slit lamp microscope. 
This quality instrument places the 
patient eleven inches from you—the 
ideal examination distance. 

For brilliant performance, the slit 
width control is mounted on the 
joy stick for easy adjustment of the 
slit while focusing. Controls for slit 
rotation and length, as well as filter 
changing, are located conveniently. 

The Hruby lens is in a special 
mount for automatic positioning and 
out-of-the-way storage. 

For glaucoma diagnosis, a precision 
applanation tonometer is available 
that has a measurement range of 
0-80 Hg. 

Compact and lightweight, it is 
ideal for mounting on an instrument 
stand. The CS-1 is incomparably Nikon. 

Write or phone for details. 

Nikon Instrument Division, 

Ophthalmic Dept., 

Ehrenreich Photo-Optical Industries, Inc. 4# 
623 Stewart Avenue, 

Garden City, New York 11530. 

Phone (516) 248-5200. 


Nikon 


The first name—and the last word— 
in optics. 








Keratitis sicca 
Recurrenticorneal erosions 
Ectropian 

Exophthalmia 

Taumatičlid dáiage 

Bell's Palsy 
Neüroparälştičkeratitis 
Conjunctival burns 
Exposure cenjünctivitis 
Pemphigoid 

Decreased comeal sensitivity 
Surdeny 

Postsurgery 
Stevens-Johnson syndrome 
Old-age 


Avitaminosis A 


LACRI-LUBE 


sterile ophthalmic ointment 


The moisturizer. 
For the eye that can't protect itself. 


Al leRGA N Pharmaceuticals 


Irvine, California 


Contains: white petrolatum, mineral oil, nonionic lanolin derivatives. 
chlorobutanol 0.5% ‘chloral deriv.) as preservative. Supplied in 3.5 gm tubes. 


















Glaucoma Fellowship _ 


The Department of Ophthalmology at St. Vin- 
cent's Hospital and Medical Center of New York 
in cooperation with the Department of Ophthal- 
mology of the Cabrini Health Care Center offers a 
















P lease l One-Year Glaucoma Fellowship 
Mark Your under the direction of 
G. Peter Halberg, M.D., F.A.C.S., 
Calendar to start July 1, 1977. 


Annual stipend of $16,000 with 
additional benefits. 


NATIONAL MID-WINTER SCIENTIFIC 
MEETING of the CONTACT LENS ASSOCI- 
ATION. OF OPHTHALMOLOGISTS Thurs- 
toe dayy Friday, Saturday and Sunday. January 

“49 to: 22, 1978, at the Sahara Hotel, Las 
Vegas, Nevada. 






























Write and send curriculum vitae to Robert A.. 
D'Amico, M.D., Director, Department of Oph- 
thalmology, St. Vincent's Hospital and Medical 
Center of New York, 153 West 11th Street, New 
York, New York 10011. 


Symposia and courses will be presented in 
all the major contact and intraocular lens 
disciplines. 











Complimentary Practice Management Semi- 
nar. 


The Tenth Conrad Berens Memorial Lecture 
will be delivered by: 
Saiichi Mishima, M.D. 
. Chairman and Professor 
Department of Ophthalmelogy 
© ‘Tokyo University Medical School 





THE BLAYDES CLINIC 


‘A limited number of free papers can. be 
accommodated. Send brief abstract to: 
Oliver H. Dabezies. Jr, M.D., F.A.C.S. 
2620 Jena Street 
New Orleans, Louisiana 70115 


Excellent opportunity for General Ophthalmolo- 
gist. Helpful if capable of handling fluoroscein 
and photocoagulation. Association with growing 
For information and registration write to: practice. ~ : 
Paul Henan, M.D., Treasurer, CLAO 
P.O. Box 588 
1720 North Lebanon Street 


Lebation, Indiana 46052 Modern spacious clinic includes up-to-date 


equipment and is staffed with a large well-trained 


A special favorable room rate has been ar- group of assistants. 


‘ganged with the Sahara Hotel. 


| For room reservation only write directly to Poe ee ; ; 
< the Sahara Hotel, Las Vegas, Nevada 69114 On going research continued in several different 


fields of ocular surgery. 


-ie QLIVER H. DABEZIES, JR., M.D., F.A.C.S. 
a : Meeting Chairme : : : 

: Crap if interested, please contact: 
G. PETER HALBERG, M.D., F:A.C.S. 

Meeting Secretary ; : 
J. Elliott Blaydes, M.D. 
The Blaydes Clinic 
Corner of Frederick & Woodland Ave. 
Bluefield, West Virginia 24701 


































ALL EYES FOCUS ON HARPER AND ROW'S 
5 LOOSE LEAF VOLUMES 

FOR PROGRESSIVE, PRACTICING OPHTHALMOLOGISTS... 
ONE COMPLETE, EVER-CURRENT REFERENCE 





‘CLINICAL 
OPHTHALMOLOGY 


edited by Thomas D. Duane, M.D., Ph.D., FACS. 





benefits you can't afford to miss: 


You are informed, on a regular basis, 
of all tha- is new, including 
advances in techniques o- 
ophthalmic surgery. 
- Approprate 2quipmen=, and 
rationale-of its use, is rewewed. 
- No charg for preview! Harper and 
Row wilfsend you CLINICAL OPHTHALMOLOGY, 
ALL 5 VOLUMES, for generous 30-day, 
no-cost examination. 


loose leaf concept: new pages for old! 

First set of 2asy-to-insert “evision 

Pages automatically will be-sent to 

CLINICAL OPHTHALMO -OGY subscribers at no 

extra charge, along with instructions —S| —— Ss eae > —— — F 


on how anc where to inser- new pages. | . 
Revisions im future years ae optional. Harper & Row Publishers, Inc. eee hai 
| k bn Loose Leaf Reference, 2350 Virginia Ave. 
ook what you get: | Hagerstown, MD 21740 
5 loose Eaf volumes, 
concise and comprehensive 
* 3,000 pages 
+ 212 chadters encompeszing 
the entire fizld of ophthalmology 


Please send me on 30-day approval or phone 301-733-2700 (ask for Mrs. Taylor): 


O CLINICAL OPHTHALMOLOGY, 5 VOLS., $275 

O Enclosed is my check for $275 (We pay postage, handling.) 

f - ae C Please bil! me full amount, $275, plus postage, handling, $3.0C 
* all information clinical in scope CO Please bill me $ per month. ($10 minimum.) 


+ 156 impressive contributors, | 














experts in their specia't-es ee (ol Heh 
+ 3,030 cear illustrations ee RES 
and phctos, plus 6 color plates Dose 
* 367 tabees end figures 
City State Zip 








for fast ana yses 
* 8x10 easy-to-hand & size No deposit; no interest; no carrying charge. 
* annual -evision service Postage and handling costs will be included in installments. 
* separate computerized index, MAY 77 AOO 
updated fo- new revisicn pages 


eee eee ee 












Fundus Camera 


Introducing the RC-W ... the newest member of the Kowa 
family of quality retinal cameras, available exclusively from 
Keeler. Years of technological experience have created 
the RC-W’s long-awaited advantage—clear, wide-angle 
coverage, twice as wide as comparable cameras with only 
30° coverage. The result of advanced, specially-designed 
optics, the wide RC-W view often makes supplementary 
pictures of surrounding areas unnecessary, resulting ina 
savings of time and money. And, like all Kowa RC cameras, 
the photos are sharp and clearly-defined. 

The automatic (one frame per second) RC-W 
comes complete with the following: built-in 
interference fluorescein filters; 300-watt 
power supply unit; electronic flash; motor 
drive back; data recorder to inscribe 
date, exposure number or written 
information on film. Also available: 
optional motorized table (pictured) 

Wide angle capability... ata 
moderate price. Call or write for 
details and specifications. 


4 Kee er 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 
Philadelphia - New York - Los Angeles - Chicago + Houston - Atlanta + Cleveland 


- mi = All products repaired and serviced in Broomall, Penna. 
..with the future in sight 


sulfonamide artibacterial NR a 
- . * nu ra € 
for ocular infections in external 


eye infections* 


Sodium SULAMYD’ optimyp’ 


brand of 


brand of sodium sulfacatamide, U.S.P. bradnisolont sodium 
OPHTHALMIC SOLUTION 30%-STERILE phosphate, U.S.P. and 
OPHTHALMIC SOLUTION 10%-STERILE sodium sulfacetamide, 
OPHTHALMIC OINTMENT 10%-STERILE U.S.P. (0.5% prednisolone 
phosphate equivalent 
and 10% sodium 
anti-inflammatoryt/antibacterial Se E 
in external eye infectiars*t SOLUTION- 


METIMYD sate 


brand of prednisolone acetate, U.S.P. 
anc sodium sulfecetamids U.S.P. 
OPHTHALMIC OINTMENT-STERILE 
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anti- nflammatory/ 
antiallergic agent 
in external 

eye conditions 


METRETON’ — 


brand of 
prednisolone sodium 
phosphate, U.S.P. 
(0.55 prednisolone 
phosphate equivalent) 
OPHTHALMIC 
SOLUTION- 
STERILE 





Right 
for the eyes 


The Schering Family 
of Ophthalmic Products 


—selective roles for 





selective needs 


*due to susceptible pathogens 
+This drug has been evatuated as “possbly effective’ for 
this indication. 


Copyright © 1976, Schering Corporation. All rights reserved. 


Befare prescribing any product on this page, please see ful! product 
formation, brie! summaries of whict-appear on following page. 
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‘Sodium SULAMYD® 
"brand of sulfacetamide sodium, U.S.P. 
Ophthalmic Solution 30%, Solution 10%, Ointment 10% —Sterile 


INDICATIONS Sodium SULAMYD is indicated for the treatmert of conjunc- 
tivitis, corneal ulcer, and other superficial ocular infections due to susceptible 
microorganisms, and as adjunctive treatment in systemic sulfonamide therapy 
of trachoma. 





=. CONTRAINDICATIONS Hypersensitivity to sulfonamide preparations con- 
traindicates the use of Sodium SULAMYD. 


PRECAUTIONS The solutions are incompatible. with silver preparations. 
Ophthaimic ointments may retard corneal healing. Non-susceptibie organisms, 
including fungi, may proliferate with the use of these preparations. Sulfon- 
amides are inactivated by the para-aminobenzoie acid present in purulent 

exudates. Sulfonamide sensitivity reactions may occur. June 1972 


METIMYD® 

brand of prednisolone acetate, U.S.P., and sodium sulfacetamide, U S.P. 
Ophthalmic Suspension and Ointment—Sterile. Each mi. or Gm. contains 5 mg. 
prednisolone acetate and 100 mg. sodium sulfacetamide. 






INDICATIONS—Suspension Based on a review. of this drug by the 
National Academy of Sciences—National Research Council ardor other 
information, FDA has classified the indications as follows: 

Possibly’ effective: for the treatment of the following inflammatory and 
allergic conditions affecting the eyelids and anterior segment of the eye. 
EYELIDS: allergic blepharitis, blepharitis associated with seborrheic 
dermatitis and other nonpurulent forms of conjunctivitis including those 

“associated with hay fever, and conjunctivitis due to physical agents such 
as foreign bodies, chemicals (acids. alkalies) and other irritants. COR- 
NEA, SCLERA. IRIS, AND UVEA: interstitial, postoperative. ard scieros- 
ing keratitis; chemical and thermal burns of the cornea: correa! ulcer: 
herpes zoster ophthaimicus; phlyctenular keraloconjunctivitis: corneal 
neovascularization; scteritis; episcleritis: acute, chronic, and traumatic 
iridocyciitis. 

4 Final classification of the less-than-effective indications requires further 

investigation. 














































Ointment: METIMYD is indicated in the following: inflammatory. and allergic 
“conditions affecting the eyelids and anterior segment of the eye: 

_ Eyelids: allergic blepharitis: blepharitis associated with seborrhec dermatitis: 
other nonpuruient types of blepharitis. 

Conjunctiva: allergic conjunctivitis, ie, vernal, phyictenular, and other non- 
“purulent forms of conjunctivitis including those associated with hay fever: 
conjunctivitis due to physical agents such as foreign bodies, chemicals (acids. 
alkalies) and-other irritants. 

‘Cornea, Sclera., tris, Uvea: interstitial, postoperative, and sclerosing keratitis: 
chemical-and thermal burns of the cornea: comeal ulcer: herpes zoster 
ophthaimicus; phiyctenular keratcconjunctivitis; corneal neovascularization: 
- scleritis, episcleritis: acute, chronic, and traumatic iridocyclitis. 

in .ceep-seated infections, such as endophthalmitis, panophinaimitis. and 
orbital cellulitis, or when systemic infection threatens, specific oral (antibiotic, 
sulfonamide) therapy shouid be employed. Local treatment may be used as 
adjunctive therapy. 


CONTRAINDICATIONS The contraindications for METIMYD are the same as 
those for other corticosteroid-sulfonamide preparations. Topical ophthaimic 

orticosteroid -preparations and combinations are contraindicated in: early 
= acute herpes simplex and the early acute stages of most other viral diseases of 
‘the cornea and conjunctiva: active tuberculosis of the anterior segment of the 
eye; fungal. disease of the cornea. conjunctiva and lids; acute purulent 
untreated infections of the eye which, like other diseases caused by microor- 
ganisms, may be masked or enhanced by the presence of the steroid; 
individuals. with known sensitivity to any of the ingredients. 





‘PRECAUTIONS: Extended use of topical steroid therapy may cause increased 
Intraocular pressure in certain individuals. in prolonged therapy, # is advisable 
“that intraocular pressure be checked frequently. in those diseases causing 
thinning of the.cornea, perforation has been knowr to have occurred with the 
“use-Of topical steroids. As with any antibacterial preparation. prolonged use 
may- result-in overgrowth of non-susceptible organisms, including fungi. if 
Superintection occurs, appropriate measures should be instituted. Sensitivity 
reactions: may occur in certain individuals. if signs of sensitwity develop, 
discontinue use: 

‘The protracted use of topical corticosteroids in the eye reportedly has been 
_farely associated with the development of posterior subcapsular cataracts. 

be dee weet January 1973, July 1973 


-OPTIMYD™ 
: prand of prednisolone sodium phosphate, U.S.P. and sodium salfacetamide, 


: (0.5% Prednisolone Phosphate Equivalent ‘and 10% Sodium Sulfacetamide) 
Ophthalmic Sotution—Sterile 


ANDICATIONS. OPTIMYD is indicated in the tellowing inflammatory and 
llergic: ‘conditions-affecting the eyelids. and anterior. segment of the eye. 
EYELIDS: allergic blepharitis,.biepharitis associated with seborrheic dermatitis, 
and other. nonpurulent types of blepharitis, as well as Spastic.entsopion due to 
local irritation. CONJUNCTIVA: allergic conjunctivitis ie, vernal, phiyctenular 
and other nonpurulent forms of conjunctivitis including that associated with hay 








< fever. and conjunctivitis: due: to 








physical agents such as foreign bodies 


chemicals (acids, alkalies) and other irritants. 

NOTE: For topical antibacterial therapy of acute purulent. infections of the 
eyelids and conjunctiva caused by pathogens sensitive to sodium suiface: 
tamide an ointment and solutions of sodium sulfacetamide (Sodium Sulamyd™ 
are available. CORNEA, SCLERA, IRIS: interstitial keratitis and other kerati- 
tides, corneal ulcer: herpes zoster ophthaimicus: phiyctenular keratoconjune: 


< fivitis; Corneal neovascularization: scleritis: episcleritis; acute, chronic anc 


traumatic iritis; iridocyciitis. 


CONTRAINDICATIONS Like other topical ophthalmic preparations contain: 
ing corticosteroids, OPTIMYD shouid not be used in acute herpes simplex or in 
the acute stages of other viral infections of the cornea and conjunctiva. 
OPTIMYD is also contraindicated in the presence of active tuberculosis of the 
anterior segment. of the eye, in fungal infections, and in untreated acute 
purulent infections of the cornea, lids and conjunctiva. Whenever it is suspect- 
ed that the infection is caused by organisms non-sensitive to sulfonamides, 
supplemental therapy with appropriate antibiotic agents should be included. tf 
the infection fails to respond promptly, the medication should be discontinued 
and other indicated measures started. 


PRECAUTIONS © Prolonged use of topical steroid therapy may cause in- 
creased intraocular pressure in certain individuals, and hence, itis advisable 
that intraocular pressure. be checked at regular intervals. 

in those diseases causing thinning of the cornea, perforation has been known 
to have occurred with the use of topical steroids. 

The protracted use of topical corticosteroids in the eye reportedly has been 
rarely associated with the development of pcsterior subcapsular cataracts. 
OPTIMYD should not be used in patients with known or suspected sensitivity to 
sulfonamides. If sensitivity or other untoward reactions occur, discontinue use 
of the preparation. July 1973 


METRETON® 

brand of prednisolone sodium phosphate 
{0.5% prednisolone phosphate equivalent) 
Ophthalmic Solution—Sterile 


INDICATIONS METRETON Ophthalmic Solution is indicated for the treat- 
ment of the following conditions. Ophthalmic: steroid-responsive inflammatory 
cenditions of the palpebral and bulbar conjunctiva, cornea and anterior 
segment of the globe, such as allergic conjunctivitis, acne rosacea, superficial: 
punctate keratitis, herpes zoster keratitis, iritis, cyclitis, selected infective 
conjunctivitis when the inherent hazard of steroid use is accepted to obtain.an 
advisabie diminution in edema and inflammation: corneal injury from chemical 
or thermal burns or penetration of foreign bodies. 

Otic: steroid-responsive inflammatory conditions of the external auditory 
meatus, such: as allergic otitis externa. selected purulent and nonpurulent 
infective otitis externa when the hazard of steroid use is accepted to obtain.an 
advisable diminution in edema:and inflammation. 


CONTRAINDICATIONS METRETON Ophthalmic Solution should not be used 
in acute superficial herpes simplex keratitis or in other viral infections of the 
cornea and conjunctiva, such as vaccinia and varicella. 

This drug is contraindicated in patients with perforation of a drum membrane. 
METRETON Ophthalmic Solution is contraindicated in patients with tuberculo- 
sis of the eye and in those with fungal diseases of ocular or auricular structures: 
Hypersensitivity to a component of this medication contraindicates its use. 


WARNINGS METRETON.Ophthaimic Solution is not effective in mustard gas 
keratitis and in Sjogren s keratoconjunctivitis. f 
Steroids should be used with great caution in the treatment of stromal herpes 
simplex; frequent slit-lamp microscopy is mandatory 

Prolonged use of this medication may result :n glaucoma. damage to the optic 
nerve, defects in visual acuity and fields of vision, posterior subcapsular 
cataract formation. or may aid in the establishment of secondary. ocular 
infections from pathogens liberated from ocular tissues. 2 

in those diseases causing thinning of the cornea or sclera, perforation has been 
known to occur with the use of topical steroids. : 
Acute. purulent. untreated infection of the eye or ear may be masked or activity 
enhanced by the presence of steroid medication. t 
Usage in Pregnancy The safety of intensive or protracted use of topical steroids ` 
during pregnancy has not been substantiated. 


PRECAUTIONS. Since fungal infections of the cornea are particularly prone to 
develop coincidentally. with tong-terrn local steroid applications, funqus 
invasion must be. considered in any persistent corneal ulceration where a 
steroid is in use-or has been used. 

Intraocular pressure should be checked frequently. 


ADVERSE REACTIONS Glauicoma.with optic nerve damage. visual acuity and 
field defects, posterior subcapsular cataract formation. secondary .ocular, 
infections from pathogens, including herpes simplex liberated from oculaf 
tissues, perforation of the globe. : 
Viral and fungal infections of the cornea may De exacerbated by the application: 
of steroids. 


Rarely, stinging or burning may occur June 1974 
f : Schering Corporation e 
{LHI Kenilworth, New Jersey 07033 SWW-7080R1 





Minin Een Akos CONTACT 
B-SCAN 
ULTRASONOGRAPHY 


with Gray Scále 


` Examine 
+ — Opaque Eyes 


Through the 
Closed Lid...~ 









BRONSON-TURNER 
OPHTHALMIC B-SCAN 


Mfg. by GRUMMAN HEALTH SYSTEMS 
Faria N.Y. 11797 


Provices immediate diagnostic 
information in both ocular and orbital 
pathological conditions that otherwise 
would not be apparent. 


Provides an instant 
permement photo record. 
Easy to Use 
. Two knobs to adjust 
. Without water bath 
M-9076 Ophthamic B-Scan 


Complete with Camera and Adapter, 
115-50 Or760! Has: 2. AR $8595 


Write for additional information and reprints. 


Jointly developed by Grumman Health Systems and the 
Ophthalmological Electronics Laboratery of the South- 
1h J f O slrumenrl ampton Hospital, Southampton, N.Y. 
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STORZ INSTRUMENT COMPANY 3365 Tree Court Industrial Blvd.. St. Louis, Mo. 63122 


in steroid-responsive 
inflammatory disorders 
of the anterior segment 


one highly 
effective 
steroid... 
intwo — 
convenient 


formulations 
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Sterile Ophthalmic Solution 


DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHATE MSD) 


0.1% Dexamethasone Phosphate Equivalent 





e no 2yedropper s necessary—the OCUMETER® ophthalmic dispenser 
ccaveniently dispenses one drop ata time 


e remains stab € at room temperature—may be carried in purse or pocket 
e pHcompatib € with that of the eye 





Sterile Ophthalmic Ointment 


DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHATE MSD) 


0.05% Dexamethasone Phosphate Equivalent 





e mets below body temperature: medication spreads evenly over the entire 
ey= preventing “‘blink-out”’ 


e useful at bedtime or under a patch (to allow for individual patient needs) 


e paricularly useful when prolonged contact of steroid medication is indicated 


Coneraindications: Acute super- 
fic= harpes simpeex keratitis. 
Funzal diseases o` ecular or auric- 
ulestructures. 

Vaeein®, varicella and most other 
viral diseases of the cornea and 
cor fgunctiva. 

TuBerculosis of the eye. 
Hy»=rsensitivity tc a component of 
this medication. 

Pesforacion of a dum membrane. 
Warsainzs: Employment of steroid 
medicetion in the treatment of 
strema herpes Simplex requires 
gre= caution; frequent slit-lamp 
micwscopy is mandatory. 
Prcisnged use may result in glau- 
coma, damage to the optic nerve, 
def=ts in visual acuity and fields 
of sicn, posterior subcapsular 
cata-ac: formation, or may aid in 
the 2stablishmert of secondary 
ocular nfections from pathogens 
liberated from ocular tissues. 

In f>se diseases causing thinning 
of t= c@rnea or sclera, perforation 
has Deen known te cccur with the 
use +f topical ster@ids. 

Acu® purulent unreated infection 
of += eye or ear Tay be masked 
or activity enhanced by the pres- 





ence of steroid medication. 
Usage in Pregnancy—Safety of in- 
tensive or protracted use of topical 
steroids during pregnancy has not 
been substantiated. 

Precautions: As fungal infections 
of the cornea are particularly 
prone to develop coincidentally 
with long-term local steroid appli- 
cations, fungus invasion must be 
considered in any persistent cor- 
neal ulceration where a steroid has 
been used or is in use. 

Intraocular pressure should be 
checked frequently. 

Adverse Reactions: Glaucoma with 
optic nerve damage, visual acuity 
and field defects, posterior sub- 
capsular cataract formation, sec- 
ondary ocular infection from 
pathogens including herpes sim- 
plex liberated from ocular tissues, 
perforation of the globe. 

Rarely, filtering blebs have been 
reported when topical steroids 
have been used following cataract 
surgery. 

Viral and fungal infections of the 
cornea may be exacerbated by the 
application of steroids. 

Rarely, stinging or burning may 





occur. 

How Supplied: Sterile ophthalmic 
solution in 2.5-ml and 5-ml glass 
bottles with dropper assembly and 
in 5-ml OCUMETER® ophthalmic 
dispensers, containing per milli- 
liter of buffered solution: dexa- 
methasone sodium phosphate 
equivalent te 1 mg (0.1%) dexa- 
methasone phosphate; creatinine, 
sodium citrate, sodium borate, 
polysorbate 80, disodium edetate 
in the OCUMETER, sodium hydrox- 
ide to adjust pH in glass bottles, 
hydrochloric acid to adjust pH in 
plastic dispensers, water for injec- 
tion, and sodium bisulfite, phen- 
ylethanol, and benzalkonium 
chloride added as oreservatives. 
Ophthalmic ointment in 3:5-g 
tubes, containing per gram: dexa- 
methasone sodium phosphate 
equivalent to 0.5 mg (0.05%) 
dexamethasone phosphate; white 
petrolatum and mineral. oil. 

For more detailed information, 
consult your MSD representative 
or see full prescribing information. 


Merck Sharp & 

PERMIE: E E of MSD 
erc 0., INC, ERCK 

West Point, Pa. 19485 SH Ar $ 
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VERSATILE: A single instrument 
records both the EOG and the ERG. 

In ERG mode, switch-selectable 
recording parameters optomize for 
conventional ERG, Flicker, Early 
Receptor Potential, or Oscillatory 
Potential. A plug-in digital averager 
expands system capability to include 
visual evoked responses (VERs) and 
low-level ERGs (eg., with eyelid rather 
than contact lens electrodes). Both 
ERG /EOG and averager are available 
in either single- or dual-channel 
versions. Also available is a complete 
selection of accessory instrumentation, 
including stimulators, electrodes, and 
monitor oscilloscope. 


I 
_TEST SYSTEM 


-T OP Y-I0!10.-y 


ACCURATE: ERG and VER responses 
are stored in digital memory to achieve 
the high frequency response 
necessary to record the ERG and VER 
with fidelity. 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls allow technical personnel to 
obtain nigh-quality records with 
minimal training. All responses are 
plotted at relatively slow paper speed 
to create compact records. Repeated 
activation of playback switch makes 
multiple copies of stored ERG or VER 
wavefarms for teaching, reporting and 
multiple filing. 


VISUAL ELECTROPHYSIOLOGY TEST SYSTEM 
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1. ERG from normal dark-adapted 
eye. Above: “Normal” mode; Below: 
“OSC” mode, gain increased. In 
“OSC” mode the response is filtered 
to emphasize the oscillatory 
potential. 


2. Visual evoked responses 
recorded from right and left occiputs 
(dual channel system). The patient 
has an.optic chiasm lesion 





averaged 


3. ERG recorded from lower eyelid 
with averaging. “N”s at left of traces 
indicate the number of responses 
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BACKED BY EXTENSIVE SERVICE 
FACILITIES: With purchase of a 
complete ERG system, trained 
Life-Tech mecical instrumentation 
specialists will provide on-site 
installation and operator instruction. 

All Life-Tech instruments are backed 
by anationwice service center network 
supported by a comprehensive factory 
service depariment. 


For additional information, call or 
write: 


Life-Tech 
Instruments, Inc. 


BOX 36221 - HOUSTON, TEXAS 77036 - (713) 783-6490 
NORMAL 


RETINITIS PIGMENTOSA 


es a AE 
O 50 100 150 200 
MSEC 


4. Above: normal EOG with 
light-peak /dark-trough ratio of 2.4. 
Below: abnormal EOG in retinitis 
pigmentosa with light-peak / dark- 
trough ratio of 1.0. (EOG mode, 0.5 
mm chart speed). 


Prefrin’ 
Because... 





feeling better is what really counts. Almost 
any ocur decongestant can whiten your 
patient’seyes. But thats only half the job. When 
your patients complain of “burning, scratchy,’ 
imitation due to sun, smog, swimming, contact 
lenses, ar overindulgence — they want relief. 
Relief not only from the unsightly appearance of 
their congested conjunctivas, but also from the 
annoymgirritation. And PREFRIN Liauifilm 


Unlike aqueous-base decongestants, 
PREFRIN is formulated in Liquifilm, the 
plastic polymer vehicle. Liquifilm adds that 
extra dimension of much-needed comfort for 
prompt, soothing relief of irritated ocular tissue. 

When you recommend PREFRIN Liquifilm, 
your patients will not only look better but feel 
better too. And that’s what really counts. 


all-nAnan.. Se eee 






Prefrin’ 
Liquifilm* 
eye drops 
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MARY SHIELS HOSPITAL 


cand 
TEXAS LIONS EYE BANK, INC. 
announce a basic course in- 


INTRAOCULAR LENS IMPLANTATION 


William S. Harris, M. D., Course Director — 


Robert F. Azar, M. D. ; Donald. L- Praeger, M. D. 

Richard D. Binkhorst, M. D: Robert L- Rock, M. D. 

Guy E. Knolle, Jr, M. D- John H: Sheets, M. D. 

James Little, M. D. Robert M. Sinskey, M. D: 
Mir. John L. Pearce 


The schedule will include History of Intraocular Lens, Current Lenses in Use, Procedures, Complications, Secondary implantation, Use of A-Scan, and 
= Posterior Chamber Lenses. There will be live surgery demonstrations and practice on cadaver eyes. Enroliment is limited to twenty-five persons. 


Tuition: $750.00 
Dates: June 24th, 25th and 26th, 1977 
“| Location: Mary Shiels Hospital 
ee 3515 Howell Street 
Dallas, Texas 75204 


: As an organization accredited for continuing medical education, the A. Webb Roberts Center certifies that this continuing medical education offering meets ` 


the criteria for 20 credit hours in Category 1 of the physician’s Recognition Award of the American Medical Association, provided it is used and completed 
as designed. 


For further information or registration form contact: 
Denna Strong 
2811 Lemmon Avenue East 
Dallas, Texas 75204 
214/522-2661 











The new edition of the AMA’s L 
DIRECTORY OF SELF-ASSESS- 

MENT PROGRAMS FOR PHY- 
SICIANS is now available. It lists 


Now programs sponsored by ail major 
l specialty societies, on 21 topics. 
aa ~i. ’ Each program is listed by topic 
AWA P | | e W and sponsor and includes sites 
and times of tests, content, for- 
The l atest mat, time required, method of 
; scoring, aids to learning, fees 
and whom to write. 


information eee: 


of the. Directory, 
on self aen ($1 ea.) write: Orde 
| © Dept. OP-414, 
„American Medical” 


assessment [aaa 
programs . Chicago, 60610. 











The 9x 12 operating 


room by PS Cx. 


~ 5 






Plastic surgery operatory units by PSC permit the surgeon and one assistant to 
do even major cases with comfort, efficiency and speed. Here’s how 


PSC doesit: 
Comfor i Proven contour design provides 


far greater petient comfort than with a conventional, 
flat operating table. Slim-line design allows 

surgeon andiassistant to work at optimum distance 
from operating field for maximum stability and 
minimum fague. 


Effic ienc Y With PSC there is no floor- 


clutter. ..evesytiing mounts on the chair/table. The 
vertical post 5 r gidly supported allowing any 
number of aecessories to be mounted on it (i.e. IV. 
pole; mayo tay on a cantilevered, multiple 
articulating am: overhead light source and patient 
monitor). A mugged platform under the chair 

holds the eletro-cautery unit, suction source and 
fiber optic light source. One dual outlet plug is all 


that’s needed. All this space efficiency translates 
rapidly into financial efficiency. 


Speed Rapid, thorough work becomes 
easy because of the wide range of features made to 
work with the PSC chair/table. For example, there 
are a variety of interchangeable head rests available. 
One small articulating headrest is specifically 
applicable to face-lift procedures. Two operators 
can, if desired, suture simultaneously. A larger 
pillow headrest with half-donut support gives added 
stability for rhinoplasty. A third headrest (standard) 
with rotating drape support is designed far 
mammaplasty. In fact, everything is availabletto 
make the surgeon’s time most productive. 


The efficientuse of space and personnel, as well as patient and surgeon comfort are concepts which need 
not be limited to office surgery. The PSC chair/table is ideal for local anesthetic rooms in hospitals and 


“short stay” surgical centers. 


For more information call or write today. 





PLASTK SURGERY COMPONENTS 


2601 South 2700 West, P.O. Box 15528, Salt Lake City, Utah 84115 + (801) 487-0152 





There are over 1,250,000 people 
wearing Bausch & Lomb 
SOFLENS’ Contact Lenses. 


(polymacon) 


These are some of the people who wear SOFLENS Contac 
They appear in curent national magazine advertisements that 
support you and your practice. 








are some of the reasons. 






a professional acceptance 

Basec on six years of clinical experience, service and quality assurance. 
simple easy fitting system 
“Bes 
patierts 






method of lens selection and evaluation allows you to fit more 
predictably and efficiently. An average of only 14 lenses per 
oye per patient is necessary to achieve final selected lens’ 


product reliability 


Areproducibie. durable, predictable lens. 93.3% reproducible 
according to one siudy. Spincasting assures repeatable lens 
: performance time-after time. 


. patient acceptance 
a Comforict! e, easily adaptable, SOFLENS Contact Lenses fit into most - 
— ~ your patients’ lifs- a including even the most active. 
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SOFLENS 


(oolymacon) 
Contact Lenses 


VISION CORRECTION USE 


DESCRIPTION: The SOFLENS® (polymacon) Contact Lens is a hemispherical flexible shell 
which covers the cornea and may cover a portion of the adjacent sclera. It consists of 61.4% 
poly (2-hydroxethyl methacrylate) and 38.6% water by weight when immersed in normal 
saline. The material has a refractive index of 1.43 and the lens has a visible light transmittance 
of more than 97%. 


ACTIONS: In its hydrated state a SOFLENS® (polymacon) Contact Lens is:soft and piiable. 
When placed on the human cornea, the hydrated SOFLENS® (polymacon) Contact Lens acts 
as a refracting medium to compensate spherical ametropias 


INDICATIONS: SOFLENS® (polymacon) Contact Lenses are indicated for vision correction 
use in persons with non-diseased eyes and in aphakia 


CONTRAINDICATIONS: SOFLENS® (polymacon) Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormaiity of the anterior segment of the eye 
with the exception of ametropia and aphakia 


WARNINGS: Abrasions and Infections — If a lens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediatelyand the wearer's 
eye and the lens examined for the possible presence of a foreign body. If any eye abrasion, 
ulceration, irritation or infection is present, or any abnormal eye condition :s observed con- 
current with lens wear, the lens should be removed immediately and a physician consulted. 

Infectious corneal ulcers have been reported, usually associated with failure to follew the 
recommended procedures for care of the lenses. 


Aphakic Patients — Aphakic patients should not be fitted with SOFLENS® (polymacon) Contact 
Lenses during the postoperative period until, in the opinion of the surgeon, the eye has 
healed completely. 


Lens Sanitation and Handling — Persons who require only vision correction and who would 
not, or could not, adhere to the recommended daily sanitary care of SOFLENS® (polymacon) 
Contact Lenses or who are unable to place and remove the lenses shouldinot be provided 
with them. Failure to follow handling and sanitation instructions could lead to serious eye 
infections which might result in corneal ulcers. 

Malfunction and rusting of the metal interior of the Aseptor® —Patient Unit as well as dis- 

coloration and cracking of the lens case has been reported after varying periods of use. If such 
occurs, appropriate replacement is indicated to avoid interference with the disinfection 
procedure. 
Medicants and Eye Drops — When the lenses are used by persons requiring only vision cor- 
rection no ophthalmic solutions or medicants, including conventional contact lens solutions 
and eye drops, should be used by SOFLENS® (polymacon) Contact Lens wearers paor to 
placement, or while the lens is in place, on the eye. Also, no solutions, including conventional 
contact lens solutions other than normal saline, and the solution made from the SOF LENS™ 
Enzymatic Contact Lens Cleaning Tablets are to be used on 2 SOFLENS® (polymacon) Contact 
Lens when the lens is off the eye 


Wearing Restrictions —SOFLENS® (polymacon) Contact Lenses when used only for vision 
correction should be removed before sleeping or swimming and in the presence of nexious 
and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses. 


PRECAUTIONS: Storage —SOFLENS® (polymacon) Contact Lenses must be stored ONLY in 
normal saline solution. If left exposed to air, the lenses will dehydrate, become brittle, and 
break readily. If a lens dehydrates, it should be resoaked in normal saline solution until it 
returns to its soft, pliable state which may take as long as forty minutes. 

Fresh normal saline must be prepared daily for cleaning and storing the lenses. The carrying 
case must be emptied and refilled with fresh normal saline solution just before disintecting the 
lenses. 

The one ounce squeeze bottle is intended for preparation of normal saine only. As this 
saline is not aseptic, it should not be used to clean a lens that is to be replaced immediately on 
the eye, nor should this solution ever be placed in the-eye. If the patient wishes ta remove a 
lens, clean it, or wet it and replace it on the eye, the solution in the carrying case should be 
used, as it will have been disinfected. 


Hygiene —Hands must be washed, rinsed thoroughly, and dried with a lint-4ree towel before 
handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with thedenses since eye 

irritation may result. If hair spray is used while the lenses are being worn, the eyes must be 
kept closed until the hair spray has settled. 
Handling — A SOFLENS® (polymacon) Contact Lens may be damaged by nieking or tearing if 
care is not exercised during placement on or removal trom the eye, replacing or removing it 
from the carrying case or in the cleaning process. Lenses must be placed very caretullyan the 
carrying case to avoid damaging the edges of the lenses. 


Disintecting — Fresh normal saline must be prepared daily. After removal from the eye, the 
SOFLENS® (polymacon) Contact Lens must be irrigated with saline and subbed gently to 
remove mucus and film from the lens’ surface. The carrying case must be emptied and refilled 
with fresh normal saline solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lenses have not been 
completely evaluated. However. some coatings are known to be proteinaceous and others may 
be oily or greasy film from extraneous agents, such as hair spray or other cosmetics, or from 
the patient's own lacrimal secretions. Many wearers experience little or no Gifficulty with such 
deposits. However, occasionally a wearer, who tends to secrete unusually large amounts of 
mucus in the lacrimal fluid, may experience a build-up of these deposits withm a relatively few 
weeks, despite adequate cleaning measures. If surface accumulations of non-removable 
materials persist, professional care should be obtainec promptly. 

Deposits, characterized as medium or heavy, were found on 17.5 percent øf a population of 
lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared to increase with the duration of iens use. These 





medium or heavy deposits, when they do exist, can be detected by means of a slit lamp 
biomicroscope examination. Light deposits, unrelated to length of lens use and of no apparent 
clinical significance, were observed on approximately one-half of the lenses studied. 

The SOFLENS® Carrying Case should be washed at least once a week with hot water and 
then rinsed thoroughly with distilled water. Soap or other cleaners should never be used to 
clean the carrying case. 

In order to remove protein deposits which may form on the lenses, wearers should use the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for use which 
accompany the tablets, To prevent the formation of the protein deposits, patients should use 
the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets once a week or as directed by the 
practitioner. 

Disinfecting with an Aseptor® or Aseptron™ Disinfecting Unit is necessary to kill micro- 
organisms. 

If an Aseptor® or Aseptron™ Unit is not available, the lenses may be disinfected by boiling 
them in'their carrying case in a pan of water for 15 minutes. When this boiling method of disin- 
fection is used, the lenses can be damaged if the boiling water is allowed to completely evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent leakage of the 
saline from the case and subsequent dehydration of the lenses. 

Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses 
will become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline 
solution and wait at least one hour before replacing the lenses. Earlier replacement may cause 
the lenses to absorb residual fluorescein. 

ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS® 
(polymacon) Contact Lens which nas been soaked in a conventional contact lens solution 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of 
the lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearing a 
hypotonic lens. If a lens adheres for any reason, apply normal saline and wait until the lens 
moves freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbows, 
halos around lights, or foggy vision, may occur in less then 5% of SOFLENS® (polymacon) 
Contact Lens wearers. If these symptoms occur, the lenses should be removed and 
professional consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these 
symptoms occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in the 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been 
found elsewhere. The wearers report no subjective symptoms and there is no detectable effect 
on their visual acuity. There have been approximately 29 cases, and in 10 of these patients the 
blue haze has cleared or ıs in various stages of regression 

Neovascularization of the cornea has been observed in some aphakic patients fitted with the 
SOFLENS® (polymacon) Contact Lens, which may require discontinuation of the lens. Medical 
consultation should be obtained in such an instance. 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of 
lens replacements and the reasons for those replacements. These studies show that during the 
first four months of wear, approximately one quarter of the lenses initially dispensed are 
replaced; the principal reason for these replacements is lens damage. Lenses are more apt to 
be damaged while new wearers are learning the prescribed handling and care techniques. After 
the initial four months of wear, the average lens replacement rate has been found to be 
approximately one lens per wearer per year. Lens loss, damage and surface deposits were the 
major causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply 
to SOFLENS® (polymacon) Contact Lenses. For a detailed description of the fitting technique, 
reter to the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, 
Bausch & Lomb Incorporated, Rochester, N.Y. 14602 

When the lenses are used only for vision correction, there may be a tendency for the patient 
to overwear the lenses initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to these patients 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
1 3 1 3 1 3 
2 3 1 3 1 3 
3 4 1 4 1 4 
4 os 1 a 1 4 
5 6 1 6 1 4 
6 6 1 6 1 4 
7 8 1 8 
8 8 1 8 
9 8 1 8 
10 10 1 balance of the waking hours* 
n 12 1 balance of the waking hours* 
12 14 1 balance of the waking hours® 


Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer must be supplied witha lens care 
kit and must fully understand all lens care and handling instructions. As with any contact 
lens, regular recall visits are necessary to assure corneal health and wearer compliance with 
instructions. 

HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline 
solution. The glass vial is marked with the manufacturing lot number of the lens and the 
dioptric power (black for plus power lenses; red for minus; gold for plano). 

Caution: Federal Law Prohibits Dispensing Without a Prescription. 


The SOFLENS” Care Kit is available for lens disinfecting, cleaning. and storage. 


Complete information on lenses and accessory products can be found in the current SOFLENS 
Fitting Guide or price list. 
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> Ophthalmic Surgery Semira. 


~ 155 Clinton Road (P.O. Box 565), Caldwell, New Jersey 07006 
_ PHONES: Toll Free i 631-1152 In New Jersey « call Te 575-822 : 





THREE LOCATIONS — 


Twelve Oaks Professional Building . ee te 
Advanced course in Ophthalmic Microsurgery, — 

includes Ultrasonic Fragmentation (USF) of = 
cataracts, vitreous, iris and associated procedures ar 
Intraocular Lens Implantation. So 
Louis J. Girard, M.D., F.A.C.S. 2 
July 21,22,23 ~ 
Contact Louis J. Girard, M.D. (713) 965- 0790 a 





Disney World 

Develop the basic skills necessary to Ljeriaein 
cataract extractions and anterior vitrectomy, 
using Ultrasonic Fragmentation (USF). 
Frank Pollack, M.D. 

May 26-27 

Contemporary Resort Hotel 


Mercy Hospital, Baltimore - 2 ue 
Develop the basic skills necessary to perform = 
cataract extractions and anterior vitrectomy, 
using Ultrasonic Fragmentation (USF). 
Leeds E. Katzen, M.D.; Jay N. Parran, M D; 
David L. Schwartzfarb, M.D. 

April 23-24 

Baltimore Hilton 


PROGRAM 





Developing micro-surgical skills, using 
Ultrasonic Fragmentation (USF) and 
operating microscopes. Emphasis will be 
on laboratory sessions, accompanied by 
faculty lectures and films. - 


SEMINAR FEE: $650 
(Hotel reservations not included) _ 


Get the drop on 
superficial eye infections. 


with BLEPH -10 


(sodium sulfacetamide) 


the fastest 
growing sulfa 


drop on the 
market. 


Bleph-10 (sodium sulfaceta- 
mide) is effective in conjunc- 
tivitis, corneal stock bleph- 
aritis and other superficial 
ocular infections triggered 
by susceptible organisms. 

Bleph-10 exerts a bacterio- 
static effect against a wide 
range of gram-positive and 
gram-negative bacteria. And 
it does so with a 10% formu- 
lation that provides a com- 
bination of therapeutic effec- 
tiveness and the cooling, 





soothing comfort of the Liqui- 
film” (polyvinyl alcohol) ve- 
hicle. And the Liquifilm in 
Bleph-10 also resists washout 
and protects against corneal 
drying...more so than is pos- 
sible with an aqueous vehicle. 


For these reasons, more and 
more of your colleagues are 
moving to Bleph-10. Specify 
Bleph-10 on your next sulfa 
prescription. It works. 


BLEPH-10 (sodium sulfacetamide) ophthalmic solution. Sodium sulfacetamide...10.0% Liqu ifilm (polyvinyl alcohol)...14%. Contra 
indications: Hypersensitivity to sulfonamide preparations. Precautions: This solution is inc ompatible with silver preparations. 
Nonsusceptible organisms, including fungi, may proliferate with the use of this preparation. Sı ulfonamides are inactivated by the 


aminobenzoic acid present in purulent exudates. 


© Allergan Pharmaceuticals 1976 
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Clinical Sciences 


A Combined Approach for the Diagnosis 
of Orbital Disease 


Computed Tomography and Standardized A-Scan Echography 


è Twenty patients with orbital disease 
were studied by both computed tomog- 
raphy (CT scan) and standardized A-scan 
echography (ultrasonography). The CT 
scan was distinct'y abnorma in 15 cases: 
11/11 tumors were identified; a large 
wooden foreigm body was identified; and 
nonspecific abnormal radiodensities were 
shown in thre=:additional cases. Standar- 
dized A-scan echography, however, was 
capable of demonstrating the abnormality 
in all 20: in nine orbital tumors, a preoper- 
ative histologic diagnosis wes attempted 
and proven accurete in all nime (in two no 
histologic diagnosis was attempted); and 
nentumor soft tissue abnormalities were 
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equally readily classified. The overall 
diagnostic capability, therefore, in our 
series is 19/20 with a tissue diagnosis 
achieved on echographic bases in 17/20. 
(One case is excluded from this analysis 
as unexplained unilateral papilledema 
has been the only abnormality found and 
orbital abnormalities per se have not been 
proven.) We believe the roles of these two 
valuable diagnostic modalities to be com- 
plementary, not mutually exclusive, and 
conclude that this combined radiologic 
and echographic approach to orbital 
abnormalities is essential to the proper 
evaluation of orbital disease. 
(Arch Ophthalmol 95:781-788, 1977) 


Cee tomography (CT scan- 

ning) has proven to be an invalu- 
able tool in the evaluation of orbital 
disease. With the appropriate posi- 
tioning of the patient’s head,’ the 
orbital contents can be demonstrated 
with a clarity never before possible. 
Retrobulbar tumors are easily visual- 


Barton L. Hodes, MD. Peter Weinberg, MD 


ized and their extension beyond the 
confines of the orbit readily recog- 
nized. The relative density of the 
orbital mass lesions can provide some 
suggestion of their actual nature, and 
this information can be enhanced by 
the infusion of radiopaque dyes,” but 
reliable tissue diagnoses are not yet 
possible. 

Standardized A-scan echography 
(ultrasonography) has been described 
by Ossoinig™ and Osseinig and Blodi,° 
and the principles of tissue differen- 
tiation with A-scan have been pre- 
sented. The experienced examiner can 
translate tissue texture tracings ob- 
tained with standardized A-scan into 
reliable histologic diagnoses with an 
accuracy shared by no other diag- 
nostic technique. We have combined 
CT scan and standardized A-scan 
echography in the evaluation of orbi- 
tal disease in a significant series of 
patients and conclude that this joint 


Fig 1.—Left, Norma transocular, and right, paraocular orbital A-scan echogram. Arrows point to short and high-refiective orbital fat 
sicnals; note rapid decline in signal amplitude (angle kappa) indicative of strong sound attenuation. 
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Fig 2.—Cavernous hemangioma. Top left, 
On CT scan, large retrobulbar mass is 
clearly seen filling retrobulbar space. Top 
right, A-scan echogram of this lesion 
shows tumor signals (between arrows) to 
be long, high-reflective, and regular. Note 
that there is good transmission of sound 
through tumor. These findings are virtually 
diagnostic for cavernous hemangioma. 
Bottom right, Echographic tracing is best 
explained on basis of histological findings 
of this lesion: large smooth-walled, blood- 
filled spaces separating large connective 
tissue septae that are strong echoproduc- 
ing interfaces (hematoxylin-eosin, original 
magnification X 45). 


approach is the best thus far proposed 
for the preoperative or nonoperative 
study of orbital abnormalities. 


METHODS AND MATERIALS 


All of the patients included in this report 
were referred with a diagnosis of orbital 
disease from ophthalmologists, neurolo- 
gists, and neurosurgeons. The CT scans 
were performed with the EMI unit, 
utilizing the 160 x 160 matrix. Most exam- 
inations were performed with the 8mm 
collimator; scans were obtained at three 
levels providing six overlapping sections of 
the orbital contents. These scans were 
taken parallel to the orbitomeatal line 
(Reid’s baseline)! both with and without 
contrast infusion of 300 ml of a 25% or 80% 
iodinated contrast material. In some 
patients, additional scans were obtained at 
20° to the orbitomeatal line, providing 
demonstration of possible intracranial ex- 
tension of the lesions. The most recent 
examinations were performed with the 3- 
mm collimator that provides even greater 
resolution of the orbital structures.® Since 
the thickness of the sections is reduced 
with this collimator, additional sections are 
obtained and most examinations now 
consist of four or five scan levels offering 
eight or ten overlapping sections. Infants 
and very young children incapable of 
remaining still were sedated by anesthe- 
siologists. 
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The echographic examinations were per- 
formed in the Department of Ophthalmol- 
ogy with the Kretztechnik 7200 MA unit, 
optimally standardized and calibrated as 


described elsewhere.* Normal A-scan 
echograms are reproduced for reference 
(Fig 1). When indicated, histologic confir- 
mation was obtained through surgery 
either transfrontally or via a lateral orbi- 
totomy (Berke-Kronlein). The patients we 
have studied had the following: primary 
orbital tumors, 10; metastatic tumors, 1; 
endecrine ophthalmopathological findings, 
3; inflammatory abscess, 2; inflammatory 
pseudotumor, 1; foreign body, 1; and hema- 
toma, 1. In addition, the following orbital 





tumors were included in the series: caver- 
nous hemangioma, 2; neurofibroma/ 
fibroma, 2; meningioma, 3; glioma, 1; rhab- 
domyosarcoma, 1; metastatic carcinoma, 1; 
and pseudotumor, 1. 


REPORT OF CASES 


Case 1.—À 36-year-old woman had 
forward proptosis of the right eye that 
became gradually progressive over a four- 
year period. Vision was reduced to 6/12, 
and there was a right Marcus-Gunn pupil. 
Plain orbital x-ray films were normal. On 
CT scan, a large retrobulbar mass was 
easily demonstrated on both the preinfu- 
sion and postinfusion studies with evidence 
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Fig 3.—Fibroma. Tep left, CT scan shows 
lange ovoid mass lesion almost totally 
filling orbit. Too right, Arrow po nts to first 
tumor spike in ‘his A-scan echogram. Note 
that tumor signals are longer than normal 
orbital fat echoes and are more widely 
spaced. This tumcr is high-ref ective but 
shows very strong sound attenuation due 
to sound absarption. Bottom right, Histo- 
logically, this tumor is made up of dense 
cords of fibrous connective fissue ran- 
domly arranged amd compact, hence the 
strong sound attenuation. This is indistin- 
guishable echographically fram a neurofi- 
broma (hemazoxylin-eosin, original mag- 
nification x 45). 


of enhancemeat (Fig 2). An A-scan echo- 
gram showed the typical hxgn-reflective 
pattern of a cavernous hemengioma, a 
diagnosis that-was confirmed 18tologically 
when the tumor was removed through a 
lateral orbitotomy. 

Case 2,—A 76-year-old men had gross 
forward proptosis of the left eye that was 
gradually progressive over many years; he 
gave an incempete or vagie medical 
history. Visien was reduced to hand 
motions at 4 ft and there was a left 
Marcus-Gunn pupil. Plain films and tomo- 
grams of the rbit were normai. A CT scan 
showed a huge retrobulbar mass lesion that 
enhanced on he infusion scan (Fig 3). An 
A-scan echegram showed the high reflec- 
tivity and streng sound attenuation typical 
of a neurofibroma The tumor was removed 
via a lateral erbitotomy and histologically 
proved to be a fibroma; there were no 
neural elemeats present to Cassify it as a 
neurofibrome 

Case 3.—A 14-year-old gr had rapid 
enset of right-sided proptosis during the 
preceding three weeks. The globe was 
displaced downwerd; neither the lid nor the 
globe could be elevated, but there was no 
congestion or evidence of a “f-ozen” orbit. 
Vision was 6/6. A CT scan showed irreg- 
alar soft tissue densities in tne retrobulbar 
region, including the lateral rectus muscle 
at its insertion iato the globe (Fig 4); the 
entire orbit was also abnormal having an 
irregular dease appearance These densi- 
ties in the upper half of the erbit enhanced 
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on infusion. An A-scan showed the mass to 
be low-reflective and sharply outlined, 
findings typical for lymphoma/sarcoma/ 
pseudotumor, all densely cellular lesions 
that cannot be further differentiated on 
echographic bases. Excisional biopsy of 
95% of the mass was accomplished through 
the upper eyelid and a diagnosis of 
embryonal rhabdomyosarcoma was made 
histopathologically. 

Case 4.—A 45-year-old woman had pain- 
less loss of vision in the right eye for 
several years and 2-mm proptosis. Vision 
was reduced to no light perception. On 
ophthalmoscopic examination, choroidal 





striae were apparent and opticociliary 
shunt vessels were present. A CT scan 
showed an elongated, high-density mass 
along the inferior aspect of the optic nerve 
(Fig 5); the lesion showed minimal contrast 
enhancement. An A-scan showed the caar- 
acteristic medium reflectivity of the mass 
within the muscle cone typical for a menin- 
gioma; the diagnosis was confirmed by a 
transfrontal craniotomy and excision of 
the mass. 

Case 5.—An 18-month-old girl was seen 
with sudden onset of left-sided proptosis, 
orbital congestion, and periorbital edema; 
there was a questionable history of trauma 
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Fig 4.—Rhabdomyosarcoma. Top left, CT 
scan shows large and irregular density 
representing mass filling superior half of 


orbit. Top right, A-scan echogram shows , 


typical low-reflective tumor signals (large 
arrow) of lymphoma, sarcoma, or pseudo- 
tumor. These lesions are all densely 
cellular masses presenting few significant 
echoproducing interfaces, hence their 
low-reflectivity. Bottom, Histologic ap- 
pearance of this particular tumor. Double- 
peaked signal (smaller arrow) indicates 
that mass is encapsulated (hematoxylin- 
eosin, original magnification x 45). 


to the head. The clinical suspicion of rhab- 
domyosarcoma or neuroblastoma was in- 
creased as the proptosis failed to diminish 
over a two-week period, and CT and ultra- 
sonographic studies were requested. Under 
light general anesthesia, and with the 
echographic equipment transported to the 
CT room, both scans were performed (Fig 
6). The CT sean showed a large retrobulbar 
soft tissue mass with no associated 
destruction of the orbital walls; the mass 
did not enhance on infusion with contrast 
medium. The A-scan echogram showed a 
multilobulated, extremely low reflective, 
sharply outlined defect in the orbital fat 
pattern typical for an orbital hematoma. 
The diagnosis was confirmed by a trans- 
frontal orbital decompression; evacuation 
of the loculated pockets of degenerated and 
liquefied blood resulted in prompt resolu- 
tion of the proptosis and no recurrence 
eight months later. 

Case 6.—A 58-year-old woman had sud- 
den onset of vertical diplopia associated 
with retrobulbar pain. There was marked 
limitation of upward gaze of the right eye 
and forced ductions were positive. There 
was 2 mm of proptosis of the right eye. She 
was eumetabolic. A CT scan (Fig 7) showed 
an ovoid density at the orbital apex 
intrinsic to the inferior rectus muscle and 
inferior to the optic nerve.* An A-scan 
demonstrated increased bulk of the orbital 
fat suggestive of orbital edema, no tumor 
mass, and slight enlargement of both the 
medial and lateral rectus muscles. The A- 
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sean findings in endocrine exophthalmos 
are as follows*: (1) no tumor mass; (2) 
increased bulk and reflectivity of orbital 
fat; (3) thickening of the extraocular 
muscles; (4) difference in width of corre- 
sponding muscles in both orbits. 


RESULTS 

Of the 20 consecutive patients 
included in this series, the condition of 
only one has yet to be diagnosed. That 
patient is a 38-year-old woman with a 
unilateral papilledema, normal vision, 
motility, and fields, and negative 
noninvasive and invasive cerebral and 





including CT 


evaluations, 
scans; standardized A-scan shows only 
enlargement of the optic nerve consis- 
tent with papilledema; that enlarge- 
ment was not demonstrable on CT 
sean. This case has been excluded 


orbital 


from statistical analysis in this report. 
Eight additional patients were re- 
ferred for combined studies for a 
variety of indications (unexplained 
visual loss or motility abnormality, 
retrobulbar pain, etc), but all had 
negative CT and standardized A- 
scans. 


Diagnosis of Orbital Disease—Hodes & Weinberg 





Fig 5.—Meningioma. Top left CT scan 
shows small retrobulbar mass lesion. Top 
right, Tumor signals are leng, medium- 


& high reflective and show an average (45°) 


angle kappa. Sompare with Fig 2 and 3. 
Bottom, Histoxgically, meningiomas are 
comprised of rests of cells ermeshed in 
fibrous connective tissue matrix. Structure 
is more dens= than that of cavernous 
hemangioma. ence stronger absorption 
and sound ait=nuation, but is less dense 
mass than thet of fibroma and therefore 
transmits sewnd better hematoxylin- 
eosin, original magnification x 45). 


Computed tomograpky demon- 
strated the presence of every tumor 
we have seen_and all were abserved to 
enhance with infusion of radiopaque 
Gye. It was essy to outline all of these 
masses, and extension of t1ese tumors 
beyond the esnfines of the orbit was 
easy to show in two instences. In no 
case was a specific histelezic diag- 
nosis made pssible by the CT scan 
alone. The diagnostic aceuracy in 
tumor cases was as follows: 


CT scan 11/11 
Histologic diagnosis 0 
A-scan 11/11 
Diagnosis attempted 9 
Accuracy 9/9 
Diagnosis not attempted 2 


The preserxe of all tamors was 
verified by beth studies; ettempts at 
histologic identification were made 
only on the basis of A-scan ap- 
pearance. Two small apical masses 
were not classifiable: one subsequent- 
ly proved ta be a meninziema, the 
other a pseudetumor. 

Reliability cf CT scan ir nontumor 
soft tissue affections was less impres- 
sive. Definite abnormalities cr abnor- 
mal radiodensties were described in 
one case of encocrine ophthalmopathy 
(case 6), in one orbital abscess, and in 
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the orbital hematoma (case 5); normal 
CT scans were obtained in two cases 
of endocrine ophthalmopathy, one 
abscess, and an orbital pseudotumor. 
In these last four cases wherein defi- 
nite orbital pathological findings ex- 
isted, CT sċan was unable to define 
the presence, extent, or nature of the 
disease. The A-scan, on the other 
hand, demonstrated the enlarged ex- 
traocular muscles in endocrine dis- 
ease, the inflammatory focus in the 
orbital abscess, and the typical low- 





reflective defect in the orbital fat 


pattern in the case of diffuse orbital 
pseudotumor. 

Standardized A-scan echography 
had the same diagnostic reliability 
insofar as recognition of the presence 
or absence of orbital tumor as did CT 
scan; all 11 of the tumor masses were 
demonstrated and accurately local- 
ized, although extension beyond the 
bony orbit at the apex was not 
possible in one of the two with CT- 
proven intracrania extension. How- 
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Fig 6.—Hematoma. Top left, CT scan 
shows large irregular soft tissue mass in 
retrobulbar space. Top right, Extreme low- 
reflective sharply outlined defects in orbit 
tal fat are loculated pockets of degener- 
ated and liquefied blood. Bottom, Blood- 
filled cavernous spaces of cavernous 
hemangioma serve as model for hema- 
toma. Red blood cells are beneath resolu- 
tion capability of examining frequency (0.2 
mm) and are hence acoustically indifferent 
(hematoxylin-eosin, original magnification 
x 200). 


ever, in nine of the 11 tumors, suffi- 
cient tissue texture information was 
obtained (reflectivity, borders, etc) to 
allow an attempt at histologic charac- 
terization preoperatively; in all nine 
of these, the diagnosis was accurately 
predicted within the framework of 
Ossoinig’s flow sheet.* The remaining 
two cases were small apical tumors 
which, although recognized, were too 
far back in the orbit to allow suffi- 
cient characterization: no attempt at 
histologic diagnosis was made in 
either of these, although one was clin- 
ically suspected and subsequently 
proven to be a recurrent meningioma; 
the other was a pseudotumor. 

In the cases of nontumor soft tissue 
orbital disease, A-scan was consider- 
ably more helpful than CT scan in 
recognizing and defining the nature 
of the abnormality in all eight 
patients. Endocrine ophthalmopathy 
is unquestionably the most common 
nontumor cause for proptosis, and we 
were able to confirm the diagnosis 
echographically in every case; case 6 
was seen by us before the report by 
Trokel and Hilal’ and the mass 
density seen in the CT scan was 
concluded to be focal myositis on the 
basis of echographic findings. All 
three of the inflammatory lesions had 
abnormal A-scans characterized by 
the presence of orbital edema (in- 
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creased bulk and reflectivity of the 
orbital fat), and in one, orbital abscess 
pockets were identified that permit- 
ted accurate approach for surgical 
drainage. 


COMMENT 


Immersion B-scan ultrasonography, 
as described by Purnell* and Cole- 
man,” previded the first reliable 
means for the demonstration of retro- 
bulbar abnormalities. Previously, the 


diagnosis of orbital masses depended 
on the ability to palpate the tumor or 
the demonstration radiographically of 
the effects of the tumors (bony 
erosion, displacement of orbital ves- 
sels, etc). With the introduction in 
1973 of computed tomography, first 
with the 80 x 80 matrix and later the 
160 x 160 matrix, and with appro- 
priate modification of head position- 
ing for orbital examination, the recog- 
nition of orbital lesions became even 
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Fig 7.—Endocnre ophthalmopathy. Top left, CT scan shows tumor-like density in orbit behind eye that is very simiar in appearance to 
that in Fig 5; it=nhanced on irtusion study. This probably represents area of focal muscle inflammation or myositis. Top right, In scan 
slice immediatel= above this ore. both optic nerves are clearly demonstrated, thereby localizing density to area of interior rectus muscle. 


Bottom left, A-scan echogram in endocrine ophthalmology shows inerease in amount and reflectivity of orbital fet, and bottom right, 
measurable en'a@gement or widening of extraocular muscles. Arrow indicates low-reflective defect in orbital fat pattern representing 


enlarged musce 


easier. Further technical improve- 
ments have bæn made in the latest 
generation ef DT scanners that pro- 
vide even greater resolution of ana- 
tomical structures. The displays are 
far more vivid than immersion B-scan 
displays as reumbulbar fat 5 radiolu- 
cent and previces an excellent back- 
ground for the eontrasting radiodense 
normal structures (optic nerve, ex- 
traocular musces) and tumors. In 
addition, extension beyond the con- 
fines of the orkir is equally wall visual- 
ized. While the administration of 
intravenous ceatrast material may 
cause enhancement of a density indi- 
cative of vasevlarity, CT seanning 
cannot yet previde more accurate 
information abeut the histosegic na- 
ture of tumors. 

The use of standardized A-scan 
echography in kistologic diagaosis has 
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been the subject of other reports.” 
By applying the fundamental princi- 
ples of echo production in biologic 
tissues to a knowledge of histopa- 
thology, the experienced examiner 
can arrive at an accurate histologic 
diagnosis with a degree of reliability 
unparalleled in noninvasive testing; 
with some lesions (cavernous heman- 
gioma, case 1), the diagnostic accuracy 
approaches 100%. The basis for this 
capability is that standardized A- 
scans are “tissue texture tracings”: 
cavernous hemangiomas are predict- 
ably high and regularly reflective, 
owing to their internal structure of 
large smooth acoustic interfaces 
lining blood-filled spaces. 

A-scan echography alone is capable 
of identifying the presence of tumor 
masses in almost all instances (11/11 
in our series) with small lesions (less 


than 5 mm) at the crbital apex being 
the most difficult tc differentiate. In 
our experience, CT seanning has never 
failed to diselose the presence of a 
tumor, and to our <newledge, there 
are no reported cases of normal orbital 
CT scans in patients subsequently 
proven to have a retrobulbar mass. 
This should not be surprising, how- 
ever, as a mass large enough to cause 
symptoms suggestive ef orbital dis- 
ease should be read ly demonstrable 
on CT sean as well as A-scan echogra- 
phy. 

Although it kas been argued by 
some that one or the other of these 
two diagnostic modalities (CT scan 
and ultrasonography) should be suffi- 
cient evaluation for decision mak- 
ing, there are compelling reasons 
to seek additional in*ormation in all 
instances, particularly when histologic 
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classification may be possible. We are 
morally obliged to exhaust our re- 
sources of noninvasive tests to im- 
prove the rationality of our decisions, 
for example; surgical intervention. It 
is this added dimension that makes 
the use of standardized A-scan so 
important in the investigation of 
orbital disease. If a mass has a typical 
tracing for a cavernous hemangioma, 
for example, and the patient is asymp- 
tomatic and has no visual loss, one can 
confidently opt not to remove the 
benign and slow-growing tumor in 
_. favor of the more conservative ap- 
==: proach of cautious observation for an 
indefinite period. 

Inflammatory diseases of the orbit 
are an additional area where A-scan is 
particularly useful and of greater 
<value than CT scanning as in many of 
these affections the CT scan shows no 
abnormalities. When abnormal, the 
changes in the CT scan are nonspe- 
_ cific. With A-scan, however, one can 
“demonstrate enlargement of the ex- 
tradeular muscles (Graves disease), 
abscess pockets, and diffuse orbital 
edema to differentiate these nontu- 
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-mor causes for proptosis from one 


another. ; 

So accurate is our combined protocol 
that surgical exploration of the orbit 
has never been an indicated proce- 
dure. Therefore, we now routinely 
examine patients with orbital disease 
with both CT sean and standardized 
A-sean echography and feel that the 
eombination provides the maximum 
preoperative or nonoperative diagnos- 
tie information. Of 20 patients in- 
cluded in this report, the condition of 
only 1 has not yet been diagnosed; of 
the remaining 19, accurate tissue 
diagnoses were made in 17 and in 2, no 
tissue diagnosis was attempted. 

This combined approach has several 
advantages that we find attractive. 
First, both studies are noninvasive; 
second, both give high and preproduc- 
able diagnostie yield; and third, they 
complemert one another, serving as a 
check each against the other. Since the 
onset of our series (14 months), we 
have not ence believed there was a 
need to perform orbital venography, 
isotope studies, or an orbital explora- 
tion. In endocrine ophthalmopathy, 
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for example, not only does CT scan 
~ fail to demonstrate a tumor but posi- 
-tiye criteria for the establishment. of 


the diagnosis have been found echo- 
graphically. Once a diagnosis made 
only by history, laboratory studies, or 
exclusion, it can now be made with. 
certainty even in the eumetabolic 
patient. 


CONCLUSIONS 


Our experience with 20 consecutive 


patients with orbital disease studied 


by both CT sean and standardized A- 
scan echography indicates.a very high 
diagnostic accuracy in tissue diagno- 
sis. The near absolute reliability of 
these scanning methods in demon- 
strating the presence and extent of © 
lesions, coupled with the unique abili- 
ty of A-scan echography to display the 

tissue texture, measure the extraoc- 

ular muscles and optic nerve diam- > 
eters, and to confirm the presence or 
absence of tumors, appears to be the 
best approach to the evaluation: of 
orbital disease that has yet. been - 
proposed, 
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in Primary Open-Angle Glaucoma 


Bernard Becker, MD; Stephan W. Montgomery, MD; Michael A. Kass, MD; Dong H. Shin, MD 


® Sixteen patients with orimary open- 
angle glaucema (POAG) were matched as 
fo age, sex, and race vith an equal 
number of patients with secondary glau- 
‘coma. Although initial intaccular pres- 
sures were- comparable, teatment with 
: topical epinephrine hydrechioride, de- 
creased ntraocalar pressu@ more than 5 
#8©%) of the 13 patients with 
: m only five (31%) of the 16 
atients with seconday glaucoma 
o 05). Eleven (69% of the 16 
_ patients wita PCAG demonstrated prema- 
“ture venttcular contracticns during to- 
nography as opposed to three (19%) of the 
16 patiente with secondary glaucoma 
(P < 025). These findings suggested 
greater ocusar as well as esidiac respon- 
siveness to epinephrine ir: -patients with 
POAG. 
(Arch Cpainaimal 95: 786-730, 1977) 


















a Ree it was -demenstrated that 
AV patients with primary open- 
angle glazeorma (POAC) were more 
-responsive to epinephrine hydrochlo- 
‘ride than nermotensive persons. This 
was determined by in vtro inhibition 
of lymphoeyte transformation by epi- 
nephrine.* Clinically, a greater ocular 
responsiveness to treatraent with top- 
ical epinephrine appezred to have 
predictive value for the devel PERN 
_-0f glau@matous visual feld loss in 
oe Patients: with ocular hypertension. 
=o Prematare ventricular contractions 
o (PVCs) } fave deen observed as a side 
effect when topical epimephrine was 
administered to the eye for the 
: therapy ef glaucoma.': The present 
study wes cesigned ze determine 
whether patients with POAG were 
more responsive to tke intraocular 
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Increased Ocular and Systemic 
Responsiveness to Epinephrine 


pressure-low ering effects of epineph- 
rine and if they developed more PVCs 
than patients with secondary glau- 
coma. 


PATIENTS AND METHODS 


Sixteen patients with POAG who were 
receiving long-term topical epinephrine 
twice daily were matched exactly as to age, 
sex, and race with 16 patients with 
secondary glaucoma who also required 
epinephrine therapy. Some characteristies 
of the two groups are summarized in Table 
1. They did not differ significantly in 
prevalence of systemic hypertension, dia- 
betes, cardiac disease, or use of carbonic 
anhydrase inhibitors or other medications. 
Fifteen patients in each group received 2% 
epinephrine, and one patient in each 
received 1% 
groups had received the medications for a 
comparable number of years. However, 
more of the patients with secondary glau- 
coma used epinephrine in only one eye (13 
vs 6). The diagnostie categories of the 16 
patients with secondary glaucoma are the 
following: 


Classification No. of Patients 


Posttraumatic ll 
Pigmentary glaucoma 2 
Exfoliation syndrome 1 
Secondary to angle-closure 1 
Secondary to uveitis 1 


The long-term effectiveness of topical 


Patients 






Age, yr 
Mean + SD 

Range 

No. white 

No. male 

No. receiving carbonic anhydrase inhibitors 

No. with diastolic blood pressure = 100 

No. with diabetes mellitus 

No. with history of heart disease 

No. receiving digitalis 

Time receiving epinephrine hydrochloride, yr 
(mean + SD) 

No. receiving unilateral epinephrine 


> epinephrine twice daily. Both . 












epinephrine in tke treated eyes was 
measured as the average reduction in : 
applanation pressure fer all readings avail 
able without change ia other medication, 
The two mest recent tonograms — on 
matched eyes of both © grou 
reviewed, and- the av erage PVC. 
minute Haa were seconde 














compared statistically: by x m with 
Yates correction, 


RESULTS 


Although the initial applanation 
pressures were comparable in the 
glaucomatous eyes, patients with 
POAG responded significantly ‘more 
often to topical epinephrine: with: an 
intraocular pressure decrease of « overo 
mm Hg than dd the patients with 
secondary glaucoma. This degree of 
response occurred in 14 (88%) of the 16 
patients with POAG as compared with 
only five 181%) of the matched 
patients . with secondary. glaucoma 
(P < .005). It wes ef interest that of © 
the five patients with secondary glau- 
coma who demonstrated decreases of 
over 5 mm Hg after treatment with- 
epinephrine. three were GG-respond- 
ers (initial pressure was greater than <- 
31 mm Hg after six weeks of treat- = 
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(N= 16) 
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No. of 
Patients 


Glaucoma 
Primary 
Unilateral epinephrine 
Bilateral.epinephrine 
Total 
`; Secondary 
Unilateral epinephrine 
. Bilateral epinephrine 



















































Table 3.—Age Distribution of 
Patients With Glaucoma Exhibiting 
Premature Ventricular 
Contractions (PVCs) 







No. of Patients 
With PVCs/ 
No. of Patients 

in Age Category 


ann 





Age range, 
yr 


Primary Secondary 


5/7* 
5/6 


*One member of each group had only one 
PVC per four-minute tonogram. 


ment with topical dexamethasone 
“0.1% four times daily) in their 
nonglaucomatous opposite eyes. The 
mean initial applanation of intraocu- 
> Jar pressure was 27.9 + 7.8mm Hg for 
the 16 patients with POAG, while it 
was 28.1 + 8.2 mm Hg for the 16 
patients with secondary glaucoma. 
The patients with POAG also dem- 
- onstrated an increased prevalence and 
va greater number of PVCs than did 
patients with secondary glaucoma 
(Table 2). Eleven (69%) of the 16 
‘patients with POAG had one or more 
PVCs per four-minute tonogram as 
opposed to only three (19%) of the 
patients with secondary glaucoma 
(P< .025), The difference between 
the two groups was even more strik- 
ing when a value of more than one 
‘PVC per tonogram was chosen 
(P< .005). Since 13 of the secondary 
-glaucomas received topical epineph- 
rine in only one eye and six of the 
“POAG patients had unilateral ther- 


possibility of a dose-related effect. 
However, the prevalence and number 


Table 2.—Premature Ventricular Contractic 
Epinephrine Hydrochloride 


*PVC indicates premature ventricular contractions per four-m-nute tonogram. 
` Difference significant between total unilateral primary and secondary (P < .05). 

{Difference significant between total unilateral primary and secondary (P < .01). 
§Difference significant between total primary and secondary (P < .025). 
{(Difference significant between total primary and secondary (P < -005). 


apy, it was necessary to consider the: 


ons in Patients Receiving Topical 


ave =1 
(%)* 


41 (6938 10 (62)! 


of PVCs at either level of response 
were also significantly different when 
the comparison was limited to those 
patients treated in only one eye (Table 
2). Older pat:ents had more extrasys- 
toles than cid younger patients in 
both groups “Table 3). 


COMMENT 


Topical application of epinephrine 
lowers intraccular pressure effective- 
ly and produces PVCs in significantly 
more patients with POAG than in a 
matched group with secondary glau- 
coma. The increased susceptibility to 
both effects ean relate to differences 
in absorption, distribution, binding, 
receptor interaction, or metabolism of 
epinephrine. However, a more attrac- 
tive hypothesis is that patients with 
POAG are more responsive to the 
ocular and systemic effects of epi- 
nephrine. 

The lympaocytes from patients 
with POAG zre also more responsive 
in vitro to 2pinephrine than those 
from nengiaucomatous persons.’ 
Among ocular hypertensive subjects 
who are high responders to treatment 
with topical corticosteroids, those who 
demonstrate a greater intraocular 
pressure decrease on treatment with 
topical epinephrine (more than 5 mm 
Hg) have an increased risk of devel- 
oping glaucomatous visual field loss as 
compared with the less responsive 
patients with ocular hypertension.’ 
Thus, similar to their lymphocytic, 
ocular, and systemic increased respon- 
siveness to corticosteroids, patients 
with POAG demonstrate greater Sen- 
sitivity to epinephrine both in vitro 
and in vive. 

Epinephrine produces many of its 
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effects by stimulating the synthesis 
-of cyclic adenosine monophosphate (c- 






AMP). Patients with POAG have 
lymphocytes that are also more re- 
sponsive to theophylline, a phospho- 
diesterase inhibitor.* This suggests an 
increased accumulation of, or response 
to, c- AMP in patients with POAG asa 
possible common denominator. Such a 
fundamental working hypothesis can 
be subjected to experimental verifica- 
tion. 

From the clinical point of view, the 
increased responsiveness of patients 
with POAG to treatment with topical 
epinephrine is fortunate, because it 
provides us with effective therapeutic 
agents. On the other hand, such 
patients should be monitored for the 
development of PVCs, especially if 
they have cardiac disease. In addition, 
the patient with POAG may be more 
susceptible to other side effects of 
epinephrine, such as the maculopathy 
seen in aphakic persons.’ It is evident 
that the interrelationships of ocular 
and systemic responsiveness to epi- 
nephrine and corticosteroids in pa- 
tients with POAG need further 
study. 


This study was supported in part by grant EY 
00336 from the National Eye Institute, Bethesda, 
Md, by a grant from Researeh to Prevent Blind- 
ness, Inc, New York, and by a fellowship (Dr 
Shin) from Fight For Sight, Inc, New York. 


Key Words,~Premature ventricular con- 
tractions, epinephrine, primary open-angle 
glaucoma, secondary glaucoma, cyclic ade- 
nosine monophosphate, intraocular pres- 
sure. 
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© A popuiction of mE apha- 
kic eyes beirg treated with topical 
epinephriae <conpounds wes studied in 


order to ‘determine the incidence of- 


cystoid. macular edema that had been 
induced .by this medication. Eyes were 
considered responders only if fluorescein 


-angiography demonstrated that macular - 


“edema was: eliminated with discontinua- 
tion- of epmepkrine and recurred with 
: _reapplication: of epinephrine. Reversible 
` maculopathy°occurred in six of 47 eyes. 
Topical epinephrine caused macular ede- 
_ Ma in an appreciable percentage of 
aphakic eyes, and we reccommend’ that 
, other medicaticns be used to control 
>. (glaucoma r phakic patients when possi- 
ple. If epinephtine compounds are re- 
quired, periodic angiography is advisa- 
-> ble. 
{Arch ‘Ophthalnol 95: 791-793, 1977) 


















a ystoid acalar edema after cata- 
-vatt. excraction, presumably 


described in 1953 by Irvine et al. 
ce  Aubaequent tudies demanstrated the 
= I cystoid macular edema 
without vitreous traction, but con- 
; eluded vitveaus involvement existed in 
‘persistent edema.” The incidence of 
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 Epinephrine-Induced Cystoid 


cystoid macular edema during the 
first eight weeks after cataract 
extraction has been reported to be 
between 40% and 50%. In addition, 
cystoid macular edema may follow 
aphakic penetrating keratoplasty and 
retinal detachment surgery.** Michels 
and Maumenee’ list 20 conditions 
associated with this maculopathy. 

In 1968 Becker and Kolker* de- 
scribed cystoid macular edema asso- 
ciated with topically applied epineph- 
rine in aphakic eyes, and reported an 
incidence between 20% and 30%. Their 
study was based on slit-lamp biomi- 
croscopic and indirect binocular exam- 
ination without the use of fluorescein 
angiography. Michels and Maumenee’ 
have provided the only documenta- 
tion, by fluorescein angiography, of 
one patient with aphakic cystoid 
macular edema induced by topically 


No. eyes 
ICCE* . 
ECCET 
Vitreous in wound 
Length of epinephrine use 
Range 
-Mean 
Postoperative period 
Range 

Mean 









.<*intracapsular cataract extraction. 
+Extracapsuiar cataract extraction. 


Table 1.~Clinical Findings in Epinephrine Responders. and Nanresponders Bs ; 


2.m0-3.5 yr 
1.7-yr 
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N [acular Edema i in Aphakic Eyes 


- Richard J Backool, MD; Thomas Muldoon, MD; Alexander Fortier, MD; David Nelson, MD 


applied PIER they found o ce 

tion and reinduction of edema wi 
the discontinuation and reintredu 
tion of topical epinephrine. a 

_ This study determined the inc 
dence, as demonstrated by fluorescein 
angiography, of epinephrine-indaced : 
cystoid macular edema in a clinic © 
population of aphakic glaucomatous 
eyes being treated with topical. epi- . 
nephrine preparations. : 


MATERIALS AND METHODS 


The records of tha glaucoma clinic of the. 
New York Eye and Ear. Infirmary were 
reviewed, and all aphakic patients using 

epinephrine compotinds were selected and: 
examined. This exemination included de- 
termination of best:corrected visual acuity 
and fluorescein angiography. In addition; 
all patients had slit-lamp examination, 
with gonioscopy in’ questionable cases, to- 
determine the presence or absence of- 














KOO 
ee. 



















Patient 








Eye* initial 











*OD, right eye; OS, left eye. 


fluorescein angiography). 
angiography). 


normal in both eyes of patient 1. 


vitreous strands to the wound and applana- 
tion tonometry (Goldmann). 

Those patients who showed cystoid 
macular edema on angiography had all 
‘epinephrine compounds discontinued; mi- 
otics or orally administered carbonic anhy- 
drase inhibitors, when currently in use, 
were continued. A few patients were 
‘started on orally administered carbonic 
anhydrase inhibitors (acetazolamide) dur- 
ing the course of the study when necessary 
for control of intraocular pressure, but no 
patients had other changes made in their 
< topically administered medications. 

The patients with cystoid macular edema 
were reexamined in 8 to 12 weeks after 
= cessation of topical epinephrine therapy; 
~~ visual-acuities were remeasured and fluo- 
rescein angiography was repeated. In most 
eyes, topically applied epinephrine was 

then reinstituted, and two to three months 
later another measurement of visual acuity 
and fluorescein angiography was done. In 
“two instances (patients 2 and 3, Table 2} 
when dye leakage had decreased but had 
~ not disappeared entirely, after an addi- 
-tional time elapsed, fluorescein angiog- 
; raphy “was repeated before epinephrine 
treatment was. reinstituted. The angio- 
grams were interpreted by one of us (T.M.) 
- without knowledge of the patients’ medi- 
cations. . 


RESULTS 


_ Forty-nine patients (69 eyes) were 
-found to be aphakic and using topical 
epinephrine compounds. All patients 
_ underwent examination and fluores- 
cein angiography. Sixteen eyes pro- 
duced angiograms of insufficient 
quality for interpretation (due to- 
miotie pupils or media opacities) and 
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Table 2.—Eyes with Epinephrine-induced, Completely Reversible Cystoid 
Macular Edema 


Examination 2ł 


1 oD 20/30 20/20 20/40 20/20 
os 20/70 20740-3 20/70 20/30 — 2 
2 op 20/30 20/30 + 2 20/30 — 2 20/25 — 2 
Os 20/25 —3 20/25 + 4 20/100: 20/25 
oD 20/40 + 3 20/40 20/50 20/40 
oD 20/70 20/25 —1 20/40 — 3 20/25 






Visual Acuity 






Examination 3§ Examination 4j; 













































{Visual acuity while epinephrine-induced cystoid macular edema present. 
TAt least two months after discontinuation cf epinephrine (cystcid macular edema absent on 


§At least two months after restarting epinephrine (cystoid macular edema present on fluorescein 


||At least two months after second discontinuation of epinephrine. Fluorescein angiography was 


were eliminated from the study. Fluo- 
rescein angiography showed cystoid 
macular edema in 18 eyes (13 patients) 
of the remaining 53. 

Six ef the 18 eyes with cystoid 
macular edema were lost to follow- 
up—five patients did not return for 
further study and one patient under- 
went filtering surgery. Thus, of 47 
eyes, 12 with cystoid macular edema 
were available for further study. Of 
these 12 eyes, leakage persisted in five 
(at two to three months after initial 
fluorescein angiography) despite dis- 
continuation of epinephrine. Two of 
these five eyes, however, showed 
considerable reduction in the amount 
of dye leakage. After restarting topi- 
cally applied epinephrine, all five eyes 
continued tc leak, and the two eyes 
that had improved with discontinua- 
tion of topically applied epinephrine 
showed increased leakage comparable 
to that seen on their first angiogram. 
Visual acuities remained unchanged 
in all five eyes, however. 

Seven eyes ceased to leak when 
epinephrine was discontinued, and six 
of these redeveloped cystoid macular 
edema after restarting topical epi- 
nephrine. These six eyes were, there- 
fore, considered to be true epineph- 
rine “responders.” Thus, of the 47 
aphakic eyes that we were able to 
study adequately, six eyes demon- 


strated a reversible and reproducible 


cystoid macular edema with cessation 
and reintroduction of topically applied 
epinephrine. Table 1 compares. the 





findings in the two groups of eves, the 
epinephrine responders and- nonre- 
sponders. On x? analysis there was no 
significant -difference (P > :05) be- 
tween the two groups with regard to 
the incidence of extracapsular extrac- 
tions, vitreous in the wound, postoper- 
ative period, or length of topical 
epinephrine use. The epinephrine re- 
sponders were two patients who had 
had bilateral extractions and two had 
had unilateral extractions (Table 2). 
Compounds that elicited the macular 
response were epinephryl borate 1% 
administered twice a day to patients 1 
through 3 and epinephrine hydrochlo- 
ride 2% administered twice a day to 
patient 4. Angiographically proved 
cystoid macular edema recurred in 
both eyes of patient 1 when 2% 
epinephrine hydrochloride was ap- 
plied topically twice a day. 


COMMENT 


We found completely reversible epi- 


nephrine-induced cystoid macular 


. edema in six of 47 aphakie eyes in this 


series. However, had we been able to 
study the six eyes that initially leaked - 
but were eliminated from the study 
when these patients were lost to 
follow-up (five eyes) or underwent 
surgery (one eye), the incidence might 
have been higher. If, for example, 
three of these six eyes had proved to `- 
be pure responders (a reasonable esti-: 


mate, since six of the 12 eyes that 


initially leaked and were studied 
proved. to be responders), the inci- 
dence would have been nine of 53 eyes. 
Furthermore, if we included the two 
eyes that demonstrated significant — 
reduction of cystoid macular edema 
without total resolution when epi- 
nephrine was discontinued and subse- 
quently demonstrated exacerbation of 
cystoid macular edema when epineph- 
rine was reinstituted, the incidence of 
epinephrine “maculopathy” rises to 11 
of 53 eyes. 

The amount of visual loss in these 
long-term users of epinephrine was 
generally not great. The extreme of 
visual acuity improvement from a 


leaking to a nonleaking state was 20/ = 
100 to 20/25 (patient 2, left eye). The 
retrospective nature of the study may : : 


have contributed to this finding, as 
other glaucoma clinice patients ‘who : 
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had greater loss of vision with 
epinephrine yaay have had the drug 
discontinued and thus were not part 
-of our study. 
- Cystoid: macular ederia is leakage 
_ of fluid from intraretinai eapillaries in 
_ the macalar region.’ Tre mechanism 
“by which epinephrine produces this 
leakage is speculative. Prestaglandins 
injected into tie vitreous 2avity of the 
+ rabbit eyeresalt in leakage of fluores- 
“cein from ‘He <ascularized areas of the 
retina.” -Oa histologic examination, 
these eyes showed degeneration of 
endothelial eels with loess of continui- 
ty of tie tight intercellular june- 
ions.“ Epmephrine, when topically 
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applied, raises tke aqueous level of 
cyclic AMP through the activation of 


adenyl cyclase. The link between 


epinephrine and prostaglandin is not 
clear, but topically applied prostaglan- 


dins also raise aqueous levels of cyclic 


AMP." This common intermediary 
might be the conzection between ep- 
inephrine and retinal vascular leak- 
age, which could be caused either by 
prostaglandins or cyclic AMP. 

Gass and Norton’ concluded that, in 
view of the incidence of epinephrine- 
induced maculopathy, they avoid 
using epinephrine in aphakic eyes if 
other medications control intraocular 
pressure. From the results obtained in 
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Retinopathy in Systemic 


Lupus Erythematosus 


“James Coppeto, MD, Simmons Lessell, MD 


-© A. 32-year-old black woman with 
systemic lupus erythematosus went rap- 
idly blind due to severe bilateral retinal 
vasculitis. The mechanism appeared to be 
total arrest of the retinal circulation by 
thrombosis of most of the retinal vascula- 
ture including major arterioles. 

(Arch Ophthalmol 95:794-797, 1977) 


prims with systemie lupus ery- 
AÀ thematosus (SLE) may develop a 
_ retinopathy or choroidopathy that is 
_ due to the SLE itself, rather than to 
coexisting systemic: hypertension, in- 
fection, or the side effects of thera- 
-Py °" We describe a patient with SLE 
who developed an. unusual vascular 
retinopathy, apparently due to total 
and- persistent arrest of the retinal 
circulation. 


REPORT OF A CASE 


A 32year-old black woman was admitted 
the Boston City Hospital in 1968 because 
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of retresternal pleuritic chest pain and 
fever of four days’ duration. For an unspe- 
cified period of time she had had positive 
serologie tests for syphilis (without a clin- 
ical -history of syphilis), easy bruising, 
bleeding from mucous membranes, recur- 
rent hemolytic anemia, and episodes of 
stiff, painful swollen knees and hips. She 
was taking oral contraceptives at the time 
but no cther medications. Physical exami- 
nation showed an obese woman. with a 
temperature of 39 C, blood pressure of 120/ 
80 mm Hg, a faint systolic ejection murmur 
over the cardiac apex, splenomegaly, and 
ecchymoses over the extensor regions of 
thé upper part of both arms. She- had 
Coombs-positive, autoimmune, hemolytic 
anemia with a hematocrit reading of 17%, a 


positive SLE preparation, an antinuclear. 


antibody titer positive at a dilution of 
1:600, leukopenia, thrombocytopenia; anti- 
platelet antibody, depressed complement 
level, 
nemia, and evidence of splenic sequestra- 


tion of red bloed cells. A diagnosis of SLE 


was made, and she began corticosteroid 
therapy. 


Her first eye examination was 1% years 
later; and the only abnormality was the 
presence of cytoid bodies in the left. eye: 


Over the next three years she developed 


diabetes mellitus, thought to be the result 


of her corticosteroid therapy. She devel- 
oped bilateral sensorineural hearing loss 


and vertigo in 1970. Chronic thrombocyto-. 
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albuminuria, hypergammaglobuli- 





penia: continued to be a problem, and she 
underwent splenectomy in 1971. Despite 
that, intermittent thrombocytopenia and 
anemia persisted. In 1971 she had cuta- 
neous herpes zoster of the chest wall. In the 
same year, she had a single grand mal 
seizure without neurologic sequelae. She 
had continued to take oral contraceptives. © 

In 1973 she was readmitted to. the 
hospital because of dyspnea, arthralgias, 
dysuria. She complained that. the vision in 
her left eye had been blurred for three 
days. Her blood pressure was 120/70 mm: 
Hg, and her temperature was 89 C. Both 
wrists and both ankles were tender; warm, 
and. swollen and had limited ranges ‘of 
motion. Visual acuity in her right eye was 
normal, but the vision in the left eye was 
deseribed-as “very poor,” and she had a 
Marcus Gunn pupillary sign in the left eye. 
The left dise was blurred, and the left 
retina was pale and covered with hemor 
rhages. The right fundus had “arteriolar 
narrowing.” 

-Her laboratory findings at that time 
included albuminuria, microscopic hematu- 


‘Tia, pyuria, and granular casts. Her hema- 
toerit reading: was 36%, white. blood cell > 
count of 5,000/cu mm, and platelets of 
155,000/cu mm. The gamma globulin level _ 
-was markedly elevated, and the albumin se 


level was 2.6 gm/100 ml. si 
Ophthalmic consultation was obtained ae 
for the first time on July 15, 1973, two days 


after admission, becasue she complained of ; 2 
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Fig 1.—Swoli= disc of righ" eye with surrounding hemorrhages 
and focal ar=io ar constriction. 





Fig 3.—Sheathed vein of right eye will collar of blood and 
prominent deer h2=morrhages (‘some with white centers) in its 
distribution. No® also small co-and-blot hemorrhages. 


loss of vision in ker right eye. Visual acuity 
in the right eye was limited to th= ability to 
see hand movewen:s at 1/3 meter; the left 
ey2 was totally «lind. The conjrmctivas of 
both eyes were-memotic. Intreoeular pres- 
sure was 12 mm Jg bilaterally Both fundi 
had a similar appearance, witt swollen 
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arterioles. 


choroid. 


discs, pale retinas, and hemorrhages of 
several types. One type consisted of 
superficial and deep peripapillary hemor- 
rhages (Fig 1 and 2). A second type 
consisted of scattered flame-shaped and 
thumb-print hemorrhages (some with 
white centers) (Fig 2). A third type was 





Fig 2.—Swollen disc of left eye. Note irregular caliber of retinal 


Fig 4.—Fluorescein angiogram of right eye at 30 seconds. Note 
slow filling of retinal arterioles, irregular lumina, lack of venous 
filling, and delayed persistence of fluorescence in retina and 


characterized by large dark accumulations 
of blood, broadly sheathing some of the 
major veins (Fig =). A fourth type 
consisted of dot-anc-blot hemorrhages, 
some of which appeared to be deep in the 
retina (Fig 3). There was also a small foveal 
hemorrhage in the left eye. The arterioles 
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Fig 5.—Fluorescein angiogram of right eye at 96 seconds. 


were filled with alternating segments of 
dark brown material (presumably clotted 
blood) and white material. There appeared 
to be an area of focal arteriolar constric- 
tion, and the material within the arterioles 
oscillated with the pulse. The veins were 
almost obscured by accumulations of white 
material that seemed to extend beyond the 
limits of their lumina. 

The retina was thrown into folds circum- 
ferential to the disc as far reaching as the 
fovea. Scattered, small, discrete, white 
lesions studded both fundi. A small, bluish- 
brown area in the upper portion of the 
fovea of the right eye was thought to be 
the result of a focal detachment of the 
retinal pigment epithelium. 

Fluorescein angiography was performed 
on July 16. Dye appeared in the choroidal 
circulation of the right eye by 16 seconds, 
but not in the major retinal arterioles until 
30 seconds (Fig 4). The dye advanced 
slowly through the major arteries over the 
ensuing 96 seconds (Fig 5). Distal filling of 
the main retinal arterioles of the right eye 
was never seen, and the column of dye was 
irregular and fragmented. There was 
spotty filling of tributary arterioles. Those 
few that did fill, however, leaked (Fig 6). 
Major arterioles fluoresced intensely but 
did not leak. There was marked dilatation 
of capillaries with leakage on and around 
the disc, especially from the superficial 
radial peripapillary plexus. The veins did 
not fill appreciably, and most of the retinal 
capillary bed did not perfuse. The choroidal 
blush was unusually intense, especially in 
view of the marked retinal edema, and it 
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remained abnormally bright even after 30 
minutes. There was poor perfusion of the 
choroid in the macular region of the right 
eye. 

The second injection of fluorescein dye 
(for photography of the left eye) produced 
no other changes in the fundus appearance 
of either eye. This was interpreted as 
showing that retinal blood flow was absent 
and that filling of the retinal vessels was 
accomplished only by diffusion of dye 
through the stagnant blood column. No 
microaneurysms were identified. 


COMMENT 


In normotensive patients with sys- 
temie lupus erythematosus at least 
two types of retinopathy occur that 
are thought to be due to the disease 
itself and not to superimposed infec- 
tion or the effects of therapy. The 
classic retinopathy is probably related 
to intrinsic endarteritic narrowing 
and eventual occlusion of minuscule 
arterioles. The other type of retinop- 
athy is manifested by thrombotic and 
vasospastic occlusions of larger ar- 
terioles, often associated with evi- 
dence of vasculitis. 

In classic retinopathy, cotton-wool 
spots (occasionally surrounded by 
hemorrhages) are frequently pres- 
ent.°""=1529 Their location corre- 
sponds to that of avascular zones seen 
on fluorescein angiography. Small, 





Fig 6.—Fluorescein angiogram of right eye at 30 minutes. 


discrete white dots (some surrounded 
by hemorrhages) may occur alone or in 
areas of retinal edema or infarc- 
tion.* Histologically, most of these 
dots are cytoid bodies, but they may 
also represent focal areas of serous 
retinal detachment. Superficial hem- 
orrhages may be associated with these 
changes.°*""""45 Dise edema, hyper- 
emia, and retinal edema (focal or 
generalized) may occur in the absence 
of elevated intracranial pres- 
sure.” -1 There may be focal arterio- 
lar constriction or generalized narrow- 
ing of the arteriolar tree.~""* Venous 
engorgement or venous stasis is com- 
monly present and may account for 
some of the retinal hemorrhages, 
edema, or exudates.* The choroid may 
become infiltrated with leukocytes, 
and this may be so severe that 
destruction of the deeper layers of the 
retina results.”-5-8-3-13.1s-20.231 Large exu- 
dative retinal detachments, optic atro- 
phy, and sudden blindness have also 
been reported. '-*-5-?-!4-18-22-25 

The second type of retinopathy is 
related to disease of larger vessels. In 
1968, Yuasa and Ideka documented 
by fluorescein angiography obstruc- 
tions in larger retinal arterioles with 
delayed filling of the corresponding 
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veins ina pazient with SLE. Clinically 
the patient bad retinal edema, cotton- 
wool spots, and dilated veins. Bishko’ 
--deseribed a porm otensive weman with 
< SLE who was receiving corticosteroids 
“and oral contraceptive agents and who 
developed retinal vasculitis. There 
was diffuse spasm of arterioles, 
marked venous stasis and sheathing, 
o; and retinal edema and hemorrhages. 
’ Fluorescein angiography confirmed 
multiple broad evascular zones due to 
arteriolar disease and vencus stasis 
with delayed leakage of dye through 

the walls of diseased veins. Pfaffen- 
bach and Hollerhorst’ described two 

_ patients with central nerveus system 
involvement fron SLE who had major 
“pranch retinal arteriolar thromboses. 
The blood eslaran consisted of alter- 
nating dark and light segments that 
oscillated with the pulse. The most 
“peripheral branches of al! the retinal 
‘arterioles were occluded. with long 
columns of white material. The major 
arteriolar cedusions tended to pro- 
gress backward toward the dise. 
‘Veriules: were dilated and blood 
sludged, but. taere were very few 
hemorrhages. There was leakage of 
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fluorescein from the occluded ar- 
terioles and, in one instance, along an 
unobstructed but focally constricted 
arteriole just before its becoming 
thrombosed. One of the two patients 
was on oral contraceptives. 

Hammami and Streiff“ deseribed a 
12-year-old boy with SLE who showed 
multiple thromboses of peripheral ret- 
inal arterioles and of some major 
branch retinal arterioles. The throm- 
boses appeared to spread toward the 
disc. There was venous stasis and 
delayed venous leakage of fluorescein. 
The patient’s vision remained good, 
and the fundus reassumed a more 
normal appearance with time. Thus, a 
clearly defined picture of thrombosis 
and constriction of major branch 
retinal arterioles has been described 
in SLE. 

We think that the vascular mecha- 
nism in our patient is similar to that 
in the patients just described. We 
propose that, against a background of 
generalized arteriolar narrowing, the 
peripheral arterioles of the retina 
become occluded with thrombi. Some 
or all of these thrombi can be propa- 
gated back toward the dise. The 
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tironu imay not necessarily lud 
the entire lumen so that some tr 
taries along the main. -branch 
terioles may continue to. perfuse 
some vision may be preserved. On th 
other hand, many of the tributaries 
may be in spasm, a situation that may 
accelerate the propagation of the 
thrombus by preventing run-off of | 
blood. The process is probably. abetted 
or initiated by the slood dyscrasias 
that may be preseat in the SLE. 
patient (such as jypergammaglobu- 
linemia) or by the effect of such 
agents as oral coutraceptives. These 
probably aggravate the venous stasis 
and slow the retinal flow even further. 
The slow flow tends to prolong the 
contact of antibody antigen com 
plexes with the vessel walls and may 
account for the sheathing and necrosis. 
of veins with collars of hemorrhage, 
such as was seen in our patient.’ It 
would also accoun® fer the leakage of 
fluorescein from arterioles that has 
been seen by others. If the patient. 
survives, there may be persistent 
narrowing of the inina- secondary to 
chronic endothelial and medial: prolif. 
eration due to the vasculitis. 
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+ Of 31 patients with retinitis pigmen- 
tosa, 18 (58%) had lesions of the retinal 
pigmentary epithelium within the maculae 


showed macular cysts or holes (five bilat- 
eral, one unilateral) without angiographic 
evidence of leakage from perifoveal capil- 
—laries, while seven patients (23%) had 
macular cysts in both eyes associated 
with cystoid macular edema evident by 
fluorescein angiography. We believe that 
the macular cysts or holes were caused 
_ by Changes at the vitreoretinal interface, 
eg, vitreous. traction and preretinal mem- 
branes. Other pathologic sequences may 
also be responsible, such as an intrinsic 
increase in: the permeability of retinal 
- Capillaries. 
-< (Arch Ophthalmol 95:798-803, 1977) 














Me changes have been ob- 
YA served in association with ret- 
nitis pigmentosa, although the inci- 
dence and possible origins of various 
Jesions have not been fully deseribed. 
We examined 31 patients with reti- 
itis pigmentosa who had macular 
lesions. Three categories of macular 
changes emerged. l 
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Macular Lesions 
Associated With Retinitis Pigmentosa 


; Gerald A. Fishman, MD; Marlene Fishman; John M aggiano, MD 


SUBJECTS AND METHODS 


The 31 patients in this study comprise all 
patients with retinitis pigmentosa seen by 
us whe showed clinically evident macular 
lesions. Patients with systemic syndromes 
associated with retinitis pigmentosa-like 
fundus changes were not included. 

All patients underwent fundus examina- 
tions with emphasis on slit-lamp contact 
lens aad direct and indirect ophthalmos- 





Table 1.—Summary of Patient Data From Group 1 ; aS 


Vision* ee 
A. Electroretinogram: 


copy. In addition to. having color fundus: 
photographs taken, all patients underwent 
fluorescein angiography and electroreti- 
nography (ERG). The angiograms. were 
obtained by standard procedures after the 
rapid injection of 5 ml of sodium fluores: 
cein into an antecubital vein. The ERG was 
recorded from both eyes simultaneously 
while the patient was seated. in an electri- 
cally shielded room. Pupils were maximally 
dilated with 10% phenylephrine hydrochlo- ` 











Patient/Age, yr/Sex oD 
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4/77:M HM 
§/46/M HM 
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2 /B4/F HM HM Nondetectabie = 








Nondetectabie i 
Nondetectabie 


1 ft/200 
LP 








6/32/M 20/300 
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9/36/M 20/60 + A 
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11/30/F 
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18/39/M 
16/18/M 
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20/60 —2 








17 /50/F 
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LP LP. 











*HM signifies hand motions; LP, light perception: 





20/60 — 2 
20/30 
20/80 +.2 


Nondetectable 
Not obtained 


Cone, markedly 
subnormal; rod, 
nondetectable 


Not obtained 
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rod, subnormal s Se 


Not obtained E 
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Nondetectable 
Cone, subnormal [ 
rod, subnormal = | 
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=-Nondetectabie. 
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20/80 —1 
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Table 2.—Summary of Patient Data From Group 2 





Electroretinogram : ee ee ee 
Response ` . > Fendus Changes 
Cone, subnormal; rod, No eviderce of pigmentary m 
nondetectable - gration or clumping: 6 

- stricted retinal vessels: ys 
changes within the macula. > 
“Extensive bone spicule pigm: 
< talion, constricted retinal 
seis: rosind Barta) thickness 
macular hole Se oe 

Extensive: ‘bone-spicule: E 
© tation; constricted: retinal ves © 
= Seis; cystic changes within the: 
macula atid 

Nondetectabie No evidere of pigneniany a min 
: Qration;-canstricted and not: 
< bly shezthed retinal vessels 

: cystic changes within the 
: - ; : macula: ae 
i | ~~ 20/60 ~ 2 20/100 Cone, subnormal; rod, No evidense oF Sigman mi 
Fg i nondetectable 





Patient /Ace,w /Sex os 
S82 F = 20/40 20750 

























“BP SEeM =~ 10/400 20/70 Nondetectabie 




















TEIM “=. 20/400 26/400 








Nondetectable 












6 2M 20/70 — 1 20/70 

















gration ar clumping; con- 
stricted retinal-vesseis: smal : 
cystic changes within the 
+ Macula;-waxy atrophy ot the a : 
optic disc : 
Cone, markedly subnormal; No evidenze of pigmentary mi- 
rod, nondetectable gration ər clumping; con- 
str-cted -etinal vessels? cystic: > 
` Changes within the- macula 
waxy attophy of ihe ope disc 








EWF =. 20/200 20/200 














Table 3.—Summary of Patient Data From Group 3 















: = A Electroretinogram zo Be es 
Patient’ ze, w/Sex : oD os Response __... Fundus Changes — 
: BEME ce: 207200 3/400 Nondetectabie Ho evidense of pigmentary Mi- 
i : gration er clumping: con : 
< Stricted “etinal vessels: cystic : 
changes within the macula” 
Minimal ard subtle bone. spic 
_ ule-like pigment within the ir- 
< ferior midperipheral fundüs: 
< constricted retinal vessels 
cystic changes within the- 
pes - macula 
ev BOeM “=. 20750 ; 20/50 — 2 Cone, subnormal; rod, No evidenee oF pigmentary mi me 
a nondetectabie gration cr clumping: con- = 
-stricted retinal vessels: cystig 
changes within the macula 
Cone, notably subnormal: Fatchy, round clumps. of pig- 
rod, notably subnormal ment irregularly distributed 
-between the. posterior pole. 
and midperiphery: constricted: 
= vessels; cystic changes within oe 
Ls z -the macula 
EZF -> 20740 + 2 20/40 + 3 Cone, subnormal; rod, Ro evidence of pigmentary mie 
as nondetectable _fation or clumping; cop- 0 
-stricted retinal vessels; cystic 
_ changes within the macula. 
Cone, notably subnormal: Minimal bene Spiculé-like pig- 
rod, nondetectable ment witsin-the superior. and- : 
-inferior midperipheral fundus: : 
_corstrictad retinal vessels: a 
cystic changes within the fu E 
= : dus 
OP IBF ee 2 20/100 20/60 Nondetectable Sparse migperipheral bon Spi 
i = ` cule pigment: constricted 
inal vessels, waxy dise atr 
‘phy: cyste pangas v with 
the macuda = 
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ride and 1% é¢yclopentolate hydrochloride. 

Single-flash photopic responses were re- 
corded with the I,, setting on the photo- 
stimulator after five minutes of adaptation 
to four 50-W direct-current incandescent 
bulbs,.which provided 10 foot-candles of 
illumination at the patient’s pupil. During 
‘dark: adaptation, single-flash recordings 
were obtainëd at 5, 10, 15, and 20 minutes, 
also atan intensity of I,,. After 20 minutes 
of. adaptation, a blue filter interposed 
“between the light stimulus was used to 
“measure .predominantly red responses. 
Subsequently, an orange-red filter was 
coupled with an I,, intensity to record 
simultaneously cone and rod components. 
The ERG determination was completed by 
measuring amplitudes obtained from a 
flickering stimulus at 30 cycles per second 
(eps) using an I, orange-red stimulus and 
at: 10-eps with an I, blue stimulus. 


RESULTS 


: > Based on these clinical studies, it 
-was possible to separate the patients 
into three maculopathy groups. 
Group 1.—Eighteen of the 31 pa- 
tients (58%) showed bilateral macular 
changes within the retinal pigmen- 
tary epithelium (Table 1). These 
-changes most frequently appeared as 
hypopigmentation (and presumed 
_atrophy of the retinal pigmentary 
epithelium). Some also had punctate, 
opaque, yellow-white dots with a 
morphologic similarity to drusen (Fig 
<P. Results of fluorescein angiography 
“showed areas of hyperfluorescence 
“within areas of hypopigmented 
` (atrophic) retinal pigmentary epithe- 
“lium (Fig 2). In more advanced cases, 
rophic changes occurred within both 
: the retinal pigmentary epithelium 
-and choriocapillaris (Fig 3 and 4). All 
-cases showed bone spicule pigmenta- 
tion, which was densest within the 
_midperipheral-retina, and attenuated 
vetinal vessels. Various degrees of 
cy-looking dise atrophy were pres- 
ent in 14 of the 18 patients. There 
 were-no cysts or holes or fluorescein 
leakage in the macula. 

Group 2.—Six patients (19%) showed 
either cystic lesions or partial-thick- 
ness holes within. the macula. In five 
of the six patients, the lesions were 
ilateral and irregular in shape, with 
jagged margins (Fig 5 and 8). One 
patient showed a- partial-thickness. 


round macular hole in one eye (Fig T- 
_ and 8) and a normal-appearing macula ` 






in the other. All patients showed 
abnormalities at the vitreoretinal in- 
terface. Radial, inner retinal traction 
lines and/or varying degrees of pre- 
retinal cellaphane-like membranes 
caused a “surZace wrinkling phenome- 
non” (Fig 9: that was evident. by 
contact lens examination. These mem- 


branes were also noted within the — 


maculae in other patients with reti- 
nitis pigmentosa, who were not 
included in this study because of the 
absence of cystic or pigmentary 
epithelial macular lesions. Four of the 
six patients showed no evidence of 
pigmentary migration or clumping. 
Two patients had typical osteoblastic 
spicules (Tatle 2). None of the six 
patients showed fluorescein angio- 
graphic findings of either hyperfluo- 
rescence within the maculae from 
retinal pigmentary epithelial “win- 
dow” defects or leakage from peri- 
foveal capillaries. 

Group 3.—-Seven patients (238%) 
showed bilateral, small retinal cysts 
associated wth cystoid macular ede- 
ma, which was confirmed by fluores- 
cein angiography (Fig 10 and 11). The 
pigmentary ehanges in this group, as 
in patients in group 2, were consider- 
ably less notable than in group 1. 
Three of the seven patients had no 
evidence of pigmentary migration or 
clumping, wile the remaining four 
patients showed only minimal pig- 
mentary changes (Table 3). As in 
group 2, all patients showed various 
degrees of preretinal membranes and 
radial. traeticn lines. 

Two of the five patients from group 
3 who underwent iris angiograms 
showed evidence of leakage from iris 
vessels, as has been reported in cases 
of aphakic eystoid macular edema.’ 
Four patients showed intensive leak- 
age frem radial retinal peripapillary 
vessels. 


COMMENT 


Francois and Verriest* found 
atrophic-appearing dystrophie . pig- 


mentary macular lesions in 60% of the 
cases cf diffuse tapetoretinal degen- 


eration. Krill et al, in describing 


pigmentary macular changes in pa- 


tients with retinitis pigmentosa, not- 
ed that a mottled macular fluores- 
cence cn angiography did not occur in 
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Fig 1.—Right eye showing both ‘hypopig- 





mentation and opaque, yellow-white dots. 
Note also billowy membrane between disc 
and macula. 


Fig 2.—Same patient as in Fig 1. Areas of 
hyperfluorescence (window defects) cor- 
respond to hypopigmentation within mac- 
ula. 


Fig 3.~—Right eye showing more. advanced 
atrophic macular changes that involve 
both retinal pigmentary epithelium and 
choriocapiliaris vessels. 


Fig 4.—Fluorescein angiogram from same 
patient as in Fig 3 confirms changes within 
both retinal pigmentary epithelium and 
choriocapillaris. Note choriocapillaris 
atrophy corresponding to central atrophic- 
appearing lesion. 


Fig 5.—Left eye showing irreguiar-shaped 
partial-thickness macular hole. 


Fig 6.—Fiuorescein angiogram from same. 
patient as in Fig 5. We believe that fluores~ 
cent changes within macula correspond to 
fine retinal capillaries rather than window 
defects. Aberrant course of these vessels 
through fovea possibly resulted from trac- 
tion by preretinal membranes that were 
present in macula of this patient. 


Fig 7.—Right eye showing partialthick- : 
ness round hole. 


Fig 8.—Fluorescein angiogram of same 
patient as in Fig 7. Absence of central 
fluorescence suggests partial- rather than 
full-thickness hole. 


Fig 9.—Right eye showing cellophane 
membrane in patient with retinitis pigmen- 
tosa. 


Fig 10.—Right eye shows subtle 1 micro- z 
cystic changes within macula. oe 


Fig 11.—Late-stage angiogram from same 
patient asin Fig 10 shows accumulation of : 
ae within cystic. spaces. < 
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patients with visual acuity of 20/30 or 


better. The macular pigmentary 
changes probably resulted from an 
abiotrophy of both the photoreceptors 
and retinal pigmentary epithelia 
within the maculae. Which of these 
two layers is involved initially or 
whether they deteriorate simulta- 
neously is as yet uncertain, to our 
knowledge. 

Macular holes or cysts in retinitis 
pigmentosa have been reported by 
Stock,” Perera,’ Merin, Gass, and 
Ffytche.“ As in some of our cases, the 
patients reported by Merin? showed 
minimal midperipheral pigmentary 
migration and clumping. Pearlman et 
al? found a nonpigmentary state in 
22% of their patients with retinitis 
pigmentosa. The nonpigmentary form 
of the disease suggested a relatively 
more recent onset; 50% of their 
_ patients with a history of night blind- 
ness of three years or less were of the 
nonpigmentary variety. Patients that 
“show macular cysts or partial-thick- 
ness holes and either minimal midpe- 
ripheral pigmentary migration and 
clumping or nonpigmentary retinitis 
> pigmentosa are probably not cases 
x- with a different genetic disease than 
-those showing extensive midperipher- 
al pigmentary migration and an 
absence of cystic macular disease. The 
absence or sparseness of pigmentary 
clumping and migration probably 
- yeflects a more recent onset or less- 
extensive disease. In this study, five 
of six patients in group 2 were under 
85 years of age, and three of those 
same five patients showed some 
-¥ecordable ERG response (Table 2). 
Furthermore, one of two patients 
reported by Merin who initially 
showed only cystic macular disease, 
later developed bone spicule changes 
over a two-year period. Ffytche* 
reported eystic macular changes in a 
21-year-old woman who complained of 
night blindness; she had abnormal 
ERG amplitudes and showed no 
peripheral pigmentary migration or 
leakage from perifoveal capillaries. 


Her father had a typical fundus - 


-picture of retinitis pigmentosa with 
bone. spicule pigmentation, . but 


~ showed no evidence of intraretinal 


eystic changes. 
“The pathogenesis of the macular 
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cysts or heles seen in our patients 
categerized in group 2 is uncertain, 
although traction by condensed vit- 
reous and/or other preretinal mem- 
branes may be the cause. These 
membranes have been attributed el- 
ther to proiferation or to condensa- 
tion ef remaining cortical vitreous 
cells eften associated with posterior 
vitreous detachment” or to the prolif- 
eration cf retinal glial cells along the 
surface cf tae internal limiting mem- 
brane.'' Although the vessel distortion 
and ‘tortuosity seen in preretinal 
gliosis were net generally evident in 
the patients with cystic-appearing 
macular lesions in retinitis pigmen- 
tosa, clearly the cellophane mem- 
branes were similar to those reported 
by Seudder and Eifrig“ and Jaffe.” 
Cogar" reported similar preretinal 
membranes that were histologically 
evidert in patients with retinitis 
pigmentosa. Chronic ischemia of the 
macula resu ting from poorly perfused 
foveal capilaries may contribute to 
the proliferation of retinal glial cells 
and te the formation of preretinal 
membrares. The role of vascular 
insufficiency in the formation of pre- 
retina: membranes has been described 
by Wise e al" and Scudder and 
Eifrig’* Deicient retinal circulation 
in patients with retinitis pigmentosa 
has been eraphasized by Krill et al 
and Hyvériren et al" 

Althouzh it is generally believed te 
occur infrequently, the presence of 
macular cysts or partial-thickness 
holes in association with preretina! 
membranes has been reported by 
Wise et al" and Scudder and 
Eifrig Macular holes or cysts pro- 
duced by the contraction or shrinkage 
of these membranes are characteristi- 


eally oval or irregular in shape," as 
we observec in the majority of our 
patients. 


The rele of the vitreous in the 
formation of the cysts also remains 
speculative. The fact that patients 
with retinitis pigmentosa have a 
degenerative vitreous, including pos- 
terior vitrecas detachment, was well 


“emphasized sy Pruett.’ Some partial- 


thickness hcles or cysts could result 


-from prolonged traction by condensed 
‘strands of v treous that remain after 


incomplete posterior vitreous detach- 





ment.' Cellophane membranes on the 
surface of. the retina within the 
macula may result from vitreous 
proliferation" or condensed remnants 
of the vitreous cortex on the surface of 
the internal limiting membrane after 
complete or incomplete posterior vit- 
reous detachment.' 

Cystoid macular edema in patients 
with retinitis pigmentosa has been 
reported by Hyvärinen et al,“ 
Ffytche,, Bonnet and. Pingault,? 
Metge et al,* Gass, and Francois et 
al’ The degree of midperipheral 
pigmentary migration varied from 
minimal! to substantial’ *'* As in 
group 2, the pathogenesis is specula- 
tive, although macular ischemia and 
preretinal membranes are possible 
contributory influences. Leakage 
from perifoveal capillaries in patients 
with preretinal membranes has been 
noted in previous reports. 17+" 

Patients in group 3, as those in 
group 2, may have had somewhat less- 
extensive photoreceptor deterioration | 
than those in group 1. Four of the:six:- 
patients in group 3 who underwent 
ERG recordings showed recordable 
ERG amplitudes, and three of the 
seven had no ophthalmoscopically evi- 
dent midperipheral pigmentary 
clumping or migration. 

On the basis of these preliminary 
findings, we believe that the macular 
changes seen in groups 2 and: 3 
probably had a similar cause; the. 
difference between them was possibly ~ 
the response to changes at the vitreo- 
retinal interface, ie, vitreous traction 
and preretinal gliosis. In group 2, 
vitreous traction coincident with pos- 
terior vitreous detachment mechan- 
ically may have torn a partial- or full- 
thickness retinal hole. However, the 
gradual visual loss suggested the slow 
development of  partial-thickness 
holes or cysts more consistent with the 
presence of preretinal membranes or 
cystoid edema eventuating in holes. In 
group 3, traction from detaching 
posterior vitreous, along with devel- 
oping preretinal membranes, may 
have increased the permeability of. 
perifoveal capillaries. There remains 
the -possibility that. some patients ~ 
within group. 2 had transient leakage’ 
from perifoveal capillaries during the. 
evolution of their macular lesion. The- 
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division between groups 2.and 3 may 
thus be artifcial Since we have not 
seen this sequence of transient leak- 
-age in an individual case, we-prefer to 
separate these latter groups of pa- 
ients on the basis of angiographic 
- findings ardado not intend to imply a 
~ separate pat zogenesis for the macular 
<. changes, l 
cs Additionally, we do not believe that 
the macular lesions seen im group 1 
patients represented advaneed stages 
of those seen in groups 2 or 3. 
= ‘Although esa group, the mean ages of 
patients in group 1 tended to be 
-greater thar those in groups 2 and 3, 
‘ten of the 18 patients in group 1 
re "aC years of age, while 
€ of theseven patients in group 3 
re above 48 years. None of the 18 
tients im group 1 shewed any 
vidence cf ‘nereased retinal capillary 
 permeabilitr ether within or at the 
‘margins cf the hypopigmented, 
etrophic-appearing ‘macular lesions. 
Francois et aF’ also consider hypopig- 
mented ad eystie macular lesions 
seen in patients with retinitis pig- 
mentosa ac representing » pathogeni- 
cally separate and distinct lesions. 
Our data ndeate that Patients with 
gmentosa may show cen- 
visual Joss from disease of not 
jactar photoreceptors and 
tinal Penintary epifalium, but 
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also from partial-thickness holes or 
cysts. Some patients with these latter 
macular lesions may show leakage 
from retinal perifoveal capillaries. In 
this study, all patients with partial- 
thickness macular holes or eysts 
showed preretinal, cellophane mem- 
branes. 
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=. ® Seleral buckling elements were re- 
“moved from 152 eyes because of infection 
(50 eyes), erosion (69 eyes), extrusion (25 
eyes), pain (5 eyes), allergy (2 eyes), and 
excessive. buckle height (1 eye), The 
overall retinal: redetachment rate was 
14. 5%. Short duration of buckling and the 
presence of retinal tears, as opposed to 
holes, appeared to predispose to recur- 
ence. A significantly higher redetach- 
ment rate was found when infected buck- 
; ling elements were considered alone 
:: (28%) This was attributed to the short 
duration of buckling and the associated 
flammatory reaction found in these 


(Arch Ophthalmol 95:804-807, 1977) 


Ithough retinal redetachment 
--rates following removal of sele- 
< ral buckling elements have been 
previously reported, no attempt has 
en made to define those factors 
édisposing to recurrence. Such an 
sessment would serve not only 
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Factors Influencing Retinal Redetachment 
After Removal of Buckling Elements 


“Peter L. Schwartz, MD, Ronald C. Pruett, MD 


removal, it might also help to deter- 
mine the factors influencing redetach- 
ment m general. This report describes 
the results cf our investigation of the 
problem. 


PATIENT POPULATION 
AND METHODS 


All implant and explant removals per- 
formed by the Retina Associates during a 
ten-year pericd (January 1965 to December 
1974) were reviewed. Patients included in 
the series were required to meet the follow- 
ing criteria: (1) the primary retinal detach- 
ment was rhegmatogenous with definite 
retinal breaks; (2) complete retinal attach- 
ment prior to implant or explant removal; 
(3) tota! removal of buckling elements; (4) 
no additional (prophylactic) treatment of 
any kind prior to, during, or after buckling 
element remeval; and (&) at least six 
months follow-up after removal of buek- 
ling elements. 

A total of 152 patients satisfied these 
criteria. Retinal redetachment rates were 
calculated in relation to the following 
factors: (1) sex; (2) age of patient at the 
time buckling element was removed; (3) 
refractive error; (4) natare of retinal 


breaks, de, holes or tears; 45) duration of- 
buekling, ie, period between the. most. 


recent buckling procedure and removal of 
the buckling eiement, (6) kind of buckling 


element: (7) type of treatment, diathermy,” 


or. ryo applications; and (8) problem 


requiring removal. of the buckling ele- 


ment. 


only 7 
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Retinal breaks were divided into holes or- : 
tears based upon the presence or absence © 


of flaps. The detailed preoperative fundus - 
drawing was used for this evaluation. No |. 


attempt was made to categorize the size, - 
location, or number of breaks. If both holes: 
and tears were present in the same eye; it 
was considered to have retinal tears. When 
retinal redetachment did occur, the lag - 
period between implant or explant removal _ 
and redetachment was noted as: well asthe: 


type of retinal breaks i at for the. : : 


recurrence, 


RESULTS 


The retina redetached in 22 (14.5%) - 
of 152 eyes following removal.of the 
buckling elements. The sex, age distri- — 
bution, and refractive errors of the- 
redetachment population and the at- 
tached: population did not appear. to 
differ substantially (Table 1). Multiple 
factors. influence the redetachment 
rate and a combination of these may 
affect the outcome in some eyes. The — 
20% redetachment rate observed: 
among aphakie eyes (Table.1) may be 


-an example of this. Considering the 

type of retinal breaks found preopera- 
_ tively (Table 2), 15 (18.7%) of 80 eyes. = 
with retinal tears redetached, while 
(9.7%) of 72 eyes with retinal. 
holes redetached postoperatively. Itis 
-probably important that of 40 aphakic = 


eyes in this study, 32 (80%) originally > 








had a retinal detachment associated 

— with retinal tears, and of the 8 eyes 

__ showing retinal redetachment follow- 

ing removai ef the buckling elements, 

al had retinal tears. 

= Table 2 also indieates the relative 

:— importance of the duration of buek- 

ling and the type of buckliag device 
: predisposing tə recurrence. A definite 
correlation. was seen between the 
duration of buckling and the rate of 

_ redetachmert. Among 33 eyes in 

‘which the buekling was dismantled 

_ Jess than six months after surgery, the 
redetachmert rate was 36%. Of 14 
eyes. buckled € to 12 months previous- 

lz, arecurrence was observed in 21.4%, 

and i in th group of 105 eyes repaired 

more than-one year before removal of 
1e buck g, this was seen in only 

8%. Considering the kinds of buck- 

elements. used in this. series, 82 

~ 64%) had solid silicone rubber im- 
plants with diathermy and encircle- 
ment, 58 (88 had encircling polyeth- 
ylene tubes with diathermy, 8 (5%) 
had episeléra’ sponge silicene-rubber 
with eryo applications, and 4 (2.6%) 
had absorbabie gelatin implants with 

“diathermy. -À higher recurrence rate 

was found. among those following 
emoval ef silicone rubber implants 
wy tha armong those with polyeth- 
lene tubing (5%). In this regard, it 
should be noted that those eyes 

_ showing recurrence after silicone im- 

plant removel had an average dura- 

tion of buckling of 8 months while 
those with pelyethylene had an aver- 

- age duration of buckling of 44 months. 

Little can be said regarding the 

influence-of episcleral silicone sponge 

or implanted gelatin because their 
numbers were small in this series. 

However; examination of the limited 

data available indicates that redetach- 

ment will. certainly fellow | their 
removal i ysome cases. 

Table 2 shows the seasons for 
removal of the buckling elements. 
Separation was difficali in some 
eases, for the categories were not 
mutually exclusive. For example, in- 
fected implants often develop fistulas 
or frankly extrude, while extruding 
implants are always eentaminated. 

.. For the perpose of analysis, if a posi- 

_ tive culture was obtained prior to or 
-during surgery, the problem was elas- 








* 





























Table 1.—Removal of Buckling Elements 


Total 


Sex 
Male 
Female 
Age, yr 
Range 
Average 
Refractive error 
Hyperopia < 3.00 diopters 
Emmetropia 
Myopia < —6.00 D 
Myopia > —6.00 D 
Aphakia 


130 (85.5%) 


70 (84.3%) 
60 (87%) 


7 (100%) 
50 (83.3%) 
23 (88.5%) 
18 (94.7%) 
32 (80%) 





22 (14. 5%). 152 (00%) 
13 18.7%} 83 
9 (13%) 69 


18 (15.7% 
3 (11.5% 
3 (63%) 
B (29%) 


Table 2. =Preoperative Data . 


‘Attached Redetached : 


430 (85.5%) 


Feta breaks 
Tears 
Holes 


Duration of buckling 
<6&mo 
6-12 mo 
> 12 mo* 
Buckling element 
Solid silicone 
Polyethylene tube 
Sponge silicone 
Geiatin 


65 (81.3%) 
65 (90.3%) 


20 (61.0%) 
11 (78.6%) 
99 (94.2%) 


67 (82.0%) 
55 (95.0%) 
5 (62.5%) 
3 (75.0%) 


22: 14.5%) 152 ICO 
154187%) 
7 (9.7%) 


13:339:0%) 
3:(21.4%) 
615.8%) 


15:(18:0%) 
345.0%) 
3 (37.5%) 
1 (250%) 





*Of 99 eyes remaining attached, 89 had a duration of buckling greater than ree years (average 
4.5 years), while 5 of 6 eves redetaching had a duration of buckling greater fharsthree years (average 


3.8 years). 


sified as an infection. Without a posi- 
tive culture, but with conjunctival 
thinning or dehiscence, it was catego- 
rized as an extrusion. To be included 
in the category of pain required nega- 
tive cultures and ne evidence of extru- 
sion, erosion, or frank allergy, even 
though many of these latter patients 
did have pain. The two patients clas- 
sified under allergy were considered 
allergic to the gelatin implant as 
evidenced by a sterile inflammatory 
reaction. One patient, included under 
other causes, had tae implant removed 
because of excessive buckle height. Of 
the multiple faetors studied, the 
presence of infection appeared to be 
the most important. Fourteen (28%) of 
50 eyes with infected buckling ele- 
ments showed redetachments. How- 
ever, the duration of buckling was less 
for these cases than for the nonin- 
fected cases. Eleven (79%) of the 14 
infected cases hed buckles removed 
within six months of their original 
scleral buckling operations while only 
1 (12.5%) of the 8-other redetachment 
patients had a similar short duration 


Retinal 








Table %.—facters Se 
Buckle: Removal 


| 
Total 
14.5%) 
infection 


Erosion 
Extrusion 


Pain 
Allergy 
Other 


of buckling. Stephylococeus aureus 
(coagulase positive: was the most 
common organism cultured: (23 eyes). 
Staphylococcus =pidermidis . (coagu- 
lase negative) was also a prominent. 


offender (17 eyess. Bacillus proteus (4 o 


eyes), Pseudomenas aeruginosa (2 
eyes), pneumocoezus {2 eyes), and coli- . 
form bacteria (Z eves) were respon- 
sible for the other infections. 

The lag period between the removal 
of buckling elements and the discov- 
ery of retinal redetachment varied 
from one week te twe years. However, 


Redetachment—Sshwartz & Pruett 805 c 










in 20 (91%) of 22 eyes this was less 
than one year. In 18°(82%) redetach- 
ment was noted within six months. In 
21 (96%) of 22 cases of retinal rede- 
tachment the original retinal breaks 
were responsible for the redetach- 
ment. In one patient massive preret- 
inal retraction (MPR) and a total 
retinal detachment developed follow- 
ing removal of an infected implant. 
Although there was no evidence of 
MPR preoperatively in this eye, there 
was exudation on the buckle and a 
severe cellular response in the over- 
lying vitreous prior to implant remov- 
al. 


SERIES COMPARISON 


In 1968 Regan and Schepens’ 
reported ocular wall erosion by rigid 
polyethylene tubing in 40 eyes. A 
period of one to six years intervened 

_.between the most recent scleral buck- 
ling operation and tube removal with 
an average duration of buckling of 
~-four-years. In our patients, all implant 
and explant material was removed, 
whereas in their series total tube 
removal was performed in 37%. Nev- 
ertheless, retinal redetachment was 
documented by Regan and Schepens 
in only 1 patient of 40 (8%). Our review 
includes 69 cases of noninfected erod- 
ing implants: 58 polyethylene tubes 
and 11 silicone implants. The retinal 
“redetachment rate was 5.8% (three 
polyethylene tubes and one solid sili- 
cone implant) with an average dura- 
¿tion of buckling of greater than four 
“years. 
In 1972 Stratford? reported a 26% 
incidence of retinal redetachment fol- 
lowing removal of solid and sponge 
-silicone materials in 46 eyes. Although 
~~ infection necessitated implant remov- 

alin 34 (73%) of these eyes, we are not 
told. specifically which eyes rede- 
tached. Nineteen (46%) of these eyes 
had a duration of buckling of less than 
“six months, but here, too, we do not 
know if these eyes were predisposed 
-to redetachment. In their series, all 
“yecurrences were discovered within. 
-six months of implant removal, and all 
were attributed to the original retinal 
breaks. Ulrich and Burton’ in 1974 


' deseribed 37 infected cases requiring 


implant removal. Twenty-four (65%) 
of these eyes were attached prior to 
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implant removal; of these, 8 (83%) 
redetached, usually within one month 
following implant removal. The re- 
maining 13 infeeted cases in their 
series were considered inoperable 
prior tc implant remeval, presumably 
because-of massive preretinal-retrac- 
tion (MPR). In 28 (76%) of these eyes 
the implants were removed within six 
months ef the buckling operation, but 
here also no correlation is given 
between this factor and redetach- 
ment. However, our experience ap- 
peared similar to that reported by 
Stratfore and by Ulrich and Burton. 
Fourteen (28%) of 50 eyes with 
infected buckles showed recurrence of 
the retinal detachment following their 
removal. 

A redetachment rate of 14.5% fol- 
lowing removal of seleral buckling 
elements is clinically significant. 
Some of these eyes became inopera- 
ble; others required adcitional surgery 
with further visual ecmpromise and 
anesthetic risk. Recurrence is deter- 
minec by multiple factors, but the 
relative influence of each has not been 
clearly defined in previous reports. It 
was the practical importance of being 
able te estimate the likelihood of rede- 
tachment that prompted this study. 
Anticipation of recurrence might per- 
mit a reduction in the rate of rede- 
tachment by modification of the 
initial buckling technique, by prophy- 
lactie measures prior to buckling 
removal, and by a rational follow-up 
program after removal. However, a 
lucid definition of the problem is diffi- 
cult for ail investigaters because of 
two considerations: the factors are not 
mutuady exelusive and the follow-up 
period is germaine but may be limited 
in a study of referred patients. 
Considering the latter, £7 (24%) of our 
patients had a six-month follow-up 
period after buckling element removal 
while the remaining 115 (76%) pa- 
tients were followed up for longer 
than one year. The fact that 18 (82%) 
of our recarrences and 12 (100%) of 
Stratford’s* recurrences were discov- 
ered within six months of buckling 
element removal gives credence to the 
belief tha: a six-month follow-up 
period is adequate when defining 
retinal redetachment rate. Further, in 
20 (91%) of our cases redetachment 











was discovered within one year fol- 
lowing buckling element removal, and: 
76% of our patients were followed up 
beyond this period of time. oo 

When examining the factors that 
necessitated buckle removal (Table 8), 
it becomes obvious that our attention 
should be especially focused on the 
problems of infection, erosion, and 
extrusion. Of these, infection is the . 
most important. The recurrence rate 
in our series was four times greater 
following removal of infected devices 
than the combined rate seen in nonin- 
fected cases. But this factor cannot be 
considered in isolation. A shorter 
duration of buckling combined with _ 
the inflammation seen in infected © 
eases appeared to account for the 
higher redetachment rate. Seventy- 
nine percent of our infected cases had 
a duration of buckling of less than six 
months and, as we have shown, a 
substantially higher redetachment - 
rate follows removal of buckling 
elements in place less than six months,” 
as compared to those present beyond ~ 
one year. Also noteworthy is the fact 
that one of our infected cases progres- 
sed to frank MPR after implant 
removal. Recall that Ulrich and Bur- 
ton‘ deseribed 13 (35%) of 37 infected 
cases that presumably developed MPR 
prior to implant removal. Similarly, 
McPherson and Moura‘ reported 19 
infected cases necessitating sponge 
removal in which two eyes (10.5%) 
developed MPR after the primary 
procedure while two additional cases 
had preoperative MPR progress after 
sponge removal. Infection not only 
increases the risk of retinal redetach- 
ment, it also appears to inerease the 
risk of inoperability. 

In attempting to explain the high 
rate of redetachment following re- 
moval of bucklings of short duration, 
as in infected cases, and the relatively 
low. rate of recurrence seen after 
dismantling bucklings of long dura- 
tion, several possibilities must be 
considered. It may be that with the 
passage of time a stronger chorioret- 
inal adhesion develops. This adhesion 
may be immature if early removal is 
required due to infection. It is also 
possible that the fibrous sheath, which 
develops around solid silicone and 
polyethylene buckling devices present 
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for a prolonged >eriod, serves to main- 
__. tain some degree of permanent scleral 
indentation even after removal of the 
‘jmplants. A more speculative explana- 
“tion is tha: progressive vitreous 
_syneresis, cr more comp ete cortical 
vitreous separacion occurs with time, 
so. that vi@reoretinal ‘traction is 
reduced. Gontirued or inereased vit- 
-yeoretinal traction is prebably indi- 
cated, at leas: im part, in the explana- 
tion of the Kigner rate ef redetach- 
ment documented among. infected 
eyes. The Higher rate of redetachment 
seen in- eves with retinal tears, as 
-opposed tc Ecles, regardless of wheth- 
er or not ifection was- present, is 
evidenze that *itreoretinal 
is = Significant fact zor in the 
equation. Tae recurrence or aggrava- 
> tion of vitreoret inal tract of accounts 
for the recpenirg of the oviginal tears 
‘previously ese] by scleral buckling. 

In summary, we believe that the 
following concusions a*e justified, 
based upon eur own experience and 
that. of others’: (1) Sex, age, and 
-refractive error do not eppear to 
influence retinal redetazhment. (2) 
_ The longer tae duration of buckling, 
the fewer reiinal redetachments will 
cur, other Tactors being equal. (3) 
ection predisposes to redetach- 
ant: short-curation of buckling and 
associated inflammation are both im- 
plicated here. Infection may also 
predispose tc MPR. (4) The presence 

ef retinal teers, indicative of vitreous 
traction; imexeases the rsk of rede- 
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tachment. (5) Redetachment is most 
likely to occur within six months after 
buckling element removal and the 
original retinal breaks are usually 
responsible for the recurrence. 


COMMENT 


Due to the small number of eyes 
with silicone sponge explants avail- 
able for study, no valid comparison 
could be drawn from our data between 
the occurrence of problems with this 
operation as opposed to that utilizing 
solid silicone as an implant. However, 
others** have reported a higher inci- 
dence of infection and extrusion with 
sponge explants than with solid 
implants. Erosion of the ocular coats is 
somewhat less likely than infection or 
extrusion to lead to recurrence (Table 
3) and it rarely oceurs with sponge 
explants. However, erosion also be- 
came a less frequent complication 
when polyethylene tubing was aban- 
doned in favor of solid silicone-rubber 
implants. A lower infection and extru- 
sion rate and an acceptably low inci- 
dence of ocular erosion by solid sili- 
cone suggest to us that fewer eyes will 
require removal of the buckling 
elements if this technique is used. An 
additional advantage is the suitability 
of solid implants for use with an encir- 
cling silicone-rubber band. This pro- 
vides a method for ensuring perma- 
nent buckling and reduction of 
vitreous traction on retinal tears. 

If removal of the buckling elements 
becomes necessary, preventive mea- 
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sures not withstandiag, several sug- 
gestions may be considered. The 
urgency of remeving an infected 
implant may de relieved if exposure 
with spontaneous drainage has oc 
curred. A wound. culture is advised: 
followed by . systemic and topical: 
administrazion of specific antibiotics. 
If the ocular media are clear, the 
original detachment was associated 
with retinal tears, and these tears 
appear to be inadequately surrounded 
by chorioretinal scarring, or if a 
subclinical detachment is present, pre- 
liminary photocoagulation around the 
tears is recommended. The patient is 
periodically examined. and the buck- 
ling elements are removed two weeks © 
later. In these eyesinszhich additional 
prophylactie treatment is not neces- 
sary or possible, the buckling device is 
removed immediately and the patient ~ 
is kept under surveillunce for signs of 
recurrence. An infeeted wound. will 
sterilize itself quicslyafter remova of 
all foreign. bodies: Karly reoperation 
may be required in some. Although 
this may be done safety in one week, if 
possible, it is better to allow more 
time for resolution of the edema snd 
inflammatery changes prior to. surgi- 
cal intervention. 
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Institute, and_by the Massachusetts Lions Eye 
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-< 9 Sixty-five patients with hemoglobins 
- AS, SC, and SS were investigated in a 
- masked fashion. We observed a statisti- 
“Cally: significant positive correlation be- 
_tween the severity of conjunctival sickling 
signs. and the counts of irreversibly 
sickled cells in each hemoglobinopathy 
group. We. also observed. a statistically 
- significant positive correlation between 
the ‘severity of the conjunctival vasculop- 
- athy and the percentage of sickle hemo- 
“globin in the total group of patients with 
= hemoglobins AS; SC, and SS. 
-< = (Areh Ophthalmol 95:808-811, 1977). 






























Kies et al’ were the first to 
2 report sludging of the blood in 
-conjunctival vessels in sickle cell 
- disease.: Paton’ and others more 
specifically described the conjunctival 
sickling sign as multiple, short, com- 
mæshaped or curlicued capillary seg- 
: ments, often seemingly isolated from 
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The Conjunctival Sickling Sign, 
Hemoglobin S, and 
Irreversibly Sickled Erythrocytes 


Krishan C. Nagpal, MD; George K. Asdourian, MD; Michael H. Goldbaum, MD; 
_ Motilal Raichand, MD; Morton F. Goldberg, MD 


the remainder of the vascular net- 
work. This sign has been considered 
pathognomonic of sickle cell disease, 
although Swartz and Jampol* have 
since found a similar vasculopathy in 
the cenjunctival vessels of a patient 
with chronic myelogenous leukemia. 

Serjeant et a categorized the 
conjunctival sign into five grades of 
severity and found a statistically 
significant positive correlation be- 
tweer the grade of abnormality and 
the rumber of irreversibly sickled 
cells, suggesting that these cells may 
be related to the genesis of vascular 
abnormalities. 

The purpose of this study. was to 
determine whether the number of 
irreversibly sickled eells and the 
amount of hemoglobin S could -be 
correlated with the grades.of the 
conjunctival signs in our patients with 
various sickle hemoglobinopathies 
(SS, SC, and AS). 


METHODS 


Sixty-five eonsecutive patients with AS, 
SS, and SC sickle hemoglobinopathies were 


studied. These patients ranged in age from: 


Tto 58 years with an average age of 29.9 


years. On the basis of slit-lamp examina- 


tion, the conjunctival changes due to. the 


: sickle hemoglobinopathy were graded. in é 









each patient according to the criteria of 
Serjeant et af (Fig 1 throwgh 5) AIL- 


conjunctival observations were made by . 
one observer (G.K.A.) who was “masked”: 


ie, he did not know the electrophoretic type — 


of hemoglobin or any other details of the 
patient. 


Laboratory _ investigations 


included. 
quantitative hemoglobin electrophoresis : 
by diethylaminoethyl cellulose acetate 
membrane chromatography." The percent- 
age of irreversibly sickled cells was deter-" 


mined by counting the sickled cells among. — 
500 erythrocytes" on an air-dried slide of -: 
blood obtained by antecubital venipune : 


ture. 

The correlation coefficient (r) between 
the number of irreversibly sickled cells (y) 
and conjunctival grade. (x) was defined. by 


the relation, r = bS; /S,); where b was the - 


slope of the linear regression, y = br. + a. 
The variable 5, was the standard deviation 
of conjunetival gradé, and S, was the stan- 
dard deviation of the irreversibly sickled 
cell counts. The- null hypothesis JH: 


‘(p= 0)] was that there is no correlation 
between the number of irreversibly sickled 


cells and the conjunctival grade, The corre- 


lation. coefficient; r, was forthe sample, > 


and p was for the entire population. A 


similar method was used to determine a` 
correlation between the percent .of hemo- i> 
globin Sy) and conjunetiv. al grade (a). - 


RESULTS 


‘Conjunctival Sickling Sign -Nagpal a al 


A 29 patients with homozygous 









Fig 1.—Normai conjunctival vasculature, grade 0. 


Fig 3.—More numerous lin2ar dilatations, some apparently 
isolated from background vascular network (arrows), grade 2. 
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Fig 2.—Occasional abnormal long linear dilatations of vessels 
connected to vascular network (arrow), grade 1. 


Fig 4.—Short linear dilatations (long arrow) in association with 
short, dark, truncated, and curved vessel segments (short arrows) 
frequently apparently unconnected to baekground vascular 
network, grade 3. 





Fig 5.—Multipie short, dark, truncated 
vesse! segments apparently unconnected 
to background vascular network (arrows), 
grade 4. 


Table 1.—Distribution of 
Conjunctival Sickling Sign by 
Hemoglobinopathy 


Conjunctival Hb* Hb Hb 
Grade AS sc SS Total 


10 11 








*Hb, hemoglobin. 
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Table 2.—Percentage of Irreversibly Sickled Celis in Various Hemoglobin Types 
















No. of “Mean irreversibly 
Hemoglobin Subjects Sickied Celis, % so SE 
29 : 20.63 14.07 2.66 
ss 
2 1.39 






6 2.99 7.07 
sc 
10 0.10 0.047 0.015 
AS 


Table 3. Percentage of irreversibly Sickled Cells Compared With Grade of 
Conjunctival Sign 







Conjunctival No. of Mean | 
Grade Subjects Sickied Celis, % 
0 21 0.47 
13 3.95 
9 16.94 
11 12.97 
K] 31.42 





Table 4.—Mean Percentage of irreversibly Sickied Cells Relative to Grade of 
Conjunctival Sickling Sign* 





Critical Value for 
P=d0(P< 61) | 
0.748 65 313 


Hb f Nt 
Combined (SS,SC,AS) 


ss 0.580 29 453 
“pe $e 0.621 26 483 


` *The AS group was not calculable because all patients had grade 0 conjunctival sign. 
tNumber in sample indicated by N. 





Table 5.—Comparison of Amount of Hemoglobir S With G-ade of Conjunctival 










Sickling Sign 
Conjunctival Grade No. of Subjects Mean Hb S, % sp 


0 21 45.91 9.04 


1 13 72.94 20.47 
2 9 73.48 21.34 
z 3 1 79.41 20.05 



















sickle cell disease (hemoglobin SS) had 
the conjunctival sickling sign, 15 of 26 
"patients with sickle cell-hemoglobin C 
disease (hemoglobin SC) had the 
~- conjunctival sickling sign, and none of 
the 10 patients. with sickle cell trait 
__ (hemoglobin AS) showed any conjune- 
_ tival sickling sign (Table 1). 

-The mean percentage of irrevers- 
‘ibly sickled cells in various hemoglobi- 
nopathies is shown in Table 2: Differ- 
ences in. percentages between pa- 
tients with hemoglobin SS and SC and 
between those with hemoglobin SS 


Sand AS- were. significant (P < .01). 


Differences between patients with 
hemoglobin SC and AS were not 
significant for our sample 
(P =.24). 


size 


Com:parison ef mean percentage of 
irreversibly sickled celis and severity 
of conjunctival sign is shown in Table 
3. The<orrelation between percentage 
of irreversibly sickled cells and the 
grade of the conjunctival sign was 
tested by calculating the correlation 
coefficient. The results (Table 4) indi- 
cated that for all values of r found, the 
probability that there was no correla- 
tion was less than 1% for the group of 
all hemoglobins combined, and for the 
hemoglobin SS and SC groups individ- 
ually. 

The second parameter studied was 
the amount of hemogicbin S present. 
This was compered with the severity 
of the conjunctival sign (Table 5). In 
the total populetion of patients with 
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hemoglobin. S, which included three 
distinct subpopulations (hemoglobins 
SS, SC, and AS), a statistically signif- 
icant correlation was found between 
the percentage of hemoglobin S-and 
the severity of the conjunctival sign 
(P < 01). Within each subpopulation, 
there was no significant correlation 
(P > .01) between the severity of 
conjunctival sign and percentage of | 
hemoglobin S. 


COMMENT 


The mechanism whereby sickling of 
red blood cells may be associated with 
changes in the conjunctival vascula- 
ture is somewhat uncertain. Fink et 
al" noted that heat reversed the 
conjunctival sickling sign in young 
children but not in adults. They 
attributed this reversal to the in- 
creased flexibility of the vessel wall in 
children. Instillation of 1% phenyleph-__ 
rine hydrochloride eye drops accen- - 
tuated the conjunctival sickling sign 
in children. A powerful vasodilator 
usually caused disappearance of the 
sign because of generalized vasodila-~ 
tion. Funahashi et al’ also suggested 
that progressive thickening of the 
eapillary wall with increasing age may 
be the reason for the decreased flexi- 
bility, and they supported their find- 
ings by showing endothelial swelling 
and proliferation on a conjunctival 
biopsy specimen from a patient with 
sickle cell disease. However, Fink, *in 
a later electron microscopic study of 
conjunctival vessels, could not confirm 
these findings; he found the endothe- 
lium around packed sickled erythro- 
cytes to be normal. 

Paton’ believed that the conjune- 
tival sign is due to the sickling 
process, which may occur more freely 
in capillary beds, where oxygenation 
is less than in arteriolar vessels. 
Increased viscosity of oxygenated 
blood in sickle cell disease (hemoglo- 
bin SS), due to the inflexibility. of 
irreversibly sickled cells, has been 
implicated as the cause of the conjune- 
tival sickling sign. Some cells, after 
having siekled and unsickled several 
times, develop rigidity of the cell wall 
and maintain the sickle shape, even 
though the hemoglobin within may be ` 
fully saturated with oxygen. Our — 
observation is that viscosity of the 
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bloog: cannot: be positively correlated 
a with (and is thus not directly respon- 
“sible for) the conjunctival sign (un- 
_.~ published data, September. 1976). We 
v  eonclude that viscosity reflects the 
<o percentage of irreversibly sickled 
~~ eells, whick are probably more directly 
- responsible for the conjunctival sign 
in patients with hemoglobin SS and 
some other hemoglobinepathies. Vis- 
cosity of whole blood is aetually less 
than normal in patients with hemoglo- 
‘bin SS, who are anemic and therefore 
have fewer cells to slide by each other; 
yet these patients, who have the 
highest percentages of irreversibly 
-x sickled eelis, universally have a posi- 
- tive conjunctival sign that is often of a 
very high grade (Table 1). In hemoglo- 
` bin SC patients, whose numbers of 
| dyreversivly sickled cells are low and 
e whose whale blood viscosity is normal 
or higher than normal (enpublished 
- data; September 1976), the conjunc- 
tival sign dis absent or on_y slight to 
moderate in intensity (Table 1). When 
Serjeant-et al” found a direct correla- 
tion between severity of conjunctival 
< sign and number of irreversibly 
sickled. eels in hemoglobin SS pa- 
tients, they concluded that the num- 
l irreversibly sickled cells may 
etermine certain clinical features of 
homozygoas sickle cell disease includ- 
-ing the conjunctival findings. Our 
_data-suppert these conclusions for the 
conjunctiva in sickle cell-hemoglobin 
C disease as well as in homozygous 
sickle ceil.disease. Our patients with 
hemoglobin SS had the highest counts 
- of irreversibly sickled cells and the 
most severe conjunctival sickling 
signs, Our patients with hemoglobin 
SC had aytermediate counts and only 
-slightly te moderately severe conjunc- 
tival sickling signs. None of our 
“patients. with hemoglobin AS showed 
conjunct.val sickling signs, and counts 
of. irreversibly sickled cells were 
“lowest ip this group. 
The namber of irrevérsibly sickled 
: cells increases as hemoglobin 5 levels 
rise. Our data, when taken for the 
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entire population of hemoglobinopa- 
thy patients, showed a statistically 
significant correlation between the 
amount of hemoglobin S and the 
severity of the conjunctival signs. 
However, within each subpopulation 
of patients with hemoglobin AS, SC, 
and SS, there was no definite correla- 
tion. As in the consideration of whole 
blood viscosity, this might suggest, 
therefore, that the number of irre- 
versibly sickled cells is a more direct 
determinant of the conjunctival ab- 
normalities than is the total amount 
of hemoglobin S. 

The exact mechanism by which 
irreversibly sickled cells cause con- 
junctival changes is not known. We 
did not find increased whole blood 
viscosity in the oxygenated blood of 
our patients with hemoglobin SS 
(unpublished data, September 1976); 
therefore, we dco not believe that 
increased numbers of irreversibly 
sickled cells cause vessel blockage 
solely by increasing viscosity of whole 
blood (as measured in blood drawn 
from a large vessel with rapid flow, ie, 
the antecubital vein). On the other 
hand, irreversibly sickled cells are 


` known to be impeded at small vessel 


bifurcations.” Due to their cell mem- 
branes’ inflexibility, they are unable 
to change their configuration from 
the rigid sickle shape in order to 
squeeze through small lumina. This 
impedance to blood flew presumably 
causes local stagnation that leads to 
increased oxygen extraction from 
dammed-up red blood cells; in turn, 
this results in increased sickling and 
further blockage. These plugs of 
sickled cells are apparently the iso- 
lated, dark, comma-shaped segments 
that are clinically called the conjunc- 
tival sickling sign. Dilatation of 
vessels (induced by heat, chemical 
vasodilators, or by hypoxia) allows 
these plugs to move downstream, 
thereby causing minimization or dis- 
appearance of this physical sign. 
Grading of the conjunctival sign 
allows a rapid, simple clinical estimate 
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to be made of the patcontape o ir 
versibly sickled cells, the percen 
of hemoglobin S, and even the elec 
phoretic variant ef sickling ina give 
patient. 


This investigation was:supperted:in part by 
National Institutes of Health contract NIH H2 
2956B and Natienal Meact and Lung: Institute 
grant IP 18HL 15168-34.. > 

Paul Levy, PhD, DSe previded advice on 1 statis 
tical analysis, Jane Lantz edited the manuscript, 
and Bruce Basse photagraphed the: patients. 
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Staphylococcal Blepharitis 


Gilbert Smolin, MD, Masao Okumoto, MA 


+ A detailed discussion of various 
aspects of staphylococcal blepharitis is 
-` presented. These include epidemiology; 

pathogenesis and immunity, microbio- 

logic characteristics, clinical signs, asso- 
-ciated systemic diseases, differential 
diagnosis, and treatment. 

{Arch Ophthaimol 95:812-816, 1977) 


Maz blepharitis is one of the 
3 most common eye diseases for 
-humans.' It begins early in childhood 
- and frequently continues throughout 
life. Staphylococeal infection and seb- 
orrhea, often in combination, are its 
‘principal causes. 
“The prevalence of Staphylococcus 
aureus in the conjunctival sac and on: 
the lid margin varies among coun- 
« tries, apparently according to climate. 


‘Preoperative cultures were positive 


for S aureus in 34% of cases at the 


-Institute of Ophthalmology, Columbia _ 


; University (New York), between 1938- 
-and 1955,’ and in 36% at the Proctor 
_ Foundation, University of California 
--atSan Francisco, between 1971 and. 
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1976. In warmer countries, such as 
Egypt and India, prevalens as high 
as 95% and 61%,' respectively, have 
been reported. In Englend, where the 
climate resembles that of the United 
States, cultures of material from clini- 
eally quiet eyes were positive for 
S aureus in 34% of cases—the same 
percentage noted in preoperative cul- 
tures at Columbia University. It is 
important to differentiate between 
colonization of S aureus upon the lid 
margins anc in the corjunctival sac, 
and air of finger transient localization 
at these sites. In colenization. con- 
fluent. or abundant colenies may. be 
present, repeated cultures disclose 
similar results, and scrapings from 
the- conjunctival surface may reveal 
organisms. In transient localization 
rare or few colonies of S aureus are 
present, repeated cultures may be 
negative, and scrapings show no 
organisms. Erroneous statements 
have been made in the literature 
regarding the prevalence of S aureus 
upon the lid margin and in- the 
conjunctival sac because of the au- 
thors’ inability to differentiate be- 
tween these two entities. 


Pathogenesis and immunity 


It is an important feature of the 
pathogenesis of staphylococcal infec- 
tion that phagocytosed staphylococci 
can remain viable. for ‘significant 


intervals and are likely to produce 
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chronic, latent, or smoldering infee- 





tions of long duration.’ In addition to 
manifest S aureus infections, coloni- 


zation, carrier states, and inapparent | 
infections can occur throughout life. 


The. characteristically close associa- 


tion between humans and staphylo- 
cocci often begins with infection 


of the umbilical stump and coloniza- - 


tion on the skin of the newborn. 
The organisms are usually carried 
throughout life in the nasal nasopha- 
ryngeal tissues and are the cause of a 


variety of infections. It is not surpris- , 


ing that delayed-type hypersensitivi- 
ty to staphylococeal antigens is com- 
mon in humans. 

Much of the surface of the staphylo- 


coccus. is covered with a substance 


called’ protein A. The antibody- 


binding fragment (Fab)—normally- 


the combining end of the antibody 
molecule—cannot combine with pro- 
tein- A; instead, the reverse end—the 
complement-binding fragment (F,)— 
combines with the antigen on the 
surface. This “backward” attachment 
fails to accelerate the process of 
phagocytosis by polymorphonuclear 


~ leukocytes and macrophages.**. For 


this reason the prospects of devel- 
oping a vaccine based on staphylo- 
coccal surface antigens is dim. Fortu- 
nately, however, the delayed type of 


hypersensitivity to S aureus provides: 


us with a first step toward increasing 
the host’s immunologie resistance. to 





3 





both staphyiecocci and a variety of 
other pathogens. 

-When lymphocytes sensitized to 
S aureus are reexposed, they can 
liberate lymphokines (inelading mi- 
gration-inaivition factor) and sta- 
phylococéal senterotoxins can stimu- 
late both mitogenic activity and lym- 
phokine production in lymphocytes.* 

Among “he ocular signs f staphylo- 
eoccal infeetzon are (1) catarrhal ulcer- 
ation and mltration, which represent 
an antigen-antibody reaction, and (2) 
phlyctenubsis, which represents a 
delayed hypersensitivity reaction to 
--staphyloeceeal antigen.” 

As early as 1937, Thygeson™ and 
o n'' shewed that the tapical appli- 

‘cation of a filtrate prepared from a 
culture of S aureus immediately 
produced < toxic type of conjunctivitis 
and keratits in rabbits and human 
“volunteers The secretien of this 
necrotizing toxin is regarded as the 
principal. mechanism by which 
S aureus attacks the eye.*'? It has 
also been shewn recently that a signif- 
icant and scmetimes less-severe toxi- 
eogenic coajanctivitis can be produced 
by S epidermidis filtrates.“ A denial 
that there ds a causal relationship 
_ between the exotoxin and both the 
-eonjunctivitss and the inferior punc- 
‘tate epithelial keratitis seen in chronic 

staphyloccecal blepharocenjunctivitis 

would be lacicrous. 

Phage group 2 staphylococci have 
been identified as etiologic agents in 
exfoliative dermatitis im newborns 
(Ritter disease), in toxic. epidermal 
necrolysis iz older patients, in scarla- 
tiniform rash, and in bulicus impeti- 
go.* These diseases have been 
called collectively the stapaylococcal 

-“sealded skin syndromes” and are 
caused by che extracellular protein 

(exfoliative toxin or exfoliatin) pro- 
‘duced by pkage group 2 staphylococ- 

ci.’ Phage group 2 staphylococci can 

also produce an extracellular protein 
known as staphylococcin that is bacte- 

ricidal for specific Gram-pestive mi- 

croorganisms."’ Experimental animals 

receiving armunosuppressive therapy 
are highly: susceptible to the develop- 

> ment of the staphylococcal scalded 
skin syndrome." Attempts to neutral- 
“gethe causel exfoliatin with antitoxin 
have been moderately successful.” 
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Microbiologic Characteristics 
of the Staphylococcus 


Taxonomy.—The staphylococci are 
currently classified as members of the 
family Micrococcaceae, with three spe- 
cies: S aureus, S epidermidis, and 
S saprophyticus.” The designation 
S albus is still widely used, but it has 
been changed officially to S epider- 
midis. The S aureus is the most 
common of all ocular pathogens, and 
occasionally, S epidermidis may also 
be pathogenic. The role of S saprophy- 
ticus has not been established. 

Morphology.—The term staphylococ- 
cus derives from the higly descriptive 
combining word form staphylo, mean- 
ing bunch of grapes. The typical 
Gram-stained smear from a culture 
shows clusters of uniform Gram-posi- 
tive cocci, approximately 1 u in diame- 
ter, that look very much like bunches 
of grapes. Stained preparations of 
ocular material usually lack the char- 
acteristic grape-like clusters except in 
a very heavy staphylococcal infection. 
The usual lid or conjunctival scraping 
from a staphylococcal conjunctivitis or 
blepharitis contains pairs and single 
cocci predominantly and many neutro- 
phils. 

In rare cases, intracellular forms 
may also be seen. These may be diffi- 
cult to differentiate from Neisseria in 
a Giemsa-stained slide, since paired 
staphylococci resemble Neisseria very 
closely. There are several differentiat- 
ing cytologic features, however. In a 
Neisseria preparation from a case of 
gonococcal or meningococcal infec- 
tion, the number of polymorphonu- 
clear (PMN) leukocytes is greater 
than in a Staphylococcus preparation, 
and the number of cocci ingested by a 
PMN cell is also greater. Ordinarily, 
there are only a few or moderate 
number of staphylococci in a single 
PMN cell. 

The most diagnostic feature is the 
epithelial tropism of pathogenic Nets- 
seria; the epithelial cells are some- 
times covered with a single layer of 
closely packed diplococci. A Gram- 
stained preparation, although often 
very helpful, is not always the means 
for making a clear-cut differentiation: 
Neisseria have a tendency to retain 
crystal violet and to show Gram-posi- 
tivity in early cases; staphylococci 
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treated with antibiotics may become 
Gram-negative. 

Another differertiat problem. is the 
separation of staphylococci from 
streptococci. A frequent misconcep- 
tion of inexperienced microbiologists 
is that streptococci always occur ini 
long chains. Ie actual- practice;ehains ~ 
are usually infrequent and other 
criteria must be relied upon. The indi- 
vidual Staphyiscoceus is spherical and 
slightly larger than the Streptococcus, 
which is somewhat elongated and thus. 
oval in shape. Exceptions are common, 
however, and botk chains-and spher- - 
ical cocci are sometimes plentiful. = = 

The differertiation of staphylococci — 
from pneumococci is not: a problem 
since the slightly smaller, elongated 
penumococeus is almost invariably 
lancet-shaped. The elengated cocci are 
arranged ead to erd along their longi- 
tudinal axis. The adjacent ends are 
rounded and the cistal ends. pointed, 
giving the so-called lancet morphol- 
ogy. In rare instances we have seen 
pneumococti in chains. Es 

Although staphylococci are cially 
not encapsulated, raports of a few = 
strains of S anreua with true capsules ~ 
have reached the ‘iterature. We have 
not as yet enceuntered any of pieces! in 
ocular infections. 

When a diagnosis can be made from 
a stained slide, appropriate therapy -<+ 
can begin much soener than if ones — 
must wait for a culture report. 
Cultures are impertent in speciating 
staphylococci, however, and for anti- 
biotic-sensitivity testing. 

Culture.—The Sauphylococeus orga- 
nism will grow on almost any nonin- 
hibitory becteriolcgie medium and is 
one of the easiest. bacteria to isolate. 
Growth is moderazely rapid and colo- 
nies are clearly visible after 24 hours: 

A 24-hour culture 5 not readily identi- 
fiable, however, since the colonies are 
small and have ne distinguishing 
features. At 48 hoars they are typical 
Staphylocoecus eolenies—flat and 
round with smooth, shiny surfaces. 
Although somewhat translucent at 24 
hours, by 48 heurs shey are opaque and 
pigmented: in shades varying from 
porcelain white to yellow. Some S > 
aureus strains, end a very few Soo 
epidermidis strains, are f-hemolytic. 
Some strains of . staphylococci]. may 











show small areas of a-hemolysis. This 
is not regarded as significant, how- 
ever, and such strains are reported as 
nonhemolytic. 

When cultures can be evaluated, the 
differential diagnosis of Staphylococ- 
cus, pneumococeus, Streptococcus, 
Gonococcus, and Meningococcus is 
greatly simplified because the colony 
characteristics of these bacteria are 
distinctive and a variety of diagnostic 
tests are available. 

The importance of differentiating 
between S aureus and S epidermidis 
is not as great as it used to be now 
¿ that both species are known to be 

capable of producing ocular infection, 
although the latter species is found 
almost invariably in compromised 
_ hosts. The S aureus is more virulent, 
however, and speciation should be 
achieved whenever possible. The coag- 
ulase test and the anaerobic mannitol 
~ test are the standard means of sepa- 
rating the aureus from the epider- 
midis species. Other common pro- 
cedures are the deoxyribonuclease 
test and the aerobic mannitol test. 

We use the aerobic mannitol test 
routinely because it offers several 
advantages and is both inexpensive 
and convenient. The mannitol salt 
agar plate used in this procedure is 
commercially available from any me- 


<- dia supplier, and we regularly inocu- 


- date a mannitol plate at the same time 
that we inoculate a blood agar plate. 
The 744% sodium chloride content 
makes it highly selective for staphylo- 

-eocci, although other bacteria have 
been known to grow on it. An indica- 
tor, phenol red, is incorporated into 
the medium so that the normal color of 

the plate is red. When S aureus is 

“growing, acid is produced-and the 
‘surrounding medium turns yellow. No 

color changes occurs with S epider- 

midis. = 

: Many staphylococci are usually seen 

<in cultures of material from patients 

With staphylococcal blepharitis or 

_blepharoconjunctivitis. By the use of 
the mannitol plate, it is very easy to 

: pick out the lid or conjunctiva harbor- 
~~ ing the S aureus, and even to pinpoint 
individual colonies of S aureus mixed 
with S epidermidis. This is important 
when antibiotic-sensitivity determi- 
nations are to be made. 
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At the Proctor Foundation we have 
compared the aerebic mannitol test 
with the coagulase, the anaerobic 
mannitol, and the deoxyribonuclease 
tests and have found that as many as 
10% of the coagulase-negative strains 
of staphylococci are aerobie-mannitol 
positive, but that only 1% of the coag- 
ulase-positive staphylococci are aero- 


‘bie-mannitel negative. It would ap- 


pear, therefore, that we may be over- 
treating staphylococci as if they were 
S aureus. We feel, however, that 
strains of aerobie-mannitol-positive 
but coagulase-negative staphylococei 
are more virulent than the usual S 
epidermidis strains, and that the 
aerobic mannitol test actually corre- 
lates very well with the clinical situa- 
tion. 


Clinical Signs 
of Staphylococcal Blepharitis 


The Lid Margins.-The common 
squamous type of staphylococcal 
blepharitis has hard, brittle, fibrinous 
scales: The less common, ulcerative 
type is characterized by matted, hard 
crusts surrounding the individual eil- 
ia. When the crusts are removed, small 
ulcers of the hair follicies can be seen 
and bleeding may occur. Character- 
istic ef both types of staphylococcal 
blepharitis are dilated blood vessels 
(rosettes) on the lid margins, white 
lashes (poliosis), lash loss, (madarosis), 
trichiasis, and seales around the cilia 
(collarettes). If there is a coexistent 
seborrhea, there may also be scurf, 
foam, and greasy scales. External 
hordeslum, internal hordeolum, di- 
minisked tear secretion (secondary to 
chronic irritation), and angular bleph- 
aritis may also be present. 

Conjunctivitis.—There is almost in- 
variably an associated chronic, papil- 
lary conjunctivitis that may be due to 
the liberation of toxins. The moder- 
ate amount of mucopurulent exudate 
contains predominantly PMN leuko- 
cytes. 

“Corneal Complications.—Toxic epi- 
thelial keratitis, catarrhal ulceration, 
and phlyctenulosis are corneal compli- 
eations. The toxic epithelial keratitis 
affects predominantly the inferior 
quadrants ef the cornea. Its small, 
flat, painctate lesions are regular. in 
pattern and stain with fluorescein. In 
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the differential diagnosis, this kera- 
titis should not be confused with the 
blotchy, amorphous lesions and fila- 
ments seen in the palpebral fissure in 
keratoconjunetivitis sieca. Nor does 
superficial punctate keratitis (SPK}in 
any way resemble the staphylococeal 
disease. In SPK, typical viral lesions—. < 
large, elevated, and in clusters. of 
about 20—may be present in any part 
of the cornea.” 

The complicating marginal or ca- 
tarrhal infiltrate and ulcer occur most 
often at the 10-, 2-, 4-, and 8-o’clock 
positions, and there is a lucid interval 
between them and the limbus. Blood 
vessels may bridge this area after 
necrosis occurs. The infiltrate appears 
first, then ulceration and fluorescein 
staining. Sensation is normal or very 
slightly diminished over the lesion. 
After healing, there may be a periph- . 
eral wedge of pannus at the ulcer site. 


In contrast, the first sign of marginal — 


herpes simplex keratitis is an epithe- _ 
lial defect, which is followed by a 


subepithelial infiltrate. Sensation in’ - 


the herpetic disease is usually dimin- 
ished or absent and only very rarely < 
may it be present. Marginal herpetic | 
keratitis is much less symptomatic 

than catarrhal ulcer. 

Phlyctenulesis, from whatever 
cause, first appears at the limbus and 
subsequently may affect the conjunc 
tiva, the cornea, or both. The lesion | 
runs.a 10- to 14-day course, with uleer- 
ation of the central area followed by 
healing. Scarring is limited to the 
cornea and leaves a pathognomonic 
limbus-based triangular sear. Another 
characteristic feature of severe cases 
is a wedge-shaped or fascicular pan- 
nus, more often inferior than superior. 
Corneal perforation is unusual but is 
more likely to occur in the dark- 
skinned. races, especially blacks and 
Eskimos (due perhaps to malnutri- 
tion) than in the light-skinned 
races.” 

Compared with tuberculoprotein- 
induced. phlyctenulosis, corneal per- 
forations are rarer in the staphylocoċ- 
cus-induced disease,” and both photo- 
phobia and tearing are less severe. 
Other: causes of phlyctenulosis are 
Candida albicans,” Coccidioides im- 
mitis, the agent of lymphogranu- 
loma venereum,” and nematodes. 












=; Pityrospexua ovale and Demodex fol- 
-liculorum.—The roles of Pevale and D 
‘ folliculoraem invaders in staphylococ- 
eal blepharitic are in question. Since 
_ baeteria have seen found cn Demodex 
bodies, it is possible that the mites 
serve as. wectors of staphylococci, 
; probably ès mechanical transmitters 
<3 0f the orgaräsms.” It has been postu- 
lated tha: Povrale produces disease by 
splitting bpids into irritating fatty 
acids. 





Associated Systemic Disease 


with rosaces have a 
nermal predisposition to 
i nfection amd are fre- 
s aclicted witk staphylo- 
-eoceal blephareconjunctivitis. When 
ating: amalar rosacea, it is impera- 
tive te rule out this staphylococcal 
disease or tc treat it appropriately if it 
is present. 
Patients with atopic disease also 
have a spevial predilection fer herpetic 
and staphyloeoc:al infections. Atopic 
patients have a defect in their cell- 
mediated jramumity and possibly a 
defective Ig. antibody _ response.** 
The high prevalence of stapt ylococcal 
blepharitis Er tie atopic. population 
_ May be due ic these factors 


Differential Diagnosis 


` Lid margin ulcers are also 2aused by 
vaccinia virus, by some of the other 
pox viruses, ard by the herpes viruses. 
These entities cre often associated 
with characterssite skin | lesioms or with 
follicular eonjuactivitis; ~serapings 
may show ganz colls, a predominantly 
mononudear-cell response, > both. 

é Poliosis is ako seen in both Waar- 

» denberg syndrome and Behcet dis- 

.¢ ease, and lash less can occur in C 

albicans lid infections and in trichotil- 

 lomania. 

Angular blepharitis also is charac- 

© teristic of Merarella infections, but 

-the Morazelia lesions are more moist, 
and the causalorganisms can be iden- 
tified by direct sxaminatiom cf serap- 
ings. Children with Morazella bleph- 
aritis sometimes rave an associated 
follicular eonjunct-vitis. 

Diminished tear productior. occurs 
in a wide variety o” diseases, end may 
occur in staphwlecoccal blepharitis, 
possibly as a resalt of the chronie 


-Patients 
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irritation. 

As already noted, the inferior punc- 
tate keratitis of staphylococcal bleph- 
aritis can be differentiated from the 
dry eye syndrome, which differs 
morphologically and forms filaments. 
Exposure keratitis sometimes simu- 
lates staphylococcal keratitis. Tear 
lipid-layer abnormalities in staphylo- 
coccal blepharitis have been said to 
simulate toxic keratitis, but this has 
yet to be proved. 

Certain allergic. conditions, toxic 
conditions, other bacterial infections, 
and ulcerative colitis can cause margi- 
nal infiltrates and ulceration simula- 
ting the catarrhal ulcers of staphylo- 
eoccal blepharitis. 

The multiple causes of phlye- 
tenulosis have already been men- 
tioned.?*-** 


Treatment 


If feasible, the organism should be 
identified in culture, its antibiotic 
sensitivities tested, and the patient's 
tear production evaluated. It may be 
necessary to express the meibomian 
glands to obtain suitable material for 
culture and staining. 

If the meibomian secretions are 
excessive, the meibomian glands can 
be expressed in the office and by the 
patient or a relative at home. The lids 
should be serubbed with a moist, 
cotton-tipped applicator, and should 
then be soaked and shampooed (a mild 
baby shampoo, or a 1:5 to 1:10 dilution 
of selenium sulfide 1% are excellent). 
The shampooing is performed as often 
as necessary, from daily to weekly 

If a seborrhea coexists, then | the 
scalp and eyebrows should also be 
shampooed with an antiseborrheic 
product (regular selenium sulfide lo- 
tion is effective, but if the con- 
centrated preparation is used, ocular 
exposure must be avoided as a toxic 
conjunctivitis might ensue). 

The appropriate antibiotic ointment 
is then applied to the lids. In long- 
standing cases the patient may have 
received multiple antibiotics, and a 
culture and antibiotic sensitivity may 
be useful. Applications of the oint- 
ment must be scheduled conveniently 
because vision may be blurred for 10 
to 15 minutes. The severity of the 
blepharitis will dictate the frequency 
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of application. a minimum bedtime 
daily application may be successful in 
mild cases, but severe: cases may 
require three or four applications a 
day. Sulfacetar gentamicin,” 
aE an i : 









































survive the intral, environ- 
ment after being phagocytized by 
PMN neutrophils? Several investiga- 
tors have shown that bacteria surviv- 
ing within phagozytes are protected 

from the lethal action of high ; 
concentrations of most-añtibioties. In. 
vitro studies with ten bactericidal _ 
antibiotics showed that only rifampin 
was able to kil intraleuikoeytic staphy- 
lococci.-* This drug. should perhaps 
be considered in recaiéitrant cases of 
staphylococeal blepharitis. 

The combinatior of penicillin with- 
either erythromycin or the aminogly- 
coside antibiotic’ gentamicin is more » 
effective than a single drug in treat- 
ing S aureus infect-om* but the use of | 
penicillin fer a berign-entity such as h 
staphylococeal blepharitis, even in 
resistant cases, should certainly be 
strictly limited if penicillin sensitiza- 
tion or the emergence of resistant 
staphylococcal strains (mediated by R 
factors) is tẹ be aveided. 

If the patient alse has a ioie kera- 
titis, the blepharitiscomponent should 
be treated as mentioned. The use of 
corticosteroids és net necessary since 
the elimination of the staphylococci. 
with an appropriace -ointment. will 
ameliorate tae toxic keratitis. If the 
symptoms are severe, low doses of 
corticosteroid drops (prednisolone, 
0.12%, two to three times a day) can be 
added to the regimen for a few days. 

If there is a catarrha! corneal uleer- 
ation, prednisolone dreps should be 
added to the usual Slepharitis treat- 
ment is doses ranging from 0.12% two 
or three times a day te 1.0% four or 
more times a day. The low dosage 
(0.12%) is primarily anti-infamma: 
tory, whereas the h gher one (1.0%). 
may be immunosuppressive as well™ 
and therefore apprepriate for this 
immunologic corneal reaction: The use 
of. antibiotic-corticostersid combina- 





























































tion of drugs is not to be employed. 
‘The treatment of lid margin infec- 
tions requires the use of an (anti- 
_ biotic) ointment, whereas the catarrh- 
al corneal ulceration is most appro- 
priately treated with the addition of 
(corticosteroid) drops. The complica- 
tions of corticosteroid therapy should 
not be forgotten. 

The high dosage of corticosteroids 
may also be used for the treatment of 
a complicating phlyctenulosis. As al- 
ready noted, however, the corticoste- 
roids are less effective in the staphylo- 
coceal type of this disease” than in the 
other types and its use may not be 
- warranted in these cases. 

In recalcitrant cases, systemic anti- 
<- bioties may be useful. Tetracycline, 1 
gm initially and then 250 mg/day, can 
be used, although never in children or 
pregnant women. Erythromycin in 
the same dosage can also be used. Do 
not use the estylate product, and 
-wateh for signs of cholangitis. The use 
‘of toxoid may be indicated as a supple- 
ment to local treatment in the stub- 
bornly resistant case.” 
7 Staphage lysate is prepared from a 
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broth culture of virulent. staphylococci 
that have been so completely lysed by 
a bacteriophage that the entire cyto- 
plasm is available.* The rationale is to 
take advantage of the patient’s pre- 
vious exposure to the Staphylococcus. 
The allergy induced by previous 
contact is a first step in the mobiliza- 
tion of cell-mediated immunity. The 
next requirement is for reticuloendo- 
thelial celis that are specially commit- 
ted to action against S cureus to come 
in contact with the antigen. When this 
intermediate step is completed prop- 
erly, monocytes and macrophages be- 
come activated and clinical improve- 
ment of the disease results.’ 

Since the nares frequently harbor 
staphrloeocci, antibiotic ointment can 
be applied to them too. It is possible to 
colonize the nares and even the lids 
with nonpathogenic staphylococci, but 
the procedure is difficult and time- 
consuming. 

If a case of chronic staphylococcal 
blepharitis is unilateral, the lacrimal 
drainage system shouid be examined 
carefully. 

A few lashes can be pulled out (they 
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A pallore Study 





s underwent an ad- 


è sion on the evening after 
: surgery or the first postoperafive day if 
- Cower-testing iicates “an ina Spropriate 
` amount of und@rcorrection or ‘@vercorrec- 
-> ton. The adjustable rectus muscle reces- 
sion technique seems to be £ practical 
“and effective seans to change the. stra- 
bismic deviation: postoperatively, The pro- 
cedure requires patient coope-ation and 
_ iş most sultabve for patients age 15 years 
“and older. The procedure has teen effec- 
tive in altering the angle of dev ation, and 
eration Fas been stable during the 
low-up period in most cages. In this 
ini i al series, the reoperation me was low, 
-postoperative alignment was -excelient, 
_ and complicatiens were minimal. 
(Arch Ophitkaimol 95:817-326. 1 977) 




















Ren: a technique for the post- 
-\ operative adjustment cf a rectus 
muscle recession has been cescribed.: 
This procedere (Figure) permits the 
‘Sargeon to enhance or diminish the 
ount of muscle recessin on the 






icates an e amount of 
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djustable Rectus Muscle Recession Surgery 


Arthur. L; Rosesbaum, MD; Henry S. Metz, MD; Melvin Carlson, MD; Arthur J. Jampolsky, MD 


undercorrection or oxercorrection. 

The adjustment is based entirely on 
the cover-test measurement shortly 
after surgery. Theeretic objections 
have been raised te this procedure 
based on the belief taat cover-testing 
at this time is highly inaccurate and is 
not a good indicaticn of final align- 
ment. This study was designed to 
assess the postoperative status of 
patients who had undergone adjust- 
able rectus muscle recession pro- 
cedures. We evaluated the effective- 
ness of the postoperative adjustment 
in altering the angle of deviation and 
the stability of this result. 


METHODS 


All patients on whonr follow-up measure- 
ments were obtainable at least one month 
after adjustable recess:on procedures were 
included in this study. Recession was 
performed as describec by Jampolsky,' and 
cover-testing was performed either at the 
bedside or in an examining room on the 
evening after surgery or the following 
morning. The deviatioa was recorded, and 
the decision on whethes an adjustment was 
desirable was based or that measurement, 
H an adjustment was made, cover-testing 
measurements were recorded after adjust- 
ment. Follow-up ranzed from 1 to 39 
months with a mean cf 5.91 months; 

No attempt was made to analyze the 
specific nature of each case as they 
spanned a wide range of strabismus disor- 
ders. Many were complicated reoperation 
problems. The populetion for this study 
was culled from our surgical practices, and 
an analysis of why adjustment was or was 
not performed in a specific situation was 
beyond the scope of this study. 

Additional muscle surgery was usually 
performed on each pétient in conjanetion 
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_ reduced to from & prism diopters of 


adjustment is shown by the faet r 
only one ef the exotropic eyes had 


-diopters more than the . 

























with the adjustable procedure. For exa 
ple, in a ease of exotroria, the lateral ree 
muscle was placed on en adjustable sutu 
and the medial rectus. muscle“ reseete 
the conventional way. 
The data rezorded ave shown i in Ta ; 
through 3. All measurements represent 
primary position distance. devia ; 
full optical correction. Based on deviatior 
before adjustmeat, tae surgeon’ decid. 
whether to adjust the recessed’ muscl if 
adjustment was verfermed, measurement- 
of the deviation was made after the final. 
adjustment. Follow-up measurements are 
those obtained at the mostrecent follow-up 
visit. The actual) amount of adjustment 
obtained and the stability of the ‘adjüst- 
ment over time were also caleulated., 


RESULTS 


Results of adjustable lateral : rectus 
recessions in exetropic eyes are 
reported in Table 1: Other muscles. 
operated on varied with the individual 
case and strgeon. A wide range of 
postoperative deviation occurred “in 
this group. Prior to adjustment, eyes 
varied. from a surgical indercorrec- 
tion of 8 prism diopters to an overcor- 
rection of 35 prism diopters. Immedi-. 
ately after adjustment the range was 


undercorreetion to 12 | prism diopters 
of overeorrection. The amount of- 
adjustment obtained varied from 3to 
23 prism diopters: ened after 
operation. ; 

The stability of the nostoperntive: 
ato 





follow-up measurements of 10 prism 


recorded immedictely afte . 


of overcorrection. 


SMOOTH 
NON-ABSORBABLE 


2mm of muscle 


UNTYING LOOP 


Absorbable 


insertion 


externalized 
bowknot 


Top left, Nonabsorbable suture woven through muscle insertion (no ties), and prevented from 
slipping out of disinserted muscle by prior placement of several gut ties. Top right, lf absorbable 
gut is used, muscle is tied with suture knots in usual fashion. Bottom left; Disinserted muscle 
“hangs loose” by muscle sutures that pass through insertional stump. and are tied in single 
bowknot. Bottom right, Radial conjunctival incision (extended at limbus. peritomy if necessary) 
allows manipulation of knot from muscle adjustmert.during postoperative period.’ 


ment. The average change in the 
follow-up period was 3.4 prism diop- 
ters. 

¿= Medial rectus muscle adjustments 
in esotropic eyes are shown in Table 2. 
Postoperative (preadjustment) results 
-varied from 12 prism diopters of 
undereorrection to 20 prism diopters 
z Adjustment re- 
- duced this range to 5 and 10 prism 
- diopters, respectively. Up to 20’prism 
diopters of alteration in the deviation 
was obtained by the adjustment. 

_. The stability of the immediate 
postoperative adjustment is evidenced 
-by the fact that no case varied more 
ethan 8 prism diopters between the 
adjustment and the latest follow-up 
visit: The average change during the 
follow-up period was 2.6 prism diop- 
ters. None of the esotropic eyes had a 


deviation greater than 10 prism diop- 


“ters at the last follow-up visit: > 


: The results of vertical rectus musele- 
+i. Yecessions’are summarized in Table 3. - 
Postoperative (preadjustment) results ~ 
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ranged from an undercorrection of 15 
prism diopters to an overcorrection of 
15 prism diopters. Immediately after 
adjustment, all eyes except two. were 
orthephoric. The average change be- 
tween adjustment and follow-up mea- 
surement was 3.4 prism diopters if 
case 1 is eliminated. 

Case 1 changed from orthotropia to 
80 prism diopters of right hypertropia 
between adjustment and follow-up 
measurement. The patient’s strabis- 
mus was due to hyperthyroid disease, 
and the subsequent hypertropia was 
due to spasticity of the-superior rectus 
muscle, which increased its contrac- 
ture after recession ef the inferior 


rectus muscle. 


In each group, certain eyes did not 
require adjustment because of accept- 
able results. As noted in the tables, 
good results were obtained in exotrop- 
ie cases 15 through 28 (Table 1), 
esotropic cases 10 threugh 16 (Table 


2), and vertical rectus recession cases 7 


through 11 (Table 3). The temporary 
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bow knot was simply squared and the 
suture trimmed. The stability-of the 
operative procedure for cases. not 


requiring adjustment is evidenced by ~ 


the observation that only two of the 





25 cases not requiring adjustment | 
showed a deviation varying more than 


10 prism diopters from that measured 
immediately after surgery. 


COMMENT 


The postoperative alignment, or 
misalignment, is determined by both 
mechanical factors and musele tonus 
factors. Usual cover-test measure- 
ment. procedures are ideal for assess- 
ing the final sum of all relevant 
factors in the alert patient. Initially, 


surgery on a fully alert patient under 
only topical anesthesia. This permit- 
ted cover test assessment and appro- 
priate readjustment of the muscle 


Aa 


Thorson and Jampolsky described a . 
technique for performing strabismus 


during the surgical procedure?” While 


this is ideal, it is tolerated by only a 


ces ace 









Table 1.—Adjustable Recession in Exotropic Eyes 










Deviation,* Prism Diopters Variation From : 
A Adjustment to 

FES cee è After Latest Adjustment, Follow-up, 

|. Case - Pemoperative — -< ; Postoperative Adjustment Follow-up — Prism Diopiers - Prism Diopters 
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Deviation,* Prism Diopters Variation From : 













— f 2 Adjustment to 
After Latest Adjustment, Follow-up, 
Case Brecnerative < = Postoperative Adjustment Follow-up Prism Diopters -Prism Diopters. 
7ST = 10x i a 





5 


17 CEST < 6ST 


*ST, esotropia: XT. exotropia; XP, :Szophoria; SP, esophoria. 
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Deviation,” Prism Diosters 
A 









*RHT, right hypertropia; LHT, left hypertropia; RHP, right hyperphoria; LHP, left hyperphoria. 


few carefully selected adult patients. 

Postoperative adjustable strabis- 
mus surgery is a means by which all 
necessary surgery may be done under 
general anesthesia. Surgical pro- 
cedures are designed so that adjust- 
ment of one or more muscles may be 
performed during the immediate 
postoperative period. When the pa- 
tient is alert, valid cover-test assess- 
ments may be made. 

Ideally, most surgical procedures to 
correct strabismus would have such 
postoperative adjustment options for 
both children and adults. Such pro- 
cedures would reduce the total num- 
ber of operations necessary for ade- 
quate, stable realignment. A variety 
of such adjustable strabismus pro- 
cedures have been described by Jam- 
polsky.’ 

The adjustable recession technique 
appears to be an effective procedure 
to alter the immediate postoperative 
strabismic deviation. Adjustment was 
effective in altering the deviation 
between 1 and 23 prism diopters. It 

should be emphasized that the muscle 
"may be adjusted and then readjusted 

after repeating the cover test. Adjust- 
ment requires a cooperative patient 
and is not feasible in young children. 

Our youngest patient was 9 years old. 

However, most children under 14 are 

unable to cooperate for the adjust- 
~~ ment. A procedure for the postopera- 
“tive adjustment of a frontalis sling 
“ptosis procedure has recently been 
described. 

Adjustment can be performed on 
the evening of surgery, particularly 
when surgery was performed in the 
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early morning. In some cases it seems 
to be technically easier to induce 
musele movement eight to ten hours 
after surgery. The patient is in his bed 
or an examining chair, and the adjust- 
ment is made as a usual ward round 
procedure. Only topical anesthesia is 
required. The procedure requires the 
insertion of a small wire lid speculum 
and tke adjustment of a suture 
resting on the bulbar conjunctiva. 
There is frequently mild pain when 
tension is exerted on the muscle, but it 
is not severe and quickly abates. Any 
sedative, antinausea, or pain medica- 
tion that interferes with the patient’s 
alertness may interfere with accurate 
adjustment with cover-testing evalua- 
tions. The patient must be alert and 
free of all anesthetic and postopera- 
tive medication that affects the men- 
tal status in any way. 

The data also suggest that there is a 
good cerrelation between the align- 
ment obtained on the first postopera- 
tive day and that measured several 
months posteperatively. The average 
variatien from the immediate postop- 
erative adjustment to the latest 
follow-ap measurement was 3.4, 2.6, 
and 3.4prism diopters for the exotrop- 
ic, esotropic, and hypertropic patients, 
respectively. f 

In only two cases of horizontal stra- 
bismus was there a deviation greater 
than 10 prism diopters from the 
measurements immediately after ad- 
justment. Two cases of vertical reetus 
muscle adjustment varied more than 
10 prism diopters during the follow-up 
périoć and required reoperation. In 
this series of 56 eyes only three 





Tabie 3.—Adjustable Recession in Eyes With Vertical Strabismus 


Variation From 


r~ aaeeea Adjustment to 
After Latest Adjustment, Follow-up, 
| Case Preoperative Postoperative Adjustment Follow-up Prism Diopters. Prism Diopters. . 
5 50 RHT 15 RHT 0 0 15 0 
6 16 RHT 3 LHT 2 LHT 4 RHT : 1 2 
7 20 LHT 40 CHT 0 1 LHT 10 1 
8 30 LHT 0 Bore 0 wid o 
9 0 hae. un 2 
11 34 LHT i?) Sa 4 RHP Pee 4 


required reoperation. The follow-up 
period is relatively short, and this 
reoperation rate will undoubtedly 
increase as time progresses. However, 
the low rate is encouraging, especially 
since many of these patients repre- 
sented difficult reoperation ‘cases 
when first examined by us. i 

Postoperative complications have 
been very rare. In one case, a patient 
was lost to follow-up seven days after 
surgery. He was seen again several 
months later, and the exposed knot of 
nonabsorbable suture had become 
buried beneath the conjunctiva. No 
cases of postoperative infection oc- 
curred. 

Some surgeons are now using a low- 
reactive absorbable suture for this 
procedure. This eliminates the need to 
remove the suture approximately ten 
days after surgery. Its sliding quality, 
while not as good as siliconized Dacron 
or nylon, is adequate. 
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group. Marked slowing the down 
` saccade im ihe adducted position oc- 
curred. in the patients wth superior 
oblique weakness and not inthe controls. 
‘This suggests that it is poss ble to differ- 

“ventiate offigge and rectus ‘function by 

saccadic veiccity analysis. 

Arti Ophihamol 95:821-€23, 1977) 
















Jaccead -velec ity determination is 
cone an-important tool in 
teabismus diagwosis. Most 
westigalien has utilized: horizontal 
xtraocular muscle movement. Anal- 
ysis. of vertical saccadic velocities is 
“more diffiznlt cue to the entribution 
of two extraocular musckes in each 
‘gaze direetion and the presence of lid 

artifact.’ in electro-oculogsam (EOG) 

testing procedures. A clinical study of 








Accepted for pubication Nov 12 1976. 
. From “the. ene of Ophthalmology, 
UCLA Sehoc! of Medicine (Dr Rosenbaum), and 
the Department of Surgery, Divisien of Ophthal- 
mology, Haber General Hospitel, Torrance, 
Calif Dr. Cadson and Ms Gaffney” 
Reprint, requests to Jules Stein ye Institute, 
BCLA Schoo!-of Mecicine, Los Angel es, CA 90024 
(Dr Rosenbax: IRE 









_ | Arch Ophthalmol—Vol 95, May 1977 





vertical saccadic velocity in blow-out 
fractures of the orbit has recently 
been reported.’ However, no attempt 
was made to differentiate between 
oblique and rectus muscle contribu- 
tion to the saccadis velocity. Scott has 
injected novacaine to induce paralysis 
of individual oblique eye muscles of 
normal patients. He has then recorded 
peak vertical saccadic velocities and 
has found a small seduction in vertical 
saccadic velocities from this induced 
oblique paralysis.” 

This study was designed to analyze 
vertical saccadic movements in abduc- 
tion and adductien as a means of 
differentiating oblique and vertical 
rectus muscle funcion. Patients with 
clinically diagnosed superior oblique 
palsy were chosen. as they represent 









Table |.—Vertical Saccadic Velocity—Normais (Degrees per Second) 







Abduction 


Vertical Saccadic Velocity—Aosenbau 


tical Saccadic Velocity Determination — 





subjects wita a distinct vertical mus: 

cle abnormality: who may. show a 
difference in saccadic velocity be-. 
tween abduction and adduction. Two 
patients on- whem superior ob ique 
surgical weakening procedures: were 
planned, were studied before and 
after surgery to determine if an 
actual change in velocity -occurred 
after surgieal weakening of the 
superior ebliqgue muscle. These were 


`- compared with a group of subjects 
with no known ccular muscle abnor- 


malities. 


METHODS | 


- Vertical sactadic velocities were nea- 


sured by the EOG technique described”. : 


previously.” Skin electrodes were placed. 
just above the upper brow and below the” 





e Difference 
Up and Down 
(Adduction) 










































lower lid margin directly in the midline of — | 
the interéanthal distance. An indifferent 





Table 2.—Clinically Diagnosed Superior Oblique Palsy (Degrees per Second) 





electrode was placed temporal to the lateral. Primary Abduction Adduction % Difference 
-eanthus. If an eyelid artifact was seen’ on Case a P TTR: pone, Up and Down. 
i , : No. Up Down Up Down Up Down. - (Adduction). 












-the saccadic velocity tracing, the upper lid | 
was immobilized firmly by either a lid 
“Speculum or with the finger of an assis- 
tant. 

+: Saecadic movements of 20° in amplitude 
were recorded from the primary position to : 
20° in the superior field of gaze and back to 
primary. This 20°-saccade was determined 
in the primary position and was remea- 
sured with the eye deviated horizontally 
20° into the abducted field of gaze and also 
with the eye deviated horizontally 20° into 








454 333 454 357 454 250 82 


1 
2 227 250 277 250 350 178 97 da: 
3 384 312 416 277 384 250 54 























the adducted field of gaze. This was Table 3—Vertical Saccades Before and After Superior Oblique Tenotomy 
performed to assess the maximal vertical (Degrees per Second) 
action of the superior oblique in adduction Abduction Radducton % Dierenees 
versus its least vertical action. in abduc- Sears MN, Up and Down 
: ‘tion, Down Up Down (Adduction) 























> The peak saccadic velocity of each 
vertical. movement:was caleulated in de- i fees 416 384 475 18 
grees per second and recorded for each _ S 475 384 475 ~19 
gaze position. Comparisons were made of 456 416 416 250 - 40 
both-the up and down movement within 416 384 250 35 
“pach gaze position. aero 

RESULTS ; : 





- Vertical saccadic velocities on clinic - 
personnel with no strabismic pattern 








_ Electro-oculogram recording of vertical saccades befere and after superior oblique tenotomy. Top left, Vertical saccade in abduction 
‘preoperatively. Top right, Vertical saccade in abduction postoperatively. Upward (U) and downward (D) saccades are both rapid in 
abduction before and after surgical weakening of superior oblique. Down saccade measured 416° per second before and after surgery. 
sottom left, Vertical saccade in adduction preoperatively. 3ottom right, Vertical saccade in adduction postoperatively. Upward saccades 
U) are rapid (384° per second) while the downward saccade (D) is rapid preoperatively (475° per second) but is slowed markedly 
postoperatively (250°. per second) indicating a surgically produced paresis of superior oblique muscle. 
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are recorded in Table } Generally, 
: down movements were slzhtly faster 
than up movements. A mean percent- 
age difference between es and down 
movements in both abelaction and 
adduction was 2%. The t-test analysis 
revealed aensignificance æI this dif- 
‘ference i in beth gaze positions. 
-Vertical peak saccadic movements 
im patients with superior =blique palsy 
are summarized in Table 2. All cases 
presented wth diplopia aed an incom- 
itant hypertropia. All were compatible 
-with the ¢limical diagnos of superior 
oblique palsy on the basis of cover 
testing, Pisshowsky heaz tilt testing, 
aal measurements. All 
“pt one, showed profound 
slowin a cae prec from. 20° eleva- 






















i field but was maximal 
adduction. Thi 
percentage difference of 62% between 
the up and down adduction saccade. 
This difference betweer the up and 
down saceade in adductien was statis- 
tically significant at a level of 
P< .00L. Case 8 showed 2 faster down 
adduction saccade for which we have 

~ po explanation. 

The éffee! of superior sk] ique palsy 

on the vertical saccadi velocity in 
adductioa also can be shown by 
comparison of the percent difference 

‘between up and down saccades in 
abduction versus adduetion. In our 
normal eases, the mean percent 
difference between up and down 

saccades in both adduetimm and abduc- 
tion was 2%. In the sugerior oblique 
palsy cases, the mean percent differ- 

-ence between up and deen saccades 
owas 7% in abduction versus 63% in 
© adduetion. This differerés is statisti- 

cally significant (P < 08E, 

= Saccades were measared in two 
patients: before and after bilateral 
superior eblique tenotemy for “A” 
pattern hezizontal. strakismus (Table 
3). Both hac bilateral superior oblique 
overactier. They provise an oppor- 
tunity to observe ang change in 
vertical saecadie velocity in adduction 
before and after surgic! weakening 
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of the muscle. Right eye values are 
noted first in each pair. Again, reduc- 
tion of the down adduction saceade is 
demonstrated. The percentage differ- 
ence between up and down saccades in 
adduction ranged from 25% to 66%, 
approximately midway between nor- 
mal and superior oblique palsy pa- 
tients. The moderate slowing of 
adducted downgaze in the right eye of 
patient 2 after surgery may be due to 
incomplete tenotomy since the patient 
still shows a very mild overaction of 
the muscle. 

The Figure demonstrates a typical 
eye movement traeing of the vertical 
saccade in abduction and adduction 
before and after superior oblique 
tenotomy. Equally rapid vertical sae- 
cades are shown in abduction before 
and after surgery. This is compared to 
the marked slowing of the down 
vertical saccade in adduction post- 
operatively. 


COMMENT 


This study suggests that it is 
possible to differentiate oblique and 
rectus contributions to vertical sac- 
cadic velocity. Speeifically, we studied 
the contribution of normal and under- 
acting superior obl: ques to the vertical 
saccadic movemen: in adduction from 
20° above the primary to the primary. 
It therefore seems possible to diag- 
nose a superior oblique palsy by 
vertical saccadic velocity determina- 
tion with the ey2 in the adducted 
position. Comparison of the up and 
down peak saccadic velocity shows 
marked slowing of the downward 
movement. This was shown -to be 
accurate in seven of eight patients 
with clinically Ciagnosed superior 
oblique palsy. Acditionally, vertical 
saccades were measured in two 
patients before and after bilateral 
superior oblique tenotomy. Both pa- 
tients demonstrated slowing of the 
adducted down saecade after weaken- 
ing the superior oblique muscle. 

The maximum percentage differ- 
ence between the adduction up and 
down saccade and normals was 33%, 
The minimum percentage difference 
between the adduction up and down 


Vertical Saccadic Velocity—Roserbaam & 















saccades was 54% fe case gi is exc luded 
Thus, a percentage differen 0 
greater than 50% hetween up an 
down addaction saecades is high! 
suggestive of superior oblique weak: 
ness. 

It is well known: that ‘stip oblig 
muscles are invol=ed in vertical gaze 
but the precise amouat of their cont 
bution is unclear. Our data. seems: to 
lend some support to: the mathema 
ical model of Boeder He calculated 
that the superior oBlique’s contrib 
tion to downgaze is minor in all ho 
zontal fielés, but varies from 4% of 
total depression forcein. abduction to 
18% in adduction. The inferior rect 
is the major eontribaior: to downg 
in all horizontal Eep tión 




































second compared z0 237° per i n 
the superior oblique palsy populatior 

The reduction in this velocity amounts 
to a 25% contributior by the superior- 
oblique and is very <lose to Boeder’s. 
calculations. It shouid be pointed. out 
that our downward movement was 
calculated from 20° above the hori-. 
zontal to. the horizental. This was 
chosen to avoid any possibil ity of a 
restrictive phenomenon i in adduction. 
While this probably results in a tech- 
nically more accurate saccadic tracing; . 
it should be noted that we do not: 
comment directly on the saccadic 
movement from the primary to the — 
down position. 
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e A 14-year-old boy developed exoge- 
` nous endophthalmitis presumably caused 
-byan Erwinia species. To our knowledge, 
«this is the first reported case of -endoph- 
thalmitis caused by an Erwinia species, 
“which has been considered pathogenic 
“for only the last ten years. The endoph- 
~ thalmitis developed after a piece of wood 
penetrated the patient's sclera. After 
removal of the foreign. body, the patient 
-received Intravitreally and subconjunctiv- 
ally administered gentamicin sulfate, in- 
tramuscularly. administered cephalorid- 
ine, and a short course of orally adminis- 
tered prednisone. The patient had clinical 
nd visual improvement. 

(Arch Ophthalmol! 95:824-825, 1977) 


I Dl species have been consid- 
; ered human pathogens for only 
the last ten years. As far as we know, 
his is the first reported case of 
endophthalmitis caused by an Erwin- 
la Species. 


REPORT OF A CASE 


SOA 14-year-old boy complained of a 

painful right eye with hazy vision. He had 

tripped while running the previous eve- 

` ning; sustaining a blow to the right side of 

he face on what he thought was a rock. He 

had immediate pain in the right eye, and 

he developed blurred vision that per- 

sisted. 

Visual acuity: was recorded as hand 

motions in the right eye and 20/20 in the: 
left eye.’ On the inferior temporal area of. 
-the globe there appeared to be a conjunc- 

“tival laceration and subconjunctival for- 

ign body. A foreign body on the inferior 
mporal cornea was removed under a slit 
lamp. The cornea had diffuse keratic 
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precipitates. The. anterior chamber. con- 
ta ed plasmoid aqueous and a Temm ; 
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hypopyon. Intraocular pressure by appla- 
nation tonometry was 8 mm Hg in the 
right eye. Scattered posterior synechiae 
were broken by dilation with homatropine 
hydrobromide and phenylephrine hydro- 
chloride. On indirect ophthalmoscopy vit- 
reous haze obscured fundus details. 

Under general anesthesia, the patient 
underwent anterior chamber paracentesis: 
the aspirated aqueous was cultured. Gram 
stain of the aqueous reveeled white blood 
cells but no organisms. A foreign body had 
penetrated the inferior temporal region of 
the sclera 3 mm from the ecorreoscleral 
limbus. The scleral wound measured 2 mm 
in length and had to be lengthened 1 mm 
on each side to facilitate removal of the 
foreign body. The foreign body was a 
5 x 2mm piece of wood that had purulent 
material attached to it. The foreign body 
was sent for culture studies and for sensi- 
tivity vests to be performed on any 
microorganisms that might be isolated. We 
injected 400 pg of gentamicin sulfate into 
the vitreous through the wound with the 
needle bevel directed anteriorly. The sclera 
was closed with interrupted 9-0 nylon 
sutures, and the conjunctiva was closed 
with twe interrupted 5-0 plain gut sutures. 
We then injected 0.5 ml of gentamicin 
sulfate subconjunetivally in the inferior 
cul-de-sac. 

After surgery, the hypopyon decreased 
and the red reflex improved. The patient 
received 60 mg of prednisone orally on the 
first postoperative day and decreasing 
doses-of prednisone for the next four days. 
The patient also received 500 mg cephalo- 
ridine intramuscularly four times a day for 
five days and then 500 mg ef orally admin- 
istered ampicillin sodium daily for another 
seven. days. In addition, the patient 

received gentamicin sulfate drops twice a 

day for four weeks and atropine drops for 
two months. Another subconjunctival in- 
jection of 20 mg of gentamicin sulfate was 
given om the second postoperative day. 
Microbiciogical cultures performed on the 
foreign body grew an Erwinia species as 
the only bacterium. Fungus cultures subse- 
quently revealed the presence of Alterna- 
yia species. The culture of aqueous showed 
no growth of organisms. 

On the sixth postoperative day the 


corneal area injured by the foreign body 


showed increasing infiltrates and a few 
satellite lesions. The patient: was treated 
with topically applied amphotericin. B. 
drops, 2 mg/ml four times a day.. The 
corneal infiltrate gradually decreased and 
disappeared over several weeks. Thirteen 
days postoperatively, the patient's vision 
had increased to the point where he could 
count fingers at a distance of 34% meters. 
The eornea showed a healing scar and fine 
keratic precipitates inferiorly. The ante- 
rior chamber had a 3+ flare and 2+ cells. 
The intraocular pressure was 18 mm Hg by 
applanation tonometry. Indirect ophthal- 
moscopy revealed a few vitreous floaters 
nasally and vitreous strands temporally 
with one blot hemorrhage temporal to the 
macula and four comma-shaped yellow 
opacities in the macula. 

Two months after surgery the patient 
had visual acuity of 20/200 in the right eye. 
He had a healed corneal scar, clear anterior 
chamber, and a trace posterior subcapsular 
cataract. Indirect ophthalmoscopy showed 
a 20/40 view of the fundus with a few fluff- < 
ball opacities temporally and an atrophic T 
area with increasing pigmentation in the.» 
superior temporal fundus, several green- 
ish-yellow dots in the macula, and-a ques= 
tionable atrophic spot in the macula.” 
Gonioscopy showed an open angle to cillary 
body except from the 6:30- to 8:30-0'’clock 
positions, where anterior synechiae were 
present. Fluorescein angiography was per- 
formed to help explain the macular. 
changes, but showed no leakage of dye or 
other abnormalities. 







COMMENT 


Erwinia is a short, Gram-negative, 
fermentative, non-sporulating, facul- 
tative, anaerobic bacillus that is 
motile by peritrichous flagella and is 
classified in the family Enterebacteri- 
aceae along with Escherichia coli, 
Proteus, and Salmonella. It can usual- 
ly be identified by its yellow chro- 
mogenic pigment, its tendency to 
form sausage-shaped masses of bacte- 
ria called “symplasmata,” and its lack 
of lysine and ornithine decarboxy- 
lase.: Detailed characteristics are de- 
seribed elsewhere.’ 

Erwinia was first isolated from 
human stool samples by Dresel and 
Stick? in 1928 who categorized itas- 
Bacterium typhi flavum. In 1967, 
Graham and Hodgkiss* compared 
stains of Erwinia with chromogenic 
strains from human sources and: 
reclassified B typhi flavum as. a 
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of the i genus, Ervinia. Er- 
: winia is pathogenic for alants, caus- 
“ing dry necrosis, galls, wilts, and soft 
rot. It waes ccnsidered nly sapro- 
phytic for animals until 1365, when 
the first reports of Erwinia as a 
possible human and animal pathogen 
“appeared. Aawvinia has bean reported 
as the primary pathogen in wound 











infections septicemia,’ brain ab- 
acesses,")” and conjunctivitis. To 
cur knowleege, this is the first 


reported ease of endephthalmitis 
cuased by ax E-winia species. 

The ideatificetion of the bacterium 
as an Erwinia species was. made from 
the standard Ewing identification 
r Enverobacteriaceaz. The bac- 

© elessified in the genus 
ter because of negative in- 












eaten identified ‘the bacte- 
rium as an Erwinia species The Mi- 
rois State Public Health Laboratory 
confirmed the icentificatier. 

Erwinig < udiquitous m 
“hospital environment and in the air 
and soil" The nature əf the eye 
injury in Mis case, a penetrating 
woiind through che sclera 3w a piece of 
wood; could easily have ntroduced 
Erwinia intothe eye. Isolated Erwin- 
-< ta species have asually been sensitive 
to gentamicia end neomycin sulfate, 
and resistant to ampicillin, cephalo- 

“thin sodium, and penicillia. In this 
ease, the Zrwiria species was sensi- 
tive to gentamicin, carbenicillin diso- 
dium, ampieillia, cephalcthin, kana- 
mycin sulfate, tetracycline. and tobra- 
mycin sulfate. The endcahthalmitis 
responded well to treatment with 
intravitreal and subcoejunctivally 
administered: gentamicin, . intramus- 
cularly acramistered cegaloridine, 
cend orally given predrisone. The 
typopyon cecrzased by the third 
postoperative day and te vitreous 
eared gradaally over two months. 
Intravitrealiy administerad gentam- 
“iein has been: used succesefally in the 
treatment of several typesaf bacterial 
endophthalmitis =" 

After remeva of the fereign body 
and repair of the eye, Że patient 
raceived'a frwe-day course.of predni- 
sone and  eepkaloridine. Six days 
postoperatively zhe area oze cornea 
injured. by the foreign bacy showed 
increasing  xfiltrates ard satellite 
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“lesions. 





i both the- 


foreign body grew an Alternaria 
species. Alternariais a member of the 
fungal class Deuteromycetes. (im- 
perfect fungi) and the family Demat- 
iaceae and has beer associated rarely 
with cases of fungal keratitis. 
Alternaria is often considered a 
saprophyte and can be an innocuous 
member of the transient flora of a 
normal eye.*= It 3 commonly asso- 
ciated with plant material, and intro- 
duction by the wooden foreign body is 
possible. Predisposing factors to fun- 
ga! keratitis incluce injury and the 
use of corticosteroids and antibiotics. 
All of these factors were present in 
this case. The Alternaria species was 
resistant to flucytosine, but sensitive 
to amphotericin B (minimal inhibitory 
concentration of less than 0.049 ug/ 
ml), and the keratitis responded well 
to topical treatmert with this drug. 
While both Erwinet and Alternaria 
organisms were caltured from the 
penetrating foreiga body, it seems 
more likely that the endophthalmitis 
was caused by Erwinia. Fungal 
endophthalmitis caused by Alterna- 
ria, which is normaly considered to be 
a saprophytic fungus, would not be 
expected to develop so rapidly. An 
experimental attempt to produce Al- 
ternaria endophthalmitis in rabbits 
failed even when certicosteroids were 
given to the animais concomitantly. 
Erwinia has only recently been con- 
sidered pathogenic, but reports of its 
pathogenicity, especially in wounds, 
are well established. 

Two months postoperatively, the 
patient’s vision in the right eye was 
20/200 with a view of the fundus 
consistent with 20°40 visual acuity, 
The fundus had a few fluff-ball opaci- 
ties temporally, an atrophic area with 
increasing pigmentation superotem- 
porally, and severel greenish-yellow 
dots in the macule with a possible 
atrophic area in the macula. Fluores- 
cein angiography showed no dye 
leakage or other abnormalities, and 
these lesions remair unexplained, but 
may account for the lack of further 
improvement in the patient’s vision. 


Nonproprietary Names 
and Trademasks of Drugs 


Amphotericin B~Fungizone. 


“A fungal culture of the 


¿study of 82 cases,.in Weigel: 


"fungal infections of the eve.in Great Britain: 


Erwinia B S 


Ampicillin— lren, Amell Om Pa 












britin, Polyciilin, Pri cipen. 
Cephaloridine=Kefleridin. ~~ 
Cephalothin: sodium—Kefiin. 
Flucytosine—Ancoboa. > = 
Gentamein sulfate—Garamycin. 
Tobramycin sulfate~Nebein. . 
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For uninterrupted control of LO.P 
„never more than one or two insfillations 
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Scanning electron microscopy o 
primate trabecular meshwork (X300) 
Viewed here is Schlemm’s cana 
along with uveal and corneosclere 
meshwork. (Photo courtes' 

Douglas R. Anderson, M.D. 


This area is the site of the primi 
pathologic changes which art 
responsible for glaucoma and th 

' focus of most of the medice 
procedures for treatment of the disease 
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Because PAOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two insti Btons of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
¿one in the morning) are generally needed. 
Althcugh PHOSPHOLINE IODIDE is longer-acting than other miotics, 
it is not more potent. With four concentrations available, it offers a high degree of 
dosage ‘lexibility for uninterrupted control of intraocular pressure...usec alone 
or in combination with other medication. 
- When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required. 
the initial use of the 0.03% will be helpful in smoothing the transition 


PHOSPHOLINE IODIDE sti tengeracting 


~ (echothiophate iodide for ophthalmic solution) 
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PHOSPHOLINE IODIDE 
(echothiophate iodide) 
in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 
(For full prescribing information, see package circular) 


PHOSPHOLINE IODIDE” 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase in- 
hibitor for topical use. 

indications: Glaucoma — Chronic open-angle glaucoma. Sub- 
acute or chronic angle-closure glaucoma alter iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

_Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of ang!e-closure glaucoma, due to the possi 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established. nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate, 

2. Succinylcholine should be administered only with great 
‘Caution, if at all. prior to or during gerieral anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 

. PHOSPHOLINE IODIDE in patients who are at the same time 
«undergoing treatment with systemic anticholinesterase med- 
> ications for myasthenia gravis, because of possible adverse 
> additive effects. 
Precautions: 1. Gonioscopy is recommended prior tc initiation 

“of therapy. 
<u 2: Where there is a quiescent uveitis or a history of this condi- 

“tion, anticholinesterase therapy should be avoided or used 
cautiously because df the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

-3..While systernic effects are infrequent: proper use of the 
drug requires digital compression of the nasolacrimal ducts for 
a minute or two following instillation to minimize drainage into 
the nasal chamber with its extensive absorption.area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle. weakness, respiratory difficulties, or cardiac irregu- 
larities. occur. : : 

5, Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 

- pesticides (professional gardeners, farmers, workers in plants 
manufacturing or formulating such products, etc.) should be 










warned of the additive systemic effects possible from absorp- 
tien of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
prratory masks, and frequent washing and clothing changes 
may be advisabie. 

6. Anticholinesterase drugs should be used with extreme cau- 
tien, if at all. in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial in- 


_ farction, epilepsy, parkinsonism. and other disorders that may 


respond adversely to. vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. f : 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history of 
retinal detachment. 

Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment has been reported 
ira few cases during the use of PHOSPHOLINE IODIDE in 
adult patients without a-previous history of this disorder. 

2. Stinging, burning, lacrimation, lid muscle twitching, con- 
junctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latentiritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
inshildren. The cysts. usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
ofanstillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia, 

5. Prolonged use may cause.conjunctival thickening, obstruc- 
tien of nasolacrimal canals. 

5. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported: routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
articholinesterase instilation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary. 
Hew Supplied: Four potencies are available. 1.5 mg package 
for dispensing 0.02% solution; 3.0 mg package for 0.06% solu- 
tion, 6.25 mg package for 0.125% solution: 12.5 mg package 
for 0.25% solution, Also contains potassium acetate (sodium 
hydroxide or acetic acid may have been incorporated to adjust 
pF during manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid and exsiccated sodium phosphate. 
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The Keeler 
0. R. Indirect Hanger 


UP, UP... 
and AWAY 


Out of the way, but easily within reach 
when you meed it... thef’s the ideal spot 
for your indirect ophthalmoscope in the 
O.R. And that’s where ycu keep it, on 
the Machemer O.R. Indict Hanger from 
Keeler. 


Manufactured by Diversatronics Inc., the 
ceiling-mounted Machemer Hanger holds 
two indirects on a heigh-adjustable, tele- 
scoping center post (for operating use or 
O.R. storage). Position the unit at the 
head of the O.R. table tc make your in- 
direct easily accessible Lift the ophthal- 
moscope, and the electronic hanger auto- 
matically switches O.R. and surgical 
lighting eff (after a delay to allow you to 
put on the instrument) replace the in- 
direct and the original lichting is restored. 
Rheostats are provided fcr adjustment of 
the light intensity of e=ch ophthalmo- 
scope. Hanging from above, coiled cords 
remain tangle-free and out of your way. 


One more problem solved... by Keeler. 
Call or write for details. 


Also pictured: the new Machemer hy- 
draulic microsurgical operating stool. 
Easily adjustable, stable and comfortable 
...even during long-lasting operations. 


(Kee Cf 


with the future in Sight 


456 Parkway, Lawrence Par« Ind. Dist., 
Broomall, BA 19008 

Philadelphie» New York * Bes:on * Los Angeles * 
San Framcisco * Houston * Atlanta * Cleveland 


Call toll tree: 800-523-562 
(in PA cail 215-353-4350) 
All products serviced in Eroomall, PA 





















COMPLICATED FITTING 
AC SOFT (tetrafilcon A) lens is available 
Surves or Vaults and one diameter, 

> ncal studies 97% of all patients’ 

£ A pretor x 3 of these 5 



















_ Each SOSOFT lens of a given Vault has the 

Same posteicr curve, regardless of power, assur- 

g aconssent fit independent of power. The 

_AOSOFT lane design provides a large optical 

- zone— ~averacing 11.5 mm in the low minus range 

- —Offering ‘he advantage of stable vision with 

lens movament. In adc tion, superior lens cen- 

tration virtwall/ eliminaigs the problems of in- 

~ duced astigmatism ane reduced visual acuity? 

Fast. aecurate fitting of the AOSOFT lens, 
with reliable over-refraction, results in a high level 

of fitter cont dance. In addition, inspection and 

_ verification nathodolagies ensure that the lens 
dered iste lens received. 










-UNCON PLICATED PERFORMANCE 

Wher tul y hydrated, the AOSOFT lens is 
42.5% wate’ ky weight Patient comfort, absence 
of spectacie Mur, and effortless adaptation are 
key benefit: of the AOSOFT lens. 

Theres an easy-tc-follow wearing schedule 
that encouraces patient compliance, reinforced 
by the relative ease of AOSOFT lens mainte- 


1- Dataon fle: Armencan Optical Corp.. Soft Contact Lens Div, 
Southbridge Mr 0350. 


< 2. Morrison, Hole: International aonad ens Clinte, Summer 1976: i 


(tetrafilcon A) 
HYDROPHILIC CONTACT LENSES | 
in lens design and lathe-cut technolo 
complications out, and put distinctive adv. i 

T lens...the uncomplicated soft cont: 








nance. Lens care includes a safe and relia 
heat disinfection system. In-use durability. 
normal wear and care has been well establis! 
in clinical trials. Your patients may enjoy the 
benefits of optimal visual acuity with a superior or 
and virtually invisible lens. 


UNCOMPROMISING Q QUALITY, 
UNCOMPLICATED PERFORMANCE 
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HYDROPHILIC CONTACT LENSES 


AOSOFT lenses are now available i in your 
area. For further information, fill out and send in 
the coupon provided for pour convenience. 


Please tell me more about the new AGSOFT™ ot 
(tetrafilcon A} Hydrophilic Contact| Lens. 


O Send information. 
Have your representative call. 
































Best day. Time: 
Name 
Address. 
City. Stas . Zip. 
Telephone l 
Mail to: 


® 
American Coptical Cora. 
Soft Contact Lens Dix. 
Southbridge, MA 
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(tetrafilcon A) 


HYDROPHILIC CONTACT LENSES 


DESCRIPTION 

AOSOFT™ (tetrafilcon A) Hydrophilic Contact Lens is a hemispherical shell 
which covers the cornea and may cover a portion of the adjacent sclera. 

The lens material, tetrafilcon A, is a hydrophilic random terpolymer of 
2-hydroxyethylmethacrylate, N-vinyl-2-pyrrolidone and methylmethacrylate. 
The polymer is a three-dimensional network of terpolymer chains joined by 
divinylbenzene cross-links. It consists of 57.5% tetrafilcon A and 42.5% water 
by weight when fully hydrated in normal saline solution. 


ACTIONS 

In its hydrated state the AOSOFT™ Hydrophilic Contact Lens is soft and 
pliable. When dry, the lens becomes hard and brittle. These states are 
completely reversible and a lens which has been permitted to dry out will 
recover all of its hydrated properties when placed in normal saline for aperiod 
of twe hours. When placed on the human cornea the hydrated lens actsasa 
refracting medium to compensate spherical ametropias. The material has a 
refractive index of 1.43 and the lens has a visible light transmittance greater 
than 97%. 


INDICATIONS 

AOSOFT™ Hydrophilic Contact Lenses are indicated for the correction of 
vision in persons with non-diseased eyes who have spherical ametropias, 
corneal astigmatism of 2.50 diopters or less and/or refractive astigmatism of 
2.00 diopters or less. 


CONTRAINDICATIONS 

AOSOFT™ Hydrophilic Contact Lenses are contraindicated in the presence of 
any of the following conditions: (1) Acute and subacute inflammation ofthe 
anterior segment of the eye. (2) Any eye disease which affects the cornea or 
conjunctiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. 
(5) Any systemic disease which may affect the eye or be exaggerated by 
wearing contact lenses. ; 


WARNINGS 

Medications and Eye Drops: AOSOFT™ (tetrafilcon A) Hydrophilic Contact 
Lenses must be stored only in preserved, buffered, isotonic saline solutions 
labeled for use on soft-hydrophilic-contact lenses, such as Lensrins® Heat 
disinfection, rinsing and storage solution or BOIL n SOAK.®* No ophthalmic 
solutions or medications, including conventional hard contact lens solutions 
containing quaternary ammonium compounds as preservatives. should be 
used by AOSOFT™ Hydrophilic Contact Lens wearers while the tens is in place 
on the eye or for heat disinfection, rinsing or storage of the lens when it is off 
the eye. LENSRINS® or BOIL n SOAK** are also suitable for use on other soft- 
hydrophilic-contact lenses. 


Abrasions and Infections: |f a lens becomes less comfortable than it was 
when first placed on the wearer's cornea, the lens should be removed 
immediately and the wearer's eye and the lens examined for thepossibie 
presence of a foreign body. If any eye abrasion, ulceration, irritation or infection 
is present, or any abnormal eye condition is observed concurrently with lens 
wear, the lens should be removed immediately and a physician consulted 
Wearing Restrictions: AOSOFT™ (tetrafilcon A) Hydrophilic Contact 
Lenses should not be worn while swimming, sleeping, or in the presence of 
irritating fumes or vapors. 

Visual Blurring: If visual blurring occurs the lens must be removed until the 
condition subsides. 


Lens Sanitation: Patients must adhere to the recommended daily sanitary 
care procedures for AOSOFT™ Hydrophilic Contact Lenses. Failure to follow 
this procedure may result in the development of serious ocular infections. 


PRECAUTIONS 

Storage: AOSOFT™ Hydrophilic Contact Lenses must be stored only in 
preserved, buffered isotonic saline solutions labeled for use on soft- 
hydrophilic-contact lenses such as LENSRINS® or BOIL n SOAK ** |f left 
exposed to air the lenses will dehydrate, become brittle and break readily. Ifa 
lens dehydrates, it should be soaked in LENSRINS® or BOIL n SOAK®* until it 
returns to a soft, supple state. 

Cleaning and Disinfection: AOSOFT™ Hydrophilic Contact Lenses must 
be both cleaned and disinfected daily. f 

Cleaning: Daily cleaning is necessary to remove mucus and other deposits 
which may have accumulated on the lens surface. The lenses must be cleaned 
before being disinfected, as deposits on the lens tend to harden and become 
more difficult to remove when the lenses are disinfected. 

Disinfection: Lenses must be disinfected daily in the AOTHERM™ Heating 
Unit for lens disinfection. The Lens Storage Container must be emptied end 


refilled with LENSRINS® or BOIL n SOAK®* just before disinfecting the lenses. 
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Ifan AOTHERM™ Heating Unit for lens disinfection is not available for 
disinfecting the lenses, they must be boiled in their Storage Container in 
LENSRINS* or BOIL n SOAK®* ina pan of water for 10 minutes. 

Hygiene: Before handling the lenses, hands must be washed, rinsed 
thoroughly and dried with a lint-free towel. Cosmetics, lotions, soaps, oils and 
hand creams must not come in contact with the lenses since eye irritation may 
result. If hair spray is used while the lenses are being worn, the eyes must be 
kept closed until the spray has settled. 

Fiuorescein: Never use fluorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used, 
flush the eyes with normal saline solution and wait at least one hour before 
replacing the lenses. Too early replacement may allow the lenses to absorb 
residual fluorescein. 


ADVERSE REACTIONS 
Serious corneal damage may result from wearing lenses which have been 
soaked in conventional hard contact lens solutions. 

Eye irritation may occur within a short time after putting on a hypertonic 
lens. Removal of the lens will relieve the irritation. Very rarely alens may 
adhere to an eye as a result of a patient sleeping with the lens on or wearing a 
hypotonic lens. If a lens adheres for any reason, apply a few drops of 
LENSRINS® or BOIL n SOAK®* and wait until the lens moves freely before 
removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms 
such as rainbows or halos around light or visual blurring may occur if lenses 
are worn continuously for too long a time. Removal of the lenses and a rest 
period of at least one hour generally relieve these symptoms. If symptoms do 
not subside promptly, professional consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not normal; 
if these symptoms occur, the patient should be examined to determine their 
cause. 


DOSAGE AND ADMINISTRATION 

Fitting: Conventional methods of fitting contact lenses do not apply to 
AOSOFT™ (tetrafilcon A) Hydrophilic Contact Lenses. For a detailed 
description of the fitting technique, refer to the Fitting Guide for AOSOFT™ 
Hydrophilic Contact Lenses, copies of which are available from: American 
Ontical Corp., Soft Contact Lens Div., Southbridge, MA 01550. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to the patient. 








Wear Time Rest Period Wear Time 
Day (hours) (hours) (hours) 
1 4 2 4 
2 4 2 4 
3 5 2 5 
4 6 2 5 
5 7 2 5 
6 7 1 6 
7 8 1 if 
8 8 1 8 
9 9 1 8 
10-14 10 | balance of 
15 all waking hours waking hourst 





tlenses should never be worn 24 hours a day 


Lens Care and Handling: Care must be taken on the initial visit to assure 
that the patient is supplied with an AOSOFT™ Wearer's Kit and fully 
understands all care and handling instructions for the lenses. As with any 
contact lens, regular recall visits are necessary to assure patient health and 
compliance with instructions. 


How Supplied: Each lens is supplied sterile in a glass vial containing normal 
saline solution. The glass vial is marked with the Vault Number, Dioptric Power, 
and Lot Number. All lenses have a diameter of 13 mm. 

The AOSOFT™ Wearer's Kit is a package required for lens cleaning, 
disinfection and storage of the lenses. It consists of the following: 
AOTHERM”™ Heating Unit for lens disinfection 
AOSOFT™ Lens Storage Container 
Lensrins® Heat disinfection, rinsing and storage solution 
AOSOFT™ Wearer's “How To" Book 


“LENSRINS® and BOIL n SOAK® are preserved, buffered isotonic saline 
solutions available in commercial drug outlets. 
Lensrins® is distributed by the Soft Contact Lens Div, American Optical Corp., 
Southbridge, MA 01550. 
BOIL n SOAK® is manufactured by Burton, Parsons and Co., Inc., Washington, 
D.C. 20027 


CAUTION: Federal law prohibits dispensing without prescription. 


American Optical Corp., Soft Contact Lens Div. 


‘INTRAOCULAR 
LENS IMPLAN’ 
COURSE 


SANTA MONICA HOSPITAL MEDICAL CEN TE 
Oldest continuous implantation course in the United States 


The purpose ofthis two-day course is to teach the surgeon 
technique. of Intraocular Lens Implantation, using his conventional 
hod of cataract extraction—intracapsular, extracapsular 
shacoemuisification. uaa! 

= FACULTY 
orm , SJONG. APAR MA 
Observation Live Surgery 

Video Observation of All Techniques 

-Pra- and Post-Operative Care 

-Indications—Contra-Indications 
Complications and Their Management 

-Simple and Saphisticated Methods of IOL Power Calculations 


ROBERT RARE. 
*DAVID-A-HILESEM. 


Examination of Post-Operative Cases—immediate 


and Long-Term 


; Practice Session—Animal and Cadaver Eyes 
- Surgical Instrumentation 


Social and Medical Legal Aspects 
Retinal and Corneal Care with Intraocular Lenses 
368-Page Manual 


Please Detach Here 


Fee: $600. : Residents and military: $300 


Please check the date you prefer: 


*NORMAN.S. JAFFE: M 


JEREMY E. LEVENSON, M: 
*MALCOLM A. MaCASINEL. MO. 5 
MARY CRICHESIS.M.Dos o 
“DONALD L. PRAEGER, M.D. 


DENNIS D. SHERARD, MD. o 0 


*BRADLEYR. STRAATSMA: M.D: 


MURBY K. WEBER, MDO OO 0 o 


* Guest Leciurers 


Lunch and amenities inciudec 


O June 3-4 O Aug. 5-6  Oct.7-8 O Nov. 4-5 O Dec. 23 








Name 


Address 














City. oe 


CHARLIE RUGGLES OPHTHALMOLOGY DEPA [MEN y 
SANTA MONICA HOSPITAL MEDICAL CENTER 
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The Perkins hand-held applanation 
tonometer remains unequalled in terms 
of quality, performance and value. 

So before you settle for a copy, try the 
real thing. Call or write your House of 
Vision representative for complete 
details and specifications. 
44-06-00....... $595 


HOUSE OF VISION 
INSTRUMENT CO. 


A Division of H.0.V. Optical Co., Inc., 137 North Wabash Avenue, Chicago, illinois 60602-(312) 346-0755 
Atlanta + Boston « Chicago « Cincinnati + Dallas + Denver + Des Moines + Detro# + Houston + Kansas City e Los Angeles 
Milwaukee + Minneapolis + New Orleans «New York + Orlando + Pittsburgh + Portland » San Francisco + Washington, D.C. 
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Clinicopathologis Case Reports 


Edited by William H. Spencer, MD 


Pacific Medical Center, San Francisco 94115 


Intraocular Wooden Foreign Body 


Clinically Resembling a Pearl Cyst 


Balph C. Eagle. J7, MD; Jerry A. Shields, MD; Christopher L. B. Canny, MD, FRCS(C); 


eè Five years after injuring his right eye 
with a wooden arrow, an 11-year-old boy 
had an iris tesien resembling = pearl cyst. 
Surgery demonstrated an intraocular 
wooden foreign body. Woaden foreign 
bodies are uncermon but may be surpris- 
ingly well tolerated if uncortaminated. A 
differential diagnosis of iris mass lesions 
in the posttraumetic eye is provided. 

(Arch Ophthalmol 95:835-235, 1977) 


pan cysts are uncommon anterior 
chamber lesions though: to result 
from the proličeration cf traumati- 
cally implanted cilia in “te anterior 
chamber.’ This paper will discuss a 
patient with a ksion clinizaly resem- 
bling a pearl cyst that preved to be 
due to an unsuspected woeden foreign 
body, retained in the anterior cham- 
ber for five years. 


REPORT OF A CASE 


An ll-year-oid soy was referred to Wills 
Eye Hospitalon March 30, 1275, for evalu- 
ection of an-anteror chamber mass. Three 
weeks previously, the patient had gone to 
his local ophthalmologist witn 2 red, pain- 
ful, photophobie right eye. 

On April 12, 1971, the eye wae injured by 
= homemade wocden arrow shot from a 
wooden bow, resting in a limbal perfora- 
tion with hyphema and iris incarceration. 
Shortly after the injury, the iris was 
released from tie wound with acetyl- 
choline chloride (Miochol), but suturing of 
the wound was thought unnecessary. 
Although the-eye remained fairly quiet, an 
anterior syrechia developed while the 
patient was on topical medications. To 
lessen the probability of suasequent cor- 
neal vascularization due to the adherent 
iris, a synecuiolysis was pesfcrmed with 
moderate difficulty in March #72. During 
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this procedure, a small suspected foreign 
body was liberated from the iridocorneal 
attachment, and the area of involvement 
was gently irrigated. Since the surgeon did 
not wish to perform an iridectomy or 
manipulate the iris, he made no further 
attempts to remove the suspected foreign 
material. Following surgery, the inflam- 
mation subsided rapidly, and there were no 
further symptoms for the next four 
years. 

When first seen at the Oncology Unit, 
the patient's iritis of three-weeks’ duration 
had been poorly controlled with topical 1% 
prednisolone phosphate and 2% homatro- 
pine. The visual acuity was 6/24 and 6/6 in 
the right and left eyes respectively. The 
acuity in the right eye improved to 6/12 
with pinhole. The right globe showed 
marked epibulbar injection. The pupil was 
drawn toward the 9:30 o’clock position. The 
right anterior chamber showed +3 flare 
and cells. Numerous fine white keratic 
precipitates were present on the endothe- 
lium. 

A pearly-white mass was present at the 9 
o’clock position in the anterior chamber of 
the right eye, extending from the wound 
area to the pupillary margin (Fig 1). By 
gonioscopy, the mass appeared to be 
attached to the face of the ciliary body, 
from which numerous vessels extended 





Fig 1.—Clinical photograph showing mass 
resembling pearl cyst in anterior chamber 
of injected right eye. 


Robert L. Thompson, MD 


into the base of the lesion. There was no 
contusion angle defermity. The clear lens 
was slightly subluxated posteriorly, with 
an area of ruptured zonules at the 9 o’clock 
position. The retina was normal, as was 
examination of the eppesite left eye. 

The initial clinical impression was either 
epithelial inelusion cyst or pearl eyst of the 
iris. Regimens of topically applied atro- 
pine, 1%, and heurly 1% prednisolone phos- 
phate, were continued, and a sub-Tenon 
injection of methylprednisolone acetate 
(Depo-Medral) was administered. The in- 
flammation subsided somewhat on this 
regimen. 

The patient was evaluated by several 
consultants experienced in ocular oncology 
and general ophthalmic surgery. The lesion 
was felt to be an epithelial pearl cyst of the 
iris, although a retained exogenous intra- 
ocular foreign body could not be excluded. 
Surgical excision was recommended. 

On admission to the Wills Eye Hospital, 
the patient was a healthy, young doy, 
whose general physical and laboratory 
examination results were entirely within 
normal limits. Bone-free dental technique 
roentgenograms for an intraocular foreign 
body were negative. On April 8, 1976, under 
general anesthesia, an incision was made 
temporally under a limbus-based conjunc- 
tival flap te expose the mass. When the 
lesion was grasped prier to cauterizing it 
away from its vascular attachments to the 
ciliary body, a firm white nidus of foreign 
material lifted out freely. Although an 
iridotomy was performed, no further sharp 
dissection was necessary. The foreign body 
was submitted for pathologic examina- 
tion. 

Examination of the foreign body under 
the dissecting microscope revealed a piece 
of gray foreign material, measuring 
2.5 x 1.0 x 0.5 mm, which appeared to be 
wood (Fig 2). Histolegie sections examined 
with polarized light cenfirmed the diag- 
nosis (Fig 3). The fragment of wood was 
surrounded by a few acute inflammacory 
cells. There was no evidence of fungi. 

Following surgery, ‘the patient’s eye 
became considerably more comfortable 
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Fig 2.—Gross specimen removed from anterior chamber mass 


(x 50). 


with only 1+ conjunctival injection and a 
trace of aqueous flare. Approximately one 
month following surgery, the residual 
blood vessels were receding, and the 
patient’s vision was 6/12 with pinhole. 


COMMENT 


When an anterior chamber mass is 
found in an eye with evidence of 
previous trauma, the lesion is usually 
related to the ocular insult. In the 
differential diagnosis of such cases, 
however, the clinician should consider 
other lesions of the iris, such as nevus, 
malignant melanoma, metastatic tu- 
mor, and inflammatory granuloma.? 

Several types of mass lesions in the 
anterior segment may result from 
trauma. These include fibrous tissue 
proliferation,? epithelial inclusion 
cysts, epidermoid or pearl cysts,’ and 
retained foreign bodies.» 

Pearl cysts of the iris usually follow 
implantation of a cilium into the ante- 
rior chamber with presumed prolifer- 
ation of the root germinal cells.’ The 
cysts are opaque, round, or oval in 
shape, and frequently have a pearly 
luster and a bluish or yellowish tint. 
Histologically, the partially keratin- 
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ized cyst wall consists of concentric 
overlapping layers of stratified or 
cuboidal epithelium. The lumen of the 
cyst results from the degeneration of 
centrally located cells and often con- 
tains fat or cholestercl crystals. The 
lesions are typically lodged on the 
anterior surface of the iris with a 
fibrous or vascular leash.’ 

The reaction of an eye to exogenous 
foreign material depends greatly on 
its chemical composition.?* The re- 
sponse to vegetable matter is vari- 
able** and depends greatly on the 
concurrent introducticn of microor- 
ganisms at the time of the injury. 
Although mild inflammation second- 
ary to saprophytic yeasts or fungi 
has been reported,* contaminated 
vegetable matter frequently produces 
an acute pyogenic panophthalmitis.** 
However, if infection is not intro- 
duced, wood may behave as a rela- 
tively inert foreign body. There are 
several reports in the literature of 
eyes remaining quiet for years with 
retained wooden intraocular foreign 
bodies." Delayed inflammation 
may occur years after the original 
insult.” 
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Fig 3.—Routine section showing characteristic histologic struc- 
ture of vegetable material, demonstrating birefringence to polar- 
ized light (hematoxylin-eosin, original magnification x 250). 


A common pathologic reaction to 
vegetable material is a chronic prolif- 
erative granulomatous response with 
the formation of an inflammatory 
mass in or on the iris.*’'* Rarely, 
wooden foreign bodies may lead to the 
formation of implantation cysts." 
Continued growth and associated irri- 
tation may necessitate surgical inter- 
vention.® 

This case emphasizes that if infec- 
tion does not intervene, intraocular 
foreign bodies of wood may be well 
tolerated. Initial toleration may even- 
tually be supplanted by a late inflam- 
matory reaction necessitating surgi- 
cal intervention. When a patient 
presents with a lesion clinically resem- 
bling a pearl cyst following trauma, 
the possibility of retained exogenous 
foreign material such as wood should 
be considered. 
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o oA th yanata woman had a radical 
anterior segment resection for epithelial 
: ingrowth following cataract extraction. 

-Light microscepy demonstrated the pres- 
ence. of a sheet of cells morphologically 
x - Similar to conjunctival epithelium cover- 

-ing the supefier half of the inner surface 

= Of the cornea, iris, and ciliary processes, 
Electron: microscopy revealed that fre- 
quent hemideszosomes and awell-devel- 
<: oped basal lamina were consistently 


a present along. ihe base of the ingrowing 





~epitheliun The tissue immediztely be- 
| the ingrowing epitheliurr, lining the 
a, trabecular meshwork and iris, 
: olor ly resembled the: subepi- 
thelial zone thatthas been descelbed along 
_ > the human skin epidermal-de-mal junc- 
© tion: Additionally. focal areas cf necrosis 
“were noted in the trabecular meshwork. 
~The major structural alterations induced 
on the surfaces:ct intraocular Structures 
by the invading epithelium and the asso- 
clated necrosis probably are responsible 
. for the glaucoma which oceLts with 
> epithelial ingrawiti. 
ee Ophthaliro! 95: 837-842. 3977) 










r q" Pithelial invasion. of he eye 
-occurs in the form of sheets and 

2 cysts and follows perforating injuries 
or intraocular surgical procedures. 
The sheet form is usually tie most 
rapidly destructive and in the ab sence 
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Epithelial Ingrowth 


nse 2 MD; Don 8. Minder, MD; John W. Chandler, MD 


of therapy results in loss of the eye. 
Glaucoma complicates nearly all cases 
unless an external wound fistula is 
present,'* and can occur by several 
mechanisms including mechanical 
blockage of the aqueous outflow chan- 


_ nels by the epithelial layer or desqua- 


mated cellular debris, by peripheral 
anterior synechiae* and by pupillary 
block.’ Surgical techniques to remove 
the epithelium have been described.+° 
This paper reports the clinical course 
and pathological findings in a case of 
epithelial ingrowth treated surgically. 
Electron microscopy demonstrates 
that the ingrowing epithelium induces 
major alterations in structure along 
the surfaces of intraocular tissues that 
probably contribute significantly to 
eventual intractable glaucoma. 


REPORT OF A CASE 


A 74-year-old woman was referred to the 
University Hospital for treatment of 
epithelial ingrowth in the left eye after 
uncomplicated cataract extraction per- 
formed with a fornix-based conjunctival 
flap. The postoperative course was un- 
eventful until symptoms of epithelial 
ingrowth began two months following the 
surgery, Examination at the time of 
referral showed a corrected vision of 20/25 
right and 20/400 left. The right eye was 
aphakic but otherwise normal. The left 
cornea was diffusely edematous and a 
faint epithelial membrane was present on 
the upper iris and posterior cornea 
superiorly. The intraocular pressure was 45 
mm Hg. Surgery was undertaken. Cells, 
obtained from curetting the inner corneal 
surface as described by Maumenee* were 
























‘interpreted as epithe ial? 
firmation of the diagnosi: was 
iris- biopsy. 4s reported. by Veado 
which demonstrated = stratified squamous 
epithelial layer- on. the anterior iris 
surface, 

An en bloe resection ‘Wig d of the 
superior one half of the anterior segment. ; 
and anterior vitrectomy by the technique Se 
of Sullivan’ was done. The specimen was 
immediately immersed in ‘Yanoff’s. formal- 
dehyde-glutaraldchyde fixatives A~ ‘cor= 
neal-scleral graft was used to. close the 
defect. Since the surgery, the eye has 
remained normotensive and nonirritated, 
and no recurrence of the epithelium. is 
evident in the anterior segment. Ophthak. 
moscopy, however, shows translucent. 
membranes within the vitreous that are 
believed to be epithelia’, and eventual loss ie 
of the eye seems eartaia. 


GROSS PATHOLOGY. 


A thin translucent membrane = 
loosely adherent. to mosi of the ante- 


Fig 1.—Surgical excision. 
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Fig 2.—Epithelial layer on iris, trabecular 
meshwork (TS) and cornea, including 
Schlemm canal (S). A junctional zone (J), 
a thin pale strip, can be discerned beneath 
the epithelium (Ep) (Azure ll-methylene 
blue, original magnification x 282). 


Fig 3.—Left, Junctional area between 
ingrowing epithelium (Ep) and Descemet 
membrane (DM) along the posterior cor- 
nea. Epithelial cells are flatter and stain 
more darkly toward anterior chamber 
(AC). An irregular zone (J) of fibrillar mate- 
rial is present along the interface between 
Ep and DM (original magnification 
x 4,600). Right, Higher power electron 
micrograph of junctional area (J) present 
between epithelium (Ep) and Descemet 
membrane (DM) along base of cystic area 
where ingrowing epithelium was several 
cell layers thick. Well-developed basal 
lamina (bl) is also present. Fibrils present 
in junctional zone (J) range from 100 to 
400 A in diameter. Hemidesmosomes 
(small arrows) are present along base of 
Ep (original magnification x 26,000). 


Fic 4.—Trabecular meshwork. Pathologic epithelium (Ep) is se 
zone (J) (between small arrows 
ceils are fragmented and disintegrate 
Trabecular sheets (TS) contain wide-space 
lagen) (small open arrows). A capillary is present (cap) (orig 


rior iris surface and extended through 
the pupil and old surgical iridectomy 
superiorly to eover much of the poste- 
rior iris and approached the margin of 
resection posteriorly. 


TISSUE PROCESSING 


Alternating wedge-shaped, radially 
oriented portions of the specimen 
were processed by standard paraffin 
techniques or postfixed in osmium 
tetroxide, dehydrated in graded alco- 
hols, and embedded in an epoxy resin. 
Six- to eight-micron thick paraffin 
sections were examined by light 
microscopy after staining with hema- 
toxylin and eosin or with the PAS 
method. One-micron-thick epoxy resin 
sections were examined by light 
microscopy after staining with Azure 
II-methylene blue. Ultrathin sections 
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were placed on parlodion coated 
copper grids, stained with uranyl 
acetate and lead citrate, and exam- 
ined with an electron microscope 
(AEI-801). 


LIGHT MICROSCOPY 


Corneal subepithelial bullae were 
present. A well-healed corneal wound 
was present at the limbus, and no 
communication between the limbal 
epithelium and anterior chamber epi- 
thelium was found in multiple sections 
studied. A stratified squamous epithe- 
lium covered most of the endothelial 
surface of the resected cornea as a 
thin layer one to two cells thick and 
continued over the angle structures 
(Fig 2) onto the iris stroma and 
through the pupil onto the pigmented 
epithelium of the iris. The epithelial 





parated from trabecular sheets (TS) by a junction 
), apparently in part new tissue organized by ingrowing epithelium. Emdathelial 
d in this area. Intertrabecular space is largely obliterated by cell debris. 
d collagen (large arrow) and electron dense substance (tropocol- 
inal magnification Xx 3,680). 


layer also extended through the surgi- 
cal coloboma superiorly onto the 
surfaces of the ciliary processes. The 
epithelium was several layers thicker 
on uveal tissue where it contained 
occasional goblet cells than on the 
cornea. The ingrow ng epithelium cov- 
ered most surfaces as a sheet but also 
assumed a cyst form on one side of the 
anterior chamber where an iridocor- 
neal adhesion was present. The in- 
growing epithelium was several cells 
in thickness along the corneal wall of 
the cyst, and the cyst cavity contained 
numerous . desquamated epithelial 
cells. 


ELECTRON MICROSCOPY 


The ultrastructural morphological 
findings of the epičhelial cells lining 
the anterior chamber surfaces resem- 
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Fig 5.—Top, Junctional area between ingrowing epithelium (Ep) and trabecular sheets. Epithelial basal lamina is 
directly applied to zone containing bundles of collagen, many oriented horizontally, and wide-banded collagen 
(1200 A) (large arrow), normally present in trabecular sheets. Parts of two endothelial cells (En) are present 
opposite ingrowing epithelium (Ep). Ingrowing epithelium is apparently directly attached to a bare trabecular 
(corneoscleral) sheet (original magnification Xx 10,000). Bottom, Higher power electron micrograph of 
junctional area between ingrowing epithelium (Ep) and trabecular meshwork from different area. Here epithelial 
basal lamina (bl) is associated with perpendicularly oriented (anchoring) fibrils (small arrows) and deeper 
meridonally oriented banded (640 A) collagen. Presumably, ingrowing epithelium has remodeled and attached 
itself to surface of a bare trabecular (uveoscleral) sheet. Several hemidesmosomes are present anchoring the 
epithelium to its basal lamina (original magnification Xx 27,700). 
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Fig 6.—Left, Junction between ingrowing epithelium 
present along interface A pigment-containin 
X 11,200). Right, Adjacen- area along e 
(J) has remained attachec to pathologi 


bled normal conjunctival erithelium 
at the electren microscopic level (Fig 3 
through 6). Cell membram2s were 
infolded with incomplete irterdigita- 
tion and a relatively copious intercel- 
lular space. Numerous toneflaments 
were present in the cytoplasm of the 
ingrowing epichelial cells and intercel- 
lular junctiors (desmosomes) were 
frequent, especially where the epithe- 
lial layer was several cells ia thick- 
ness. Epithelial cells bordering the 
anterior chamber became pregressive- 
ly differentiated into darkly staining 
squamous cells. In some regions, 
epithelial cells appeared to b= cesqua- 
mating into the anterior chamber. 
Along the posterior surface of the 
cornea, the pathologic epithealiam was 
a relatively thin layer either attached 
directly to Deseemet membrane or to 
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pithelial-iris interface where artifactual tear 


a fibrillar zone varying in thickness 
(Fig 3). No normal endothelial cells 
were seen. Along the corneal portion 
of the epithelial cyst where several 
layers of epithelial cells were present, 
a distinct junctional zone of fibrillar 
material was present posterior to 
Descemet membrane (Fig 3, right). A 
similar junctional zone of fibrillar 
material was consistently present be- 
tween the ingrowing epithelium and 
the uveal surfaces (Fig 2, 4 through 6), 
although this zone seemed to blend 
with trabecular sheets in some por- 
tions of the meshwork (Fig 5). Fre- 
quent hemidesmosomes and a well- 
developed basal lamina were consis- 
tently present along the base of the 
epithelium (Fig 3, 5, and 6). Anchoring 
fibrils perpendicular to the basal 
lamina (similar to those described in 


(Ep) and iris stroma (ST). A zone (J) containing various-sized fibrils is 
g iris stromal cell is present in lower part of field (original magnification 
(A) is present. Much of junctional tissue 
c epithelium (Ep) (original magnification x 7,380). 


corneal and conjunetival epithe- 
lium?" and along the dermal-epider- 
mal junction in skin™) were quite 
prominent in some regions (Fig 3, 
right, and 5, bottom). Along the iris 
surface where artifactitious tears 
occurred between the epithelium and 
stroma, most of the junctional zone 
tissue remained adherent to the 
epithelial basal lamina (Fig 6, right) 
The endothelial cells of the inner- 
most trabeculae were usually absen= 
although cellular fragments (probably 
remnants or parts of normal endothe- 
lial cells) could be discerned within or 
bordering the collagenous tissue adja- 
cent to the basal lamina of the patho- 
logic epithelial cells. The endothelial 
cells normally present on the more 
external trabecular sheets were also 
necrotic in focal areas, and degener- 
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intertrabecular space at all levels of 
the trabecular meshwork in some 







present within the meshwork (Fig 4). 
Juxtacanalicular connective tissue 


























































and appeared undamaged in some 
sections (Fig 2). 


COMMENT 


The recurrence of the epithelium in 
~ this case resulted from incomplete 
excision. Preoperative slit-lamp exam- 
ination showed the epithelium to be 
limited to the upper half of the ante- 
rior chamber structures, but posterior 
chamber involvement. was suspected 
since the epithelium involved the 
iridectomy and pupil as well. The 
absence ‘of visible epithelium in the 
< anteriór chamber postoperatively to 
_ date indicates.the excision in this area 
was likely complete, and microscopic 
study of the specimen and the intra- 
yitreal site of recurrence indicates the 
epithelial layer was transected at the 
“posterior surgical margin. During the 
“surgery, the epithelial layer on the 
‘unfixed specimen proved to be only 
¿faintly visible at best, and the limits 
of excision were dictated by the 
-preoperative assessment of the extent 
-of the epithelium. 

= The normalization of pressure dur- 
ing the postoperative period is proba- 
bly the result of both decreased 
“aqueous production from loss of eili- 
ary -body and increased aqueous 
outflow in the remaining trabecular 
-meshwork as a result of decreased 
inflammation. 

Several types of angle closure glau- 
-coma have been studied pathologi- 
- cally- Absolute glaucoma from various 
causes, most often peripheral anterior 
synechiae, is frequently associated 
with fibrous sclerosis of the meshwork 
and-complete obliteration of trabee- 
“ular architecture." Similar changes 
“have been described by light micros- 
copy in eyes with advanced epithelial 
_ ingrowth and glaucoma. Tripathi,” 
in an electron microscopic study of 
angle closure glaucoma, found wide- 
spread degeneration of trabecular 
endothelium and an increase in wide- 
spaced collagen in: the trabecular 
sheets although the intertrabecular 


ated cell debris filled much of the: 
_ regions (Fig 4). Blood vessels were- 


and Schlemm canal were identified — 


"space was preserved. These pantra- 


becular changes observed in varying 
degrees in angie closure glaucoma are 


“in contrast to the lack of. obvious 


pathological findings in chronic open 


angle glaucoma wherein the uveal and 


inner corneal scleral meshwork usual- 
ly appear morphologically normal. 

The endothelial cel degeneration 
and early trabecular disorganization 
seen in our specimen by electron 
micrcscopy could be en intermediate 
stage in a spectrum leading even- 
tually to total sclerosis of the mesh- 
work. the endstage cf epithelial in- 
growth. Endothelial cell necrosis has 
been described in angie closure due to 
various mechanisms and indicates 
that these celis normally derive vital 
nutrition from contact with aqueous. 
The development of blood vessels 
within the meshwork as in our speci- 
men. may indicate a vascular response 
to tissue necrosis incuced by dimin- 
ished or absent aqueous outflow in 
these areas. 

The trabecular pathological find- 
ings in our case of ep'thelial ingrowth 
was most evident in the inner uveal 
meshwork where the surfaces of 
trabecular sheets had been remodeled 
to provide junctiona and supportive 
elements for the pathological epithe- 
lial layer. The disorganization of the 
meshwork tissues was not uniform 
and not attributable to fixation arti- 
fact as there were regions of severe 
damage mixed with relatively well- 
preserved areas. In general, however, 
the disorganization was less severe in 
tissues near Schlemn canal and more 
severe near the anterior chamber. 

The clinically relevant observation 
made in this case is that the ingrow- 
ing epithelium obvicusly induces ma- 
jor modifications of the anatomical 
surfaces over which it grows, in addi- 
tion to causing destruction of the 
trabecular meshwork. 

The junctional zene between the 
ingrowing epithelium and the intraoc- 
ular surfaces morphologically resem- 
bles tha: nermally present between 
various surface epithelia and their 
supporting stroma. It seems unlikely 
to us that intraocular surfaces so 
modified by ingrewing epithelium 
could ever be restored to normal. 
Simple stripping cf the epithelium 
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surgically would seem likely to leave 
pathological epithelium behind to re- 
grow or perhaps lead to even more 
surface damage. Unfortunately, as 
Maumenee’ has shown, glaucoma of- 
ten persists in spite of “successful” 
excision of ingrowing epithelium. 
Nevertheless, we believe early clinical 
recognition with immediate radical 
surgical excision presently remains 
the most rational treatment of epithe- 
lial ingrowth. 


This investigation was supported in part by a 
grant from the Lions Sight Conservation Foun- 
dation of Washington and Northern Idaho, and 
by grant MR 15-5741 from the Veterans Admin- 
istration. 
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~ Intraocular Extension of Squamous 


Cell Carcinoma of the Conjunctiva 


Don H. Nichelson, MD, Jonatien Herschler, MD 


» 


© The present case reper illustrates 
the clinical and pathologic features of 
intraocular invasion by squamous cell 
carcinoma of the conjunctiva Cytologic 
study of aqueous humor asairate is a 
useful technique for confirming the diag- 
nosis of this unusual route of tumor exten- 
sion. 


(Arch Ophthalmol 95:843-845, 1977) 


Bon squamous cell car=inoma of 
the conjunctiva rarely invades 
the globe, clinicians may fail to recog- 
nize early signs that should suggest 
the possibility of intraocular exten- 
sion. The present case documents the 
clinical appearance, temporal evolu- 
tion, and histopathologic correlates of 
such a case and emphasizes -he value 


of aqueous humor cytologic study in , 


establishing the correct diagaosis. 


REPORT OF A CASE 
Clinical Summary 


The patient was a 65 year-old man from 
Trinidad who first noted irritation of the 
left eye in September 1975. Ocular exami- 
nation, March 5, 1976, disclosed a visual 
acuity of 20/20 im each eye. The right eye 
was entirely normal except for an early 
nasal pterygium. The left eye (Fig 1) 
displayed an area of periphera corneal 
thinning and apparent adhesion of adja- 
cent atrophic conjunctiva to sclera at the 
temporal limbus. About 3 mm #rom the 
limbus, this area of adherent carjunctiva 
was bounded by a firm, rubbery, elevated, 
vascular mass. The clinical impression was 
probable carcinoma-in-situ of the 2onjunc- 
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Fig 1.—Conjunctival squamous cell carcinoma prior to initial excision. Pink, elevated 
tumor mass (X) displays punctate vascular channels and is separated frem limbus bya 
flat area of adherent conjunctiva that overlies engorged, tortuous episcleral vessels. 


Peripheral corneal furrow (arrows) is bounded by Pseudopterygia of reactive conjunc- 
tival hyperplasia. 


Fig 2.—Original epibulbar tumor mass. Nuclear pleomorphism, mitoʻic figures (arrow), 
Prominent intercellular bridges, and nests of keratin (X) are typical of squamous cell 
carcinoma (hematoxylin and eosin, original magnification x 700). 
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Fig 3.—Neoplastic cells occupy inferior chamber angle from 3:00 to 7:30 positions. Arrow 
indicates most extensive aggregation of exfoliated cells. 


Fig 4.—Slit-lamp appearance of neoplastic cell clumps in aqueous (arrow). Under higher 
magnification clumps are composed of glistening particles strung together like budding 
yeast within a matrix of more homogeneous flocculent material. 





tiva. The vascularized conjunctival mass, 
adjacent cornea, and underlying sclera 
were resected in continuity by lamellar 
keratectomy and sclerectomy. Histopatho- 
logic examination disclosed a moderately, 
well-differentiated squamous cell carci- 
noma (Fig 2) that did not extend to the 
peripheral margins of the excision, but 
that did in some sections extend to its deep 
margin. Special stains for mucin were 
negative. 

Examinations performed during the 
first two postoperative months were unre- 
markable, but on July 1, 1976, flocculent 
whitish cellular material was noted in the 
anterior chamber of the left eye (Fig 3 and 
4). Visual acuity and intraocular pressure 
were normal. During the subsequent two 
weeks, a localized circumferential elevation 
of the pars plana region appeared to 
increase in size, and a white nodule on its 
internal surface became more prominent. 
No overlying vitreous inflammatory reac- 
tion was present. 

On July 20, 1976, aqueous paracentesis 
yielded cellular material that on Papanico- 
laou staining was compatible with squa- 
mous cell carcinoma (Fig 5). The left globe 
was enucleated, preserving a wide rim of 
clinically normal conjunctiva posterior to 
the site of original conjunctival excision. 


Pathologic Findings 


The eye was sectioned horizontally in a 
somewhat oblique fashion, with the center 
of the plane of section passing through the 
4 o'clock meridian. Under the dissecting 
microscope, one could see a chalk-white, 
friable mass infiltrating iris root, ciliary 
body, and adjacent choroid (Fig 6). 

Microscopic examination revealed areas 
of persistent and recurrent tumor in 
conjunctival epithelium overlying the pre- 
vious lamellar resection site. Although 
scattered cords of tumor cells were identi- 
fied between scleral lamellae, no areas of 
scleral destruction were present. However, 
serial section of the anterior ciliary vessels 
disclosed extensive intravascular extension 
of the tumor, and it seems likely that the 
conjunctival neoplasm entered the globe by 
this route (Fig 7, left). Tumor replaced the 
full thickness of iris root in one area (Fig 7, 
top right) and the cells shed from its 
surface resembled those obtained by para- 
centesis prior to enucleation. The tumor 
mass replacing ciliary body was for the 
most part necrotic, and at one point, ciliary 
body tumor erupted through pigment 
epithelium to form the white pars plana 
nodule which had been observed clinically 
(Fig 7, bottom right). The subretinal space 
overlying choroidal tumor infiltrate con- 
tained necrotic cellular debris and occa- 
sional identifiable tumor cells. 
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Fig 5 —Aqueous humor cytopathological findings. Irregularly clumped chromatin, prom- 
inent nucleoli, occasional binucleate cell (center) and abundant cytoplasm that stains 
pink ž0 orange are cytologic features which permit positive identification of squamous 
cell carcinoma (Papanicolaou stain, original magnification x 700). 


Fig 6 —Gross appearance of enucleation specimen. White tumor mass occupies ciliary 
body. iris root, and peripheral choroid. Nodule (arrows) has broken through pars plana 
pigment epithelium. Peripheral retina is detached by friable, necrotic tumor tissue (X). 
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Fig 7.—Microscopic appearance of intraocular squamous cell carcinoma. Left, Intraocular extension of tumor via emissary vessels. Top 


of photomicrograph is oriented toward external surface of globe, and necrotic tumor mass (X) at bottom is in ciliary body. Emissary 
vessel (arrows) is packed with squamous cell carcinoma, while surrounding lamellae of limbal tissue are intact and free of tumor 
(hematoxylin and eosin, original magnification x 175). Top right, Tumor infiltrates full thickness of iris root, exfoliating clumps of 
discohesive neoplastic cells into both anterior and posterior chambers (hematoxylin and eosin, original magnification x70). Bottom 
right, Histopathologic counterpart of white nodule on pars plana (Fig 6) that was clinically evident prior to enucleation. Bulk of ciliary 
body stroma is replaced by necrotic tumor (X), which breaks through pigment epithelium (arrow) and spreads in plane between pigment 
epithelium and detached nonpigmented epithelium (hematoxylin and eosin, original magnification x 70). 


COMMENT 


Most squamous cell carcinomas of 
the conjunctiva have a relatively 
benign clinical course,’* although a 
histologically similar tumor with a 
more aggressive pattern of local inva- 
sion has recently been described.‘ 
Lymph node metastases occur in less 
than 10% of patients with invasive 
conjunctival squamous cell carcino- 
ma, and deaths from this tumor are 
even rarer (one of 87 cases,” one of 27 
cases’). Intraocular invasion, which 
occurs with about the same frequency 
as regional lymph node metastasis,’ 
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can clinically simulate intraocular 
inflammation. However, the biomi- 
croscopic appearance of pearly tumor 
cell aggregates enmeshed in a whitish 
flocculent matrix (Fig 4) may be 
distinctive enough to permit clinical 
differentiation from inflammatory 
cells in the aqueous, while aqueous 
humor cytopathologic study provides 
an easy method for definitive diagno- 
sis. 

This investigation was supported in part by the 
Florida Lions Eye Bank, Inc. 

Ramon L. Font, MD, Armed Forces Institute 


of Pathology, Washington, DC, confirmed our 
histopathologic diagnosis. 
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PROFESSIONAL 
REPRESENTATIVE 
OF THE MONTH: 


Paul Gawthrop 


CLEARWATER, 
FLORIDA 


“| really enjoy both the challenge of 
serving physicians and the fellowship 
that comes from it,” says Paul (Pete) 
Gawthrop. His long and successful 
career as a pharmaceutical representa- 
tive was the logical consequence of a 
Pre-med course at West Virginia Uni- 
versity, and of having friends who had 
found similar work rewarding. 

After four years as a B-47 Flying 
Crew Chief for the Strategic Air Com- 
mand, Pete took a job in Buffalo as rep- 
resentative for a pharmaceutical firm. 
Shortly after a transfer to Atlanta, Pete 
joined Smith Miller and Patch for whom 
he has worked now about 16 years. 

Some 14 years ago, Pete moved to 
Florida, where he now covers Gulf 
Coast and Central Florida physicians. 
Although his territory includes Tampa 
and Orlando, the practices he calls on 
are mostly smaller communities, typi- 
cally with no more than eight to ten 
ophthalmologists. 

An avid outdoorsman, in his free 
time Pete dives for lobsters in the Keys, 
and often fishes the Gulf or inland lakes 
with physicians who have become his 
friends. 

Pete’s wife Lucille and his children 
Sheri, 16, and David, 15, share his 
pride in being selected SMP’s sales- 
man of the Month. 
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Smith Miller & Patch 


Div. Cooper Laboratories (P.R.), Inc. 
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&£Calling on 


ophihalmologists 
is areal pleasure. 3? 


“They are super people. It's a special- 
ty full of happy, successful physicians 
whose patients are grateful for the 
help they cet,’ Gawthrop says. ‘‘I think 
the sense of satisfaction they feel is 
reflected in their personalities. 


“My own satisfaction 
comes from knowing 
that I represent a line 
of top quality products.” 


“I've had aphthalmologis?s call me at 
home to tell me that because | intro- 
duced them to an SMP drug, they were 
able to save an eye. You can imagine 
how goodii feels to hear that. 

“| think our liquid solution for- 
mulations can make an important dif- 
ference. Suspensions can be a real 
problem 3ecause not every patient 
shakes the suspension according to 
directions SMP’s true solutions elimi- 
nate that eempliance problem and in- 
crease th= chances of a satisfactory 
therapeutic outcome.” 

Gavethrop’s sixteen years calling 
on the pecfession have built many 
close relationships with ohysicians. 
‘I've been calling on them so long that 
| don’t see them as customers, but as 
friends,” he explains. It’s a kind of in- 
timate relationship that puts Gawthrop 
in a unique position to evaluate some 
of the probtems ophthalmologists face 
in their daity practice. 


“I was one of the first to suggest the 
needs for a procram like the SMP 
‘Systems’ Program. I'd seen too many 
young ophthalmologists sign seven- 
year leases in bad locations, or get 
entangled in a non-compatible group 
practice. Several cf us SMP represen- 
tatives were able to communicate the 
need to SMP management and they 
developed what's turned out to be a 
terrific program.” 

According tc Gawthrop, the phy- 
sicians he calls on think so, too. ‘‘The 
response has been absolutely amaz- 
ing. The young fellows are over- 
whelmed with the materials. You know, 
they spend the first third of their lives 
in school and no cne spends two min- 
utes telling them row to get along in 


“SMP’s service 
programs offer 
something important 
and informative 
for nearly everyone 
involved in 


ophthalmology.” 
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the business werld. l'm glad we've 
been able to ^elp. 

For residents, the Ophstart Pro- 
gram serves similar needs. “‘Ophstart 
goes inte scmewhat more detail,” 
Gawthrop notes, “and it talks about 
simple but important things like how 
to get on a “ospital staff. | introduce 
even first-year residents to Ophstart 
because they need to think about what 
kind of practice they want.” 

SMP's Memorial Film Library is 
also popular with the physicians Gaw- 
throp calls an. ‘'m getting swamped 
with calls for our new lens implant 
film,” he says. “Some of the requests 
are from doctors who want to see them 
in their private offices. Primarily, 
though, we book showings for groups 
of physicians or residents and for OR 
nurses who assist ophthalmologists.” 

For deiailed information about 
the SMP Systems For Managing Your 
Practice Program, diagnostic aids, or 
the SMP Memorial Film Library, see 
your Smith Miller & Patch representa- 
tive, or write on your letterhead to Pro- 
fessional Services Department, Smith 
Miller & Patch Division of Cooper Lab- 
oratories (P.R.), Inc., San German, 
Puerto Rico 007£3. 
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“Simple” and common symptoms such 
as itching, tearing, injection and 
mucous discharge may, in fact, result 
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cells caused by allergic challenge of grass i z 4( 
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fects of the artihistamine, Antazoline, 
and the decongestant, Naphazoline. 


*Indications: 
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combinatian of drugs by the 
National Academy of Sciences — 
National Re=arch Council and/or 
other inform:tion, FDA has classi- 
fied the irc cations as follows: 
“Possibly” fective: 

For relief cf ocular irritation and/ 
or congestion or for the treatment 
of allergic œ> inflammatory ocular 
conditions. 

Final classfication of the less- 
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further invesigation. 





Contraindications: Hypersensitivity to 
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preparation. 
Warning: Do not use in presence of 
narrow angle glaucoma. 
Precautions: This prepasation should 
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ence of hypertension, cerdiac irregu- 
larities or hyperglycemia diabetes). 
Adverse Reactions: The following ad- 
verse reactions may occur: Pupillary 
dilation, increase in intraocular pres- 
sure, systemic effects due to absorption 
(i.e., hypertension, cardiac irregulari- 
ties, hyperglycemia). 
Dosage: One or two drops instilled in 
each eye every 3 or 4 hours or less fre- 
quently, as required to relieve symp- 
toms. 
How supplied: 15 ml. dropper-tip plas- 
tic squeeze bottle. 
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CONTACT and INTRAOCULAR 
LENS CONFERENCE 
The Department of Ophthalmology of the St. Vincent's Hospital and Medical Center of New York will 
hold its annual clinical meeting on Wednesday, Thursday, Friday and Saturday, November 2, 3, 4 and 
5, 1977. The glaucoma meeting will present some of the world's great authorities on glaucoma 
~ diagnosis and management. Symposia ard courses will be conducted affording a unique opportunity to 


_ listen to and exchange ideas with renowned experts in this difficult area. Special attention will be given 
to glaucoma diagnosis, conservative and surgical management. 


: Glaucoma, contact lens, and intraocular lens courses will be presented. Special courses 
_ for ophthalmic assistants will be offered. 


Robert A. D’Amico, M.D. G. Peter Halberg, M.D. 
Director, Department of Ophthalmoleqy Meeting Chairman 


Jules Francois, M.D. 
Honorary Meeting Chairman 


Slaucoma Faculty 
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Frederick C. Blodi, M.D. Raymond Harrison, M.D. Steven M. Podos, M.D. 
James E. Burris, M.D. Pau. Henkind, M.D. Kenneth T. Richardson, M.D. 
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Terry J. Ernest, M.D. : David L. Krohn, M.D. Wiliam Townsend, M.D. 
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Max Forbes, M.D. Maurice Langham, Ph.D. Frank J. Weinstock, M.D. 
dules Franceis, M.D. Pei-a Lee M.D. David M. Worthen, M.D. 
Hugo Hager, M.D. irving H. Leopold, M.D. 


CONTACT AND INTRAOCULAR LENS FACULTY TO BE ANNOUNCED 


Registration Fee (Including transactions of glaucoma update, luncheons and social function): $210.00. 


For Residents in Ophthalmology: $125.90 (Must be identified by chairman of the department). 


For further information and registration write to: 


Department of Gpnhthalmology 

Mrs. Marie Marano, Secretary 

St. Vincent's Hospital and Medical Center of New York 
153 West 11th Street — 

New York, New York 10011 


Number of registrants limited to 210. 
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-cie The concentration of -epinephrine 
-< hydrochloride necessary to inhibit lym- 
|.) phocyte transfarmation by 59% (I, value) 
Was determine in vitro for tine patients 
mith”. primam open-angle glaucoma 
| (POAG) andin seven cantrois. The 
lymphocytes <f the patiente with POAG 
were significartly (P < .05) more respon- 
Sive. This resolt is consistent with the 
hypothesis that patients witt POAG have 
an increased responsiveness to agents 
hat elevate int-aceliular cyclic adenosine 
“monophosphate levels. 
.. {Arch Opfraimoi 95:855-856, 1977) 














e have reported previously that 

the lymphocytes of patients 

with primary open-angle glaucoma 
(POAG) kave increased responsive- 
ress to predtiisolone phosphate,” and 
to theophyHime* Both prednisolone 
and theopliyilne augment eyelic aden- 
-sine moaqgphosphate (CAMP) ac- 
cumulation m human lymphocytes 
under appropriate conditiens.*’ Pred- 
_- Ydsolone hasa permissive effect upon 
-- feadrenergie stimulation of adenyl 
~leyelase, the «AMP synthesizing en- 
ayme.' Theosbylline inhibits the cyclic 
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to Epinephrine in 


nucleotide phosphodiesterases,’ the c- 
AMP degrading enzymes. We also 
have reported the absence in patients 
with POAG of greater cellular respon- 
siveness to ouabain, a compound 
which has no known direct action on 
either adeny! cyclase or the phospho- 
diesterases.° 

One may offer the hypothesis that 
underlying their greater cellular re- 








Increased Cellular Responsiveness — 


ry Open-Angle Glaucoma 
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sponsiveness to prednisolone andthe- 
ophylline, patients with POAG have a 
greater cellular responsiveness: te. ¢-- 
AMP itself. This hypothesis. would. 

lead one to the prediction that. 
lymphocytes ef patients with: POAG | 
would have increesed responsiveness _ 
to f-adrenergic agents. We now. 


report the results. of invitro testing a 


with epinephrine Lydrochloride. 


Distribution of vaiues for inhibi- 
tion of lymphocyte transforma- 
tion by 56% by tepinephrine in 
control and patients with primary: 
open-angle glaucoma {POAG)... 





Epineahrine—Paimberg etal 









































































MATERIAL AND METHODS 


Peripheral blood lymphocytes were ob- 
-tained from nine patients with POAG (age, 
< -60 + 18 years), and seven volunteers whose 
intraocular pressure remained below 20 
mm Hg after topical testing with 0.1% 
dexamethasone four times daily for six 
weeks.’ The volunteers (age, 41 + 10 years) 
served as controls. All of the patients with 
POAG were receiving topical epinephrine 
compounds, eight were receiving miotics, 
“cand five required carbonic anhydrase in- 
hibitors. Blood was drawn and the cells 
were prepared in TC-199 tissue culture 
medium, as previously reported.’ The assay 
„was modified for a microtiter plate meth- 
od;° Each round-bottomed well of the 
microtiter. plate contained 10 pl of 
< phytohemagglutinin (PHA)-P (Burroughs- 
Wellcome) (1 mg/ml); 10 pl of 100 mM 
“tritiated thymidine (2 Ci/mmole); 10 gl of 
unoxidized l-epinephrine hydrochloride 
(L78-, 3.16-, 5.63, or 10.0 x 10-°M)} (24 mM 
HEPES buffer, pH 7.40; 140 mM sodium 
chloride; 4.0 mM. potassium chloride); and 
200 gl of cell preparation (40,000 lympho- 
_- cytes) in TC-199, 24 mM HEPES, pH 7.40. 
Duplicate unstimulated blanks, sextupli- 
cate PHA-P-stimulated controls, and qua- 
druplicate stimulated cultures at each 
epinephrine concentration were run. As- 
says. were begun by addition of vortex- 
© mixed cell preparation to the wells using a 
dispensing syringe pipette. The microtiter 
plates with loosely fitting lids were incu- 
bated in humidified air at 37 C for three 
days, and the cells were harvested on a 
< multiple-automated sample harvester 
(MASH 1D), using HEPES sodium chloride- 
potassium chloride solution for rinses. The 
cells, which were placed on glass fiber 
filters (Reeve Angel), were transferred 
with jeweler’s forceps to counting vials, 
were allowed to dry, and were treated with 
<01 ml of tissue solubilizer (NCS tissue 
-= golubilizer) for two hours at 56 C. Then 10 
<< ml of scintillation counting fluid (Omni- 
< fluor toluene} (New England Nuclear) was 


“4. Bigger JF. Palmberg PF, Becker B: 
“Increased cellular sensitivity to glucocorticoids in 
“primary open-angle glaucoma. Invest Ophthalmol 
-41:832-837, 1972. 
2, Bigger JF, Palmberg PF, Zink HA: In vitro 
-  eorticosteroid response: Correlation with primary 
open-angle glaucoma and ocular corticosteroid 
sensitivity. Am J Ophthalmol 79:92-97, 1975. 

3 Zink HA, Palmberg PF, Bigger JF: 
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-with open-angle glaucoma. Invest. Ophthalmol 
= 12603-607, 1973. : 

4, Parker CW, Huber MG, Baumann ML: 
Alterations in cyclic AMP metabolism in human 


856 Arch Ophthaimol—Vol 95, May 1977 


“added to each vial, the contents vortex 


were mixed, and the vials were counted for 
tritium.on a seintillation spectrometer. The 
responsiveness of each patient’s lympho- 
cytes te epinephrine was expressed as the 
concentration. (found by regression anal- 
ysis of the dose-response date) required to 
inhibit transformation by 50% (I. value). 


RESULTS 


The mean L, values for epinephrine inhi- 
bition of lymphocyte. transformation for 
the POAG patients and controls are plotted 
in the Figure. Nine patients with POAG 
showed I.. values of 2.36 + 1.32 x 10-°M; 
seven cortrels showed I, values of 
3.76 + 0.96 x 10-°M. The lymphocytes of 
patients with POAG were significantly 
more responsive to epinephrine by both the 
Student ż test (P< .05) and Yates 
corrected y? analysis (1/9 patients with 
POAG vs 5/7 controls with I,, > 3.5 X 
10M} {P = 95). 

The ages ef the patients with POAG 
(160 + 18 years) were significantly greater 
than those of the controls (41 + 10 years) 
(P < .65), but L values did not correlate 
significantly with age within the POAG 
group (r= 9.133), the control group 
ír = 0.027], er even the total group of 
patients (r = 0.362). There was no signifi- 
cant diference in mean I,, values between 
those patients with POAG receiving car- 
bonic anhydrase inhibitors and those not 
receiving them. 


COMMENT 


The finding of increased cellular 
responsiveness to epinephrine in pa- 
tients with POAG correlates with 
other evidence of an increased respon- 
siveness to epinephrine in such pa- 
tients. Becker et alt have found a 
significantly higher incidence of ex- 
trasystoles in tonograms of patients 
with POAG using topical epinephrine 
than in an age, sex, and race-matched 
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group of patients with secondary 
glaucoma who were also receiving 
topical epinephrine. The extrasystoles 
were presumed due to systemic 
absorption of epinephrine and resul- 
tant cardiac response. Further, ocular 
responsiveness to epinephrine 
appears to differentiate preglaucoma 
patients. from other patients with 
ocular hypertension. Becker and 
Shin’ in a five to ten-year followup of 
80 patients with ocular hypertension 
found that among those patients who 
were responsive to topical epinephrine 
(intraocular pressure decrease > 5 
mm Hg), 17 of 34 (50%) developed 
glaucomatous visual field loss, where- 
as only 3 of 46 (6.5%) of poor respon- 
ders to topical epinephrine lost field. 

The findings of increased respon- 
siveness to epinephrine in vitro and in 
vivo patients with POAG are consis- 
tent with the hypothesis that such 
patients have increased cellular re- 
sponse to c-AMP. Further studies 
with other f-adrenergic agents, and 
studies of c-AMP dependent intracel- 
lular processes are needed to further 
test the hypothesis. 


This study was supported in part by grants EY 
00004, EY 01167, and EY 00336 from the National 
Eye Institute, Bethesda, Md. 
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è Twenty-one- myectomies near the 
- insertion, 22 ditinsertions, and two reces- 
= sións were pedermed. Atter hacling was 
=- complete, each animal was sacrificed. 
<t Anatomical eissection showed the fol- 
lowing: (1) inevery disinsertion and myec- 
tomy case; the inferior oblique muscle 
spontaneously attached itseif to the 
sclera; (2) the site cf reattachment follow- 
ing these twa procedures varied widely, 
ging from the original insertion site to 
other areas adjacent to the lateral rectus 
or inferior rectus insertions; (3) disinser- 
_ os: tion and myectemy shortened the inferior 
oblique musdle o two thirds its normal 
length, while secession shoriened the 
muscle to one third its normal iength. 
(Arch Ophteaimol 95:857-860. 1977) 
















‘here is a eentinuing coftroversy 
among opnthalmologists. as to 
owhich of the three currently popular 
methods of surgically weakening the 
nferior oblique muscle at or near its 
insertion is mes effective and why. 
-~ fa 1970, we surveyed 158 American 
j members of tae Internationa. Stra- 
bismus Associetion for their prefer- 
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ence in this regard (see Table 1); half 
of them replied. Recession, myectomy, 
and disinsertion were equally popu- 
lar. 

The purpose of this study is to assist 
in the resolution of this controversy, 
both by examining its history and by 
experiment. 


HISTORICAL REVIEW 


Surgical weakening of the inferior 
oblique. muscle was first performed 
about 200 years ago.' Not until the 
turn of this century, however, was it 
regularly performed for ocular motili- 
ty problems. 

For the first 40 years of this 
century, ophthalmologists weakened 
the inferior oblique muscle only at its 
origin, by myotomy?* or by myecto- 
my.** In Europe, these procedures, 
performed at the origin of the muscle, 
have remained popular.** 

After White’ described, in 1942, the 
technique of inferior oblique recession 
at the muscle’s seleral insertion, this 
operation became the procedure of 
choice in this country for the next 20 
years.*" 

Myectomy near the insertion ap- 
peared around 1950'** and became 
increasingly popular after being sim- 
plified by Schlossman in 1955" and 
MeNeer et al in 1965." 

Disinsertion, as defined by Dun- 
lap,’ was mentioned as early as 1929,' 
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but did not become popular untiladvo-- 
cated by Dyer a in 192" and others 
subsequently.” i; 

Advocates. of myectomy near ‘the : 
insertion promote it fer its simplicity. 


and effectiveness. == Excision of a 


segment of muscle. “affords less” 


opportunity for cut ends to reunite, cr 
to become adherent te the sclera i ma 


arigi 


new functional insertion. 

Advocates of disizsertion lay sim- 
lar claim to simplicity and effective- 
ness. Since the musde isnot 
sutured to the globe as in recession, 
there is no hazard of scleral perfora- 
tion.” The muscle “reattaches to the 
sclera in such a manwer that it results 
in no permanent paresis, .. .”'* 

With regard to reeession, Parks’. 
comparative study iz 1972" suggests 
that recession is more effective than 
either disinsertion er myectomy. 
Moreover, reeession is less likely to 
produce undesirable effects such as 
the “adherence syndrome” or return 
of inferior oblique overaction. Parks 
states’ further: “On reaperation,. the 
obvious. cause for retuam of inferior 
oblique overaction in. tae majority of 
patients having the disinsertion or 
myectomy procedure was the migra- 
tion or reattachment cf the inferior 
oblique muscle back te or near. the 

original site.” 

As advocates of myectomy near ahe 


insertion, we therefore indertook to: Boo 












Procedure at or near origin 
Complete myotomy 
Myectomy 

Procedure at or near insertion 
Partial myotomy (marginal, multiple) 
Disinsertion (‘‘tenotomy’’) 

Myectomy (ranging from 3 to 15 mm) 
Recession (graded or arbitrarily fixed) 
No single procedure of choice 


determine if the free end of the 
inferior oblique muscle reattaches to 
the sclera, and if so where, following 
disinsertion and myectomy, by per- 
forming a series of these procedures 
on monkeys. 


MATERIALS AND METHODS 


Rhesus monkeys (Macaca mulatta) were 
used because of the anatomical similarity 
of their orbits and extraocular muscles to 
those of humans.” The animals available to 
us were subjects of experimental spinal 
neurosurgery. 

General anesthesia for the surgical 
procedure was attained with intravenously 
administered pentobarbital sodium, 25 to 
-85 mg/kg. Bilateral inferior oblique sur- 
gery was carried out under sterile condi- 
tions on 25 animals as follows: 

1. In one eye (alternatively the right or 
left on successive animals), the inferior 
oblique muscle was disinserted using 
Dyer's technique (24 eyes). 

2. In the contralateral eye, a 4-mm 
myectomy. of the inferior oblique muscle 
was performed near its insertion, using the 
technique of McNeer et al," (except via an 
inferior fornix incision) (24 eyes). 

3. On both eyes of one animal, for 
purposes of comparison, the inferior 
oblique muscle was recessed using Parks’ 
technique (2 eyes). 

At each operation, the inferior oblique 
muscle was identified and isolated under 
direct visualization. Fascial attachments 
between. the lateral rectus and inferior 
oblique muscles were carefully cut. Prior to 
conjunctival closure the original insertion 
was swept with a muscle hook, as recom- 
mended. by Dunlap’ to insure that all 
inferior oblique fibers had been severed: 

After surgery, each animal received 
500,000 units of procaine penicillin G intra- 
muscularly for three days. Chloramphen- 
ieol. ophthalmic ‘ointment was instilled 
daily in each eye that was operated on until 
conjunctival reaction cleared. (During this 
period, several monkeys were definitely 
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Table 1.—Survey for Preferred Inferior Oblique Weakening Procedure, 1970 : 
















Ne. of 











Respondents % of 
Preferring Respondents 
$ 1 
2 3 








esotrepic for about ten days. No animal 
remaimed sc, however.) 

Between 5 and 20 weeks after surgery, 
the animals were sacrificed by an overdose 
of the anesthetic agent. An additional six 
animals that had not been operated on 
were sacrificed to provide normal controls. 
After fixation in formaldehyde, eaeh orbit 
and its contents were removed en bloc. The 
bony structure of the orbit was then 
removed frons each specimen, leaving the 
orbital contents intact. These specimens 
were then carefully dissected from without 
so as not te disturb true anatomical rela- 
tionships of tae extraocular muscles. The 
extraocular muscles were not detached 
from the globe. 

After each muscle had been identified 
and isolated, the site of insertion (or rein- 
sertion following surgery) of the inferior 
oblique muscle was determined geometri- 
cally by triangulation utilizing the five 
measurements shown in Fig 2 (see Fig 1 
for srientatim). The inferior end of the 
lateral rectus muscle insertion and the 
lateral end of the inferior rectus insertion 
were the base points for triangulation. 

Fer interpretation the data were then 
translated to seale diagrams (Fig 3 through 
6). 

Due to inadequate fixation, three myec- 
tomy and twe disinsertion specimens were 
lost. Data were collected on 21 myectomy 
specimens. 2 disinsertion specimens, 2 
recession specimens, and 12 normal spec- 
imens. 


RESULTS 


Although each procedure was per- 
formed on an approximately equal 
number of right and left eyes, the 
data obtained are represented dia- 
grammatically as if all studies were 
performed on a right eye. 

The insertions of 12 unoperated 
(control) inferior oblique muscles are 
represented in Fig 3. The same data 
are converted to a stippled area in Fig 





4 through 6 to facilitate comparison 
with the experimental data. 

The two recession operations are 
represented in Fig 4, the 22 disinser- 
tions in Fig 5, the 21 myectomies in 
Fig 6. 

In each operated case the inferior 
oblique muscle was firmly reattached 
to the scleral surface of the globe and 
was not inserted on either of the 
adjacent rectus muscles. In no case 
was the inferior oblique muscle found 
to be unattached to the globe or lying 
in or inserted into Tenon capsule. In 
many of the myectomy cases a small 
atrophic distal segment of inferior 
oblique muscle could be identified. 
These were not contiguous with the 
reinserted muscle. In other myectomy 
cases, no such segment could be iden- 
tified. 

The site of muscle reinsertion in 
both the disinsertion and myectomy 
series varied widely, although it was 
usually reinserted along the line of 
action of the normal muscle. In the 
disinsertion series, the site of reinser- 
tion was also frequently anterior to 
that line. In the two recession oper- 
ations, the muscle was found inserted 
where it had been sutured to the globe 
at surgery. 

The average length of the inferior 
oblique muscle for each series is 
shown in Table 2. The muscle was 
most shortened by recession, to 
approximately one third the normal 
length. Following both disinsertion 
and myectomy, the average muscle 
was two thirds the normal length. The 
large standard deviation in the last 
two series is the result of the vari- 
ability of the point of reinsertion, as 
previously noted. 


COMMENT 


In three cases in the disinsertion 
series (Fig 5) the reinsertion site lies 
within the strippled area representing 
the original insertion. In the myee- 
tomy series (Fig 6), the same is true in 
at least six cases. This could result 
from inadequately performed sur- 
gery. In each case, however, the 
inferior oblique muscle was identified 
and isolated under direct visualiza- 
tion. In each case, before closing the 
wound, a muscle hook was passed over 
the insertion site to assure that all 
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Fig 1.~—Diagrammatic . representation. of 
the inferior termeral quadrant of a normal 
fight eye showing lateral rectus muscle 
(LR): inferior: sotus muscle- {IR); optic 
nerve (ON); ard inferior obficue muscle 
(1O). This is the basic diagram for scale 
representation of results shewn in Fig 2 
through e. : 













Fig 2.—The site ef insertion (or reinsertion 
-< following surgery of the inferior oblique 
muscle was determined geometrically by 

-“trlangulation utilizing the five measure- 
ments shown. he inferior end of the 
lateral rectus. muscle inserticn-and the 
lateral.end of tae inferior rectas insertion 
were the base pants for triangulation. The 
letters: represent the following distances 
between insersens of muscles: a, LR 
inferior corner tc: |A lateral comer: b,, LR 
inferior corner te 10O posterior corner: b, 
-LRinferior corne: to IO anterior corner: c,, 
© IR-ateral corner «© 10 posterior corner: c, 
| [R2ateral corner zo 1O anterior corner. 








f Table 2.—Average Total Length of Inferior Oblique Muscle* 


Fig 3.—The insertion of 12 normal, unoper- 
ated (control) inferior oblique muscies 
(Rhesus monkeys). Note the relative con- 
Sistency of the location of the insertion 
and its width. 





Fig 4.—The stippled area represents the 
area of the normal unoperated inferior 
oblique insertion. The two lines represent 
the line of reinsertion of the inferior 
oblique muscle after recession by Parks’ 
technique in two eyes. 





Normal 































Fig 5.—The stippled arsa represents the 
area of the normal upoperated inferior. 
oblique insertion. Tre 22 superimposed. 
lines represent the line ci reingertion ofthe: 
inferior oblique musele to the globe ater 
disinsertion in 22 experimental animals. in 
all cases the inferior objique muscle had. 
reinserted itself to the scleral surface of 
the globe. Note the wide variation in the 
site of reinsertion and the frequent ante 
rior displacement of ‘he new insertion. 


Fig.6.—The stippled ares represents the — 
area of the insertion of the normal, 
unoperated inferior oblige muscle: The 
21 superimposed lines represent the line 
of reinsertion of the mferior -oblique 
muscle to the globe efter a 4-mm: myec- 
tomy of the muscle near but not at, its 
insertion in 21 experimental animals. in-all 
cases the inferior oblique muscle had rein- 
serted itself te the scleral surface of the 
globe. Note the wide vériaiion in the site of . 
reinsertion. (See “Comment” section rè- 
garding. muscles that appear to reinsert 
within the area of the #ormal insertion.) 


Standard 
Deviation (mm). 








Recession 





Disinsestion 
Myectorny 


“Rhesus monkeys, measured along anterior margir of muscle from origin to insertion, postmor- 


tem. z 
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inferior oblique muscle fibers had 
been severed. 
Such unexpected results have been 
reported in humans. In 1965, Goldberg 
and Milauskas*! documented histo- 
pathologically the reunion of an infe- 


rior oblique muscle following a 5-mm ~ 


myectomy. As noted previously, in 
1972, Parks reported’ that he had 
performed exploratory surgery on a 
number of patients who had previous- 
‘ly undergone unsuccessful “free” 
weakening procedures. In the majori- 
ty of these patients, he found that the 
inferior oblique muscle had migrated 
back to, or had become reattached to, 
the original insertion site. We suspect 
that the same may have occurred in 
our experimental animals, in spite of 
proper surgical technique. The exci- 
sion of a larger section of muscle when 
performing a myectomy might reduce 
the possibility of reunion or reattach- 
ment to the original insertion. 
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CONCLUSIONS 


In these experiments, after free 
weakening procedures at the inser- 
tion, suck as cisinsertion and myec- 
tomy, the distal end of the cut muscle 
regularly reestablished a new and 
solid sclera. insertion. Myectomy did 
not prokib-t this as has been pro- 
posed." 

The sie of chis new insertion was 
not very consistent in these experi- 


ments, bat instead varied widely, not 


only along the normal course of the 
inferior oblique muscle, but at times 
considerab y anterior to it. In a 
substantia! number of experiments, 
the free end of the muscle appeared to 
have beeome reattached to the orig- 
inal insertion or migrated back 
toward thet site. 

Furthermore, compared to two re- 
cession experiments, the myectomy 
and disinsertion experiments gave 
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only half the shortening effect of 
recession. 

From these experiments, it would 
appear that myectomy and disinser- 
tion leave much to be desired from a 
technical standpoint and that reces- 
sion is probably a better operation in 
this regard. One may question wheth- 
er the results of animal experiments 
such as performed here are applicable 
to humans. We have no answer to this 
question. As a result of these experi- 
ments, however, we abandoned myec- 
tomy, our former procedure of choice, 
and have chosen recession instead. 
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© Anatomica details in the ocular 
fundus can Ee seen with increased 
contrast wher appropriate monochromat- 
ic illumination is used. This technique 
permits more =ccurate visualization and 
documentaticnahan can be achieved with 
white light. This article reports the optimal 
spectral ranges for visualization of the 
different fundus structures. It describes 
and illustretes the appearance of indi- 
vidual structures and areas of the fundus 
under differe® spectral illuminations. 
There is a ceailed discussion of the 
optical proper-i-s of the fundus layers that 
provides a background for interpreting the 
data and a ba-eline for examination of 
Pathologic coneitions. 

(Arch Ophthz'mol 95:861-868. 1977) 


ess farns of colored illumina- 
tion hawe been used in che past. 
Vogt’s stud with red-free light’ 
first demonstrated the clinical useful- 
ness of spec:ral illuminatien. Subse- 
quent studies =valuated the merits of 
other colorec ights for ophthalmos- 
copy and funaus photography," in- 
cluding the @mprehensive investiga- 
tions of Kuga erg’ and Behrendt and 
Wilson* witk marrow spectral band 
illamination. Bespite the abundance 
of literature on the subject," 
teehniques for monochromatic oph- 
thalmoscopy ard fundus phetography 
have not beea fully exploited in clin- 
ical practice. 

Monochronmcic ophthalmoscopy 
and fundus photography are per- 
formed with =e use of narrow-band 
spectral illumiration at various wave- 
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Fig 1.—A, Monochromatic light source for ophthalmoscopy shown connected by fiber 
optics bundle to direct ophthalmoscope. B, Fundus camera with special interference 
holder. 


Fig 2.—Spectral bands of illuminations used for direct ophthalmoscopy and fundus 
photography. Length af shaded rectangles represents halfwidth of interference filters. 
That spectral interval contains more than 75% of total power or enercy transmitted by 


filter. 
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lengths. Compared to examination 
under white light, this technique 
improves the visualization and docu- 
mentation of fundus details by en- 
hancing their contrast and by elimi- 
nating chromatic aberrations. Fur- 
thermore, it allows improved depth 
localization and differentiation of 
structures by comparing their ap- 
pearance under different spectral 
bands of illumination.” 

This study presents a systematic 
analysis of the normal fundus under 
monochromatic illumination. The 
spectral ranges for optimal visibility 
of the principal features of the fundus 
are determined and photographs tak- 
en under various spectral illumina- 
tions are presented. The findings are 
interpreted and discussed in relation 
to the optical properties of the fundus 
layers and structures. 


INSTRUMENTATION 
Ophthalmoscopy 


The lamp housing of a direct ophthal- 
moscope was replaced by an adaptor for 
fiber optics illumination. The light fiber is 
connected to a specially designed mono- 
chromatic light source (Fig 1, A), com- 
prised of a 150-W xenon-are lamp, optics, 
and a 12-position filter wheel activated by 
a footswitch. The filter wheel is equipped 
with 11 narrow-band interference filters, 
the characteristics of which are presented 
in Fig 2. The 12th position’ is used for 
observation under white light; a correcting 
filter modifies the spectral distribution of 
the xenon lamp into that of the routinely 
used tungsten lamp (2,000 K). The inten- 
sity of illumination is preadjusted by 
neutral filters so that the average lumi- 
nance of the fundus is approximately the 
same under white and all monochromatic 
lights. The radiant power of light emerg- 
ing from the ophthalmoscope is higher at 
the short and long wavelengths where the 
observer’s eye is less sensitive, and espe- 
cially at the short wavelengths where the 
fundus is least reflective. The brightness of 
the fundus under different illuminations is 
thus comparable, enabling one to study the 
changes in contrast of structures with 
reasonable accuracy. 


Fig 3.—Monochromatic fundus photo- 
graphs of 37-year-old white woman with 
dark pigmentation (A); posterior pole. Albi- 
notic 23-year-old white man (B); area 
nasal to disc. Wavelengths of illumination 
are 470 (blue), 510 (blue-green), 570 
(green-yellow), 600 (orange), and 645 
(red) nm. 
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Pry 


Ferdaus Photography 


A fundus eanera (Fig 1, B) is used in 
conjunction. wäh black and white film. 
Nine interference filters (Fig 2)-are located 
œ a filter-holler assembly outside the 
cover of the cemera (Fig 1, By they are 
introduced manually through the existing 
filter slide aperture, A power supply was 
modified by:incveasing the storage capaci- 
tance of thediszharge circuit; input energy 
to the flash: tale can be adjusted in nine 
steps betweea 80 and 350 joules. Flash 
energies were zdjusted to provide similar 
average densities of the negatives for all 
wavelengths əf illumination. Light ener- 
gies delivered +o the patients eye never 
exceeded -one third of the maximum 





-permissible levels recommended by the 


Američan Natienal Standards Institutes.” 

Kodak Plus:2 film, developed in Kodak 
D-76 (dilution 14) for eight minutes at 20 C 
was used. All sbotegraphs were printed on 


- -hgh contrast: saper (Kadak 5) with no 
< Mechanical veseaching or dodging. 


RESULTS “N NORMAL FUNDI 


A total of 93 eyes of 83 subjects 
ranging in age between 12 and 84 
years (mean 2.5; median 39.0 years) 
were examined by monéchromatic 
ophthalmoseepy (30 eyes) or photo- 
graphed usce monochromatic light 
(@ eyes). : subjects were nearly 


_ evenly divided between men (48) and 


oy women (40/sid showed a wide range 
“of fundus pignentation. Albeyes were 





asymptomatic and corrected visual 


acuity was: equal to or better than 
20/20. 

The prineipal characteristics of the 
fundus illumirated with amonochro- 
matic light of successive wavelengths 
are illustrated in Fig 3. The predomi- 
nant change that results from increas- 


» ing the wave eagth of illumination is 


a sharp increase in the apparent light 


_ penetration. ia the fundal layers. The 
short wavelengths (470 nm) are pre- 
_ dominantly refeeted by the retinal 


layers, the ligat penetration in the 
choroid being mediated by the amount 
of pigment in zhe retinal pigmented 
epithelium anc choroid and by the 
density of the choroidal vasculature. 
At longer wavelengths, (650 to 570 
nm) the transparency of the retina 
increases as iadicated by the im- 
preved visibilits of the small retinal 
vessels. The đoroidal vessels in the 
lightly pigmented fundus are better 
delineated at E79) than 510 nim, indicat- 
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STRUCTURES 
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Fig 4.—Spectral ranges for optimal visibility of different structures cf fendus. Horizontal 
lines: spectral range ir which structure was visible in more than half Re observations. 


Shaded bands: ranges for optimum-contrast 


in more than ore sizth of observations. 


Solid black bands: ranges for optimum contrast in more than half ef he observations. 


ing an increase in penetration to the 
deeper layers. Above 580 nm a sudden 
change in fundus appearance occurs, 
which is characterized by an abrupt 
reduction in contrast of retinal vessels 
and a large increase in light penetra- 
tion. The choroidal vasculature be- 
comes apparent in some areas of the 
darkly pigmented fundus, whereas a 
drastic change in tke nature of the 
choroidal pattern is observed in the 
lightly pigmented fundus. 

The spectral ranges of visibility for 
the principal features of the fundus 
and the wavelengths of illumination 
that provide optima! definition were 
determined by ophthelmoscopic exam- 
ination of 30 eyes. Each structure was 
studied separately, using light of 
increasing waveleng-h. Each time a 
particular filter was judged optimal 
for viewing a particular feature in a 
subject, it was given a score of 1 for 
that structure. Often, two or three 
successive wavelengths were equally 
optimal; in this event. each received a 
score of 0.5 or 0.33, respectively. By 
adding the filter scores from all the 
subjects we can identify the best spec- 
tral ranges for examming any given 
ocular structure. The results are sum- 
marized in Fig 4. There was little or 


no difference of opinion regarding the 
ranges of best visibility when differ- ` 
ent examiners observed the same 
fundus. Furthermors, the same 
ranges were generaly optimal for 
photographie documertation. 


Reflection From. 
the Inner Limiting Membrane 


The retinal surface reflexes are 
specular and appear most intense in 
the spectral range 450 to 540 nm. 
Their intensity varies among subjects, 
being more pronounced in young indi- 
viduals and best observed in darkly 
pigmented fundi. Redections invar- 
iably veil the visibility of the under- 
lying details at short wavelengths, but 
these reflections can generally be 
displaced by slightly skifting the illu- 
mination beam. As the wavelength is 
increased above 540 am, the. reflec- 
tions gradually dim to become gener- 
ally invisible above 60€ nm. 

Visibility of the specular reflectiors 
varies greatly in different areas of the 
fundus and with the orientation of the 
illuminating light beam. They are 
most intense and locaadzed- when the 
limiting membrane presents to the 
incident beam a sur*ace of smal 
curvature, be it either eoncave (foveal 
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Fig 5.—Fundus photographs of macular 
area of 30-year-old Malayan man. Wave- 
lengths of illumination are 470 (blue), 540 
(green), 600 (orange), and 645 nm (deep 
red). 


Fig 6.—Monochromatic photographs at 
430 (violet), 540 (green-yellow), and 645 
nm (deep red) of optic disc of right eye of 
30-year-old Egyptian man (A) and 35-year- 
old white man (B) of light pigmentation. 
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reflex, linear reflections parallel to 
vessels) er convex (annular reflex at 
the margias of the macula, axial 
reflex on large retinal vessels). Specu- 
Jar reflectiens from within the macu- 
lar depression are not always observed 
axcept frera the fovea itself, because 
the reflected light beams are not 
accepted by the observation system. 
This contribates to the darker ap- 
pearance of the macular area for the 
blue arid green wavelengths as seen in 
Fig 5 (540 nm); the macula is well 
defined by the absence of visible 
specular redlection. The visibility of 
small. vesses is greater within the 
-macular grea.than outside it, where 
the veilire effect of the reflection 
“decreases the contrast of the vessels. 


Nerve Fibers 


~The delicate striations of the nerve 
“fiber layer are best distinguished 
between 42) and 530 nm, but the 
range of visibility is broad, extending 
generally ‘from 430 to 580 nm. They 
can be observed or photographed two 
to three times further away from the 
dise than ander white light. The 
` temporal raphe is occasionally detect- 
able. The intensity of the striations, 
“but not ther locations, varies with 
shifts in the illuminating beam direc- 
ton. The distinctiveness of the nerve 
fibers is decroused by a low degree of 
pigmentatioa, by the veiling effect of 
surface reflexes, and by vitreous 
turbidity. The contrast of the stria- 
tions decreases for wavelengths long- 
er than 589 am due to the increased 
reflectance-o the deeper layers; they 
are not visible in deep red light except 
im. very darkiy pigmented fundi (Fig 
6} 





Retinal Vessels 


= Ehe optiea: wavelength for observ- 
ing large retinal vessels (first and 
> second branches of the central retinal 

artery and central retinal vein) is 570 
nm, but thes visibility is generally 
excellent befiveen 540 and 580 nm. 
The. vessels appear dark and well 
defined with e central irregular streak 
of light along the larger vessels. The 
veins appear darker than arteries of 
equal size. The contrast of vessels 
decreases: ss the wavelength is de- 
creased belew 540 nm; their visibility 
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is reduced by the overlying striations 
of nerve fibers and by reflections 
from the internal limiting membrane. 
When the wavelength is increased 


above 580 nm, an abrupt reduction of © 


contrast is observed; this is: more 
pronounced for arteries than. for 
veins. Veins and arteries are best 
differentiated from each other around 
600 nm, the wavelength at which the 
difference in their reflectance 
appears the greatest. At 650 nm, the 
largest arteries are barely visible, 
while the large veins can still be 
observed. 

The axial reflections on the retinal 
vessels are well defined against the 
dark background of the blood column 
for wavelengths shorter than 580 nm. 
They are more prominent for arteries 
than for veins, and larger and better 
defined at the shortest wavelengths. 
For wavelengths longer than 580 nm, 
the reflection on arteries becomes 
larger and duller, and extends along 
the entire length of large arteries. 
These changes are similar but less 
pronounced for the veins. 


Retinal Pigment Epithelium 


The granular texture of the retinal 
pigment epithelium (RPE) is best 
observed near 600 nm. The texture of 
the RPE corresponds most probably to 
variations in the density of pigmenta- 
tion between individual hexagonal 
cells, silhouetted against the choroidal 
background. The stippling of the RPE 
is best seen by direct ophthalmoscopy, 
and can be demonstrated less fre- 
quently by photography because of 
the lower limiting resolution and 
magnification of the camera. Fine 
pigment details can be seen even in 
the lightest pigmented fundi, but 
their definition increases with the 
degree of pigmentation. At 650 nm, 
the pattern becomes coarser and 
looser in the macular area, whereas 
nasal to the disc it is often confused by 
the increased distinctiveness of the 
choroidal pigment pattern. 


Choroidal Pattern 


The visibility of the choroidal pat- 
tern shows considerable variation in 
different subjects and in different 
areas of the same fundus, depending 
on the degree of pigmentation and the 





light. The chorcidal. pattern in a 


nantly found in the fundus of older. 








density of the cko dal vasculare. 
If visible, the choroical pattern is bes 
demonstrated in two different spec- 
tral ranges: yellow-green (570 to 585 
nm) and/or deep ree (620 to 650 am) 





specific area of the fandus can gener- 
ally be categorized as one of five. 
different types (Fig ") according te its- 
appearance in those two spectral 
bands. Type A is chbserved in very 
pigmented fundi (Negroid and dark 
fundus) and in the macular area of 
most subjects; type Bis typical for the 
fundus of: young white: subjects of. 
moderate to high pigmentation tru- 
nette fundus); type C is predomi- 








individuals (senile fundus) but also in- 
some darkly pigmented subjects; type. 
D is found in the fandus of lightly 
pigmented subjects and is observed in 
the periphery of most subjects; type E 
is typical of very lightly pigmën-ed: 
fundus areas (albimotie fundus) and is 

not always distinguishable by oph- 

thalmoscopy with deep red light due 
to the low contrast of the pattern. ~ 


Macula 


The-central areawf the macula, with 
the exception of tie foveal reflex, is 
always darker than ‘he surrounding 
macula and retina. Tae yellow macu- 
lar pigment is best seen near 470.nm 
as a Gark spot at the center of the 
macula (Fig 3, A, 5. [cs limits are not 
well defined, but the center of the spot 
is homogenous, except for the reflec- 
tion of the fovea. No evidence of gran- 
ularity is seen. The diameter of the = 
central dark spot, measured from 
photographs of 46 subjects, averaged 
0.26 of a disc diameter (DD), ranging 
between 0.1 and C4 DD. When the 
wavelength is increased, a sudden 
decrease in contrast of the dark spot is 
observed near 500 nm. Under green 
light (510 to 570 nm), the central 
macula remains slighdy darker than 
the surrounding mews, secondary to 
increased visibility of the granular 
pigmented epithelium. 

The fine ramificatioas of the small 
macular vessels are vest distinguished 
near 540 nm (Fig 5} This is in a 
slightly shorter spectral range than 
that at which the langer retinal-vessels. 
are optimally seen. The diameter of 
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Fig 7.—Monochromatic photographs at 570 (green-yellow) and 645 nm (deep red) 
illustrating different types of choroidal pattern appearance. Type A: Choroidal vessels 
and pigment are not seen in white or in any monechromatic light. Type B: Choroidal 
pattern is not seen at 570 nm and shorter wavelengths, but is seen at 645 nm as ill- 
defined white lines often describing rectangular or polygonal shapes. Only very large 
vessels can be traced over short distances. (Compare with Fig 3, A.) Type C: Sudden 
appearance of distinct choroidal vessel pattern as wavelength is increased above 580 
nm. Vessels are clearly delineated as white lines on dark uniform background. (Compare 
with Fig 5). Type D: Clearly delineated vessels ane seen at 570 nm as dark lines of 
moderate contrast. Vessel pattern disappears as wavelength is increased above 580 nm 
but reappears with inverse contrast for wavelengths in range of 620 to 650 nm. Type E: 
Pattern is seen clearly at 570 nm and is observed at 545 nm as ill-defined white lines 
similar to pattern of type B. (Compare with Fig 3, B.) Pigment pattern is of low contrast, 
especially in most lightly pigmented fundi. 


the area that appears to be avascular 
was evaluated for all subjects exam- 
ined by direct ophthalmoscopy; the 
average diameter was 0.88 DD under 
white light and 0.25 DD with mono- 
chromatic light at 550 nm (28 observa- 
tions). This clearly demonstrates the 
contrast enhancement obtained with 
monochromatic light. In deep red light 
the fovea is poorly defined, but the 
macular area is generally darker than 
the surrounding retina, and choroidal 
vessels are rarely seen. 


Optic Disc 


In subjects with clear ocular media, 
the physiological cup appears as a 
bright, well-defined area at 430 nm 
(Fig 6). The surrounding disc tissues 
reflect inefficiently and are often 
darker than the surrounding retina. 
Small superficial vessels crossing the 
cupped area are seen with high 
contrast but the capillaries in the 
surrounding disc are poorly defined. 
At longer wavelengths, the contrast 
between cup and surrounding disc 
tissue decreases to a minimum around 
500 nm, then reaches a maximum near 
570 nm, and decreases drastically 
above 580 nm (Fig 4). In deep red light 
the cup is often indistinguishable 
from surrounding tissues. At all wave- 
lengths the temporal half of the disc 
reflects more light than the nasal half, 
this difference being best visualized 
at 570 nm and least pronounced at 645 
nm (Fig 6). 

The clarity of the disc margin varies 
considerably at different wavelengths 
and at various locations on the perim- 
eter of the same disc due to anatom- 
ical differences among individual sub- 
jects. The nasal margin is best seen 
with the red wavelengths as it is often 
obscured at short wavelengths by the 
thick nerve fiber layer (Fig 6). In deep 
red light the disc is occasionally 
surrounded by a dark ring of choroidal 
pigmentation (Fig 6, A). 


COMMENT 


The quantity of light reflected by 
the fundus at different monochro- 
matic illuminations, and thus avail- 
able for ophthalmoscopy and photog- 
raphy, is determined predominantly 
by light absorption by blood melanin 
pigment and by light scattering in all 





sarily a para 





tissues. 

The absexption of blcod, or more 
Specifically chat of hemoglobin pig- 
ment in the erythrocytes, is high in 
the blue-green region cf the spec- 

. trum. A strong absorp:ien band is 
eentered at 412 nm (Soret band) and 
secondary absorption peaks occur at 
540 and 575 nm for oxžhemoglobin 
and at 560 mm for reduesd hemoglo- 
bin. Absorption decreases noticeably 
above 585 nm, more rapidly for oxyhe- 
moglobin then for reduced hemoglo- 
bin. The absorption properties of 
blood are €f paramount importance 


= _ for the overall optical proparties of the 


fundus because of the large volume 
occupied by vessels in the chcroid (40% 
to 80%). Since the flow rates in the 
choroid are High and the removal of 
oxygen low, the absorption character- 
isties of choroidal blood are essentially 
those of oxyhemoglobin. 

Absorption by melanin the main 
constituent af the pigment granules 
ir the RFE and choroid. decreases 
gradually with increasing wave- 
length; there is no evidence of any 
absorption baads throughout the visi- 
ble spectrum" The censity of 


~~ melanin pigmentation vares greatly 


between subietts; there is pat neces- 
lism betweer the densi- 
ty of melaninpigment in the RPE and 
in the chorcié.* The melanin granules 
ara not evenly distributed i3 the chor- 
oid; they are generally mere con- 
ceatrated in the suprachorbid, which 
is totally pigmented in older subjects. 
They are sparser in the stroma and 
absent in the choriocapillar s; 

The shorter wavelengths “460 to 450 
nm) are scattered in the ocular media, 
especially in eider subjects. and may 
» also cause the lens to flueresce.' 
_ These factors reduce fundus visibility 

and tend te mit the usefulness of 
wavelengths shorter than 430 nm for 
clinical practise. However, if the 
media are vermelear, the effes of the 
large absorptiex by blood at 430 nm is 
observed: absorption by superficial 
vessels on the nerve head causes parts 
of the disc outside the cup te reflect 
inefficiently. That effect äs not 
observed for refinal vessels, which are 
poorly contrasted due to valing by 
superficial lasers and poor back- 
ground reflectance. 
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The reflection of the retinal layers 
in the blue spectral range (450 to 520 
nm) consists of backscattering in the 
retinal layers and specular reflection 
at the inner limiting membrane. 
These reflections are well observed 
under blue light because of the low 
reflectance of deeper layers. Absorp- 
tion oceurs in the retinal vessels and 
visual pigments. The latter play a 
minor role in fundus examination 
because of their low absorption under 
intense illumination (bleaching). Spe- 
cial photoelectric and photographic 
(optograms) techniques demonstrate 
the difference in absorption between 
dark-adapted and bleached pig- 
ments.” In the macula, the range of 
visibility of the yellow pigmentation 
(430 to 500 nm) is consistent with the 
absorption characteristics of xantho- 
phyll.= 

The blue light (450 to 520 nm) trans- 
mitted by the retina is absorbed to a 
great degree by the RPE and by chor- 
oidal blood and pigment. In darkly 
pigmented fundi, little blue light 
reaches the choroid as witnessed by 
the weak choroidal fluorescenee ob- 
served in fluorescein angiography. 
Nevertheless, absorbing features in 
the retina (small vessels, the yellow 
pigment, unbleached visual pigments 
in optograms) are silhouetted under 
light illumination against a reflecting 
background. Thus, blue light must be 
reflected by the layers interspaced 
between the neural retina and the 
choriocapillaris. This is also evident in 
lightly pigmented fundi where the 
contrast of choroidal vessels under 
blue illumination is much lower than 
that of retinal vessels because of the 
veiling effect of reflections at the 
level of the RPE. The exact origin and 
nature of these reflections are not 
known; it may be backscattering by 
the pigment granules in the RPE, 
reflections at the epithelium cell 
membranes, or specular-type reflec- 
tion at the Bruch membrane” with 
double transmission through the 
RPE. 

As the wavelength of illumination is 
increased from 500 to 585 nm, there is 
a gradual increase in the transparency 
of the retina due to reduction of scat- 
tering and increase in the transmis- 
sion of the RPE.** Reflectance spectra 





of the fundus™ in that spectral rang 
show a gradual increase in reflectance 
onto whick the absorption bands (540. 
and 575 nm) of choroidal blood are- 
superimposed, even in pigmented sub- 
jects. This indicates that although 
some green light penetrates the chor- 
oid, the predominant effect is the - 
increased reflectance of the layers at 
the RPE level, a es 

The choroidal vessels are not shown 
at 570 nm in pigmented subjects 
(types A, B, and C} because the differ: = 
ence in reflectance between the vess _ 
sels and the pigmented intervascular 
space is toe low to be discerned, espe- 
cially since reflections from the ante- 
riorly located layers will further- 
reduce their contrast. In lightly pig- 
mented subjects (types D and EJ the 
sparsity of pigment in the intervas- 
eular choroidal spacespermits delinea- 
tion of the vessels if their compact- _ 
ness is not too marked. = 0 

The retinal vessels are best visual- 
ized by negative contrast between 560 
and 575 nm, not only: because of. the 
high absorption of hemoglobin in that 
spectral range, but also because with- 
in the range of high absorption of 
blood (400 to 585 nm, the transpar- 
ency of the superficial layers and = | 
reflection of the Geeper layers are 
maximal. This compromise may be - 
achieved in a slightly shorter spectral 
range for tne small vessels of the 
macula because the thinner nerve 
fiber layer and the absence of visible 
reflections from the inner limiting 
membrane in that area reduces the 
veiling effect. On the ether hand, the 
choroidal vessels in lightly pigmented 
fundi are best centrestad in a spectral 
range aroune 585 nm “because of the 
additional veiling of the reflections at 
the level of the RPE. 

The sudder reduction in absorption 
of the choroidal blood (arterial charac- > 
teristics) when the wavelength is 
increased above 585 nm causes the 
reflections of the deeper choroidal 
layers and sclera to become predomi- 
nant compared to those from the 
retina or from the layers at the RPE 
level, For deep red light (645 nm), the 
choroidal pigment still absorbs sub- 
stantially compared to the choroidal 
vessels, and the latter reflect some of 
the incident light because of multiple 





































Normal Fundus- 


seattering by the blood erythrocytes. 
The visibility of the choroidal pattern 
at 645 nm depends mainly upon the 
density and distribution of the pig- 
ment in the choroid. The vessels are 
not seen (type A) if the pigmentation 
is very high and the vessels are 
completely surrounded by pigment. 
When the pigment is sparser in the 
superficial stroma, some areas of the 
vessels are exposed (type B). Their 
reflectance is higher than that of the 
interspaced pigment concentrations 
because the vessels absorb less and 
reflect some light. In the senile fundus 
{type C) the choroidal vessels are 
clearly delineated at 645 nm because 
the pigment is concentrated in the 
suprachoroid. The low reflectance of 
the suprachoroid enables the reflec- 
tive blood column to be observed with 
excellent contrast. Vessel reflectance 
may be increased by scattering in the 
vessel walls caused by sclerosis; how- 
ever, this is neither a necessary nor 
proven condition” to explain the chor- 
‘ oidal pattern as it appears in older 
subjects. For the lightly pigmented 
choroid, when the pattern is visible at 
570 nm, the vessels are delineated at 
645 nm, only if the pigment is densest 
in the deeper layers (type D). Gener- 
~- ally, the vessels appear as broken lines 
when the sparse pigmentation is 
interspaced between the vessels (type 
E). The vessel pattern observed at 645 
nm does not always correspond with 
the pattern at 570 nm because deeper 
vessels and pigment concentrations 
“gre disclosed at the longer wave- 
` length. 
The most. important change in the 
spectral characteristics of the fundus 
occurs between 580 and 610 nm due to 
a noticeable reduction in the absorp- 

-tion of choroidal blood. In addition, 
there is a monotonic decrease in scat- 
tering and absorption in the avascular 


tissues as the wavelength is increased. 
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The short wavelengths (450 to 520 nm) 


are reflected at the superficial layers; 
these reflections are well observed 
because of the low reflection from 
deeper layers. In the middle spectral 
range (520 to 580 nm), most of the 
fundus reflection originates at the 
level of the RPE, as the retina is 
transparent anc the absorption of the 
choroid is high. Above 580 nm, the 
fundus reflection emanates predomi- 
nantly from the choroidal layers, espe- 
cially if the pigmentation is low. 

Monochromatic ophthalmoscopy 
and fundus photography provide sim- 
ple, easily repeatable techniques for 
increasing the demonstration of ana- 
tomical details of the ocular fundus. 
Monochromatic illumination can also 
be used with indirect ophthalmoscopy 
and biomicroscopy. Furthermore, both 
techniques are a useful adjunct to 
ophthalmoscopy and fundus photog- 
raphy with white light whenever more 
detailed visualization, differentiation 
between features, or localization of 
structures is required. These methods 
also yield information about the opti- 
cal properties of ocular structures and 
tissues and therefore about their 
anatomical and physiological condi- 
tion. 
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ze A simpe inexpensive method of 
organ culture-corneal storage at ambient 
toom tempessiure in which the media is 
never changed (closed system) has been 
developed: Feman and cat corneas pre- 
-served In sealed heat-resistant culture 
“bes contairing 50. mi of a modified 
: Eagles minimum essential medium at 
ambient rcom: temperature @2 to 24 C) 
/ fetalned active: metabolism with adequate 
-medium substate and pH buffering for 7 
“40 12 days. Gzanning and transmission 
electron mierzscopy reveaied mainte- 
nance of an ukrastructurally intact endo- 
thelial layer fer 6 to 7 days in human 
corneas and ep to 14 days in cat corneas. 
Human endottelial function 25. measured 
by. in vitro oaysiologic deturgescence 
capability was setained after up to 13 days 
storage. Gooi control of tissue sterility 
was achieved and observaticn of media 
‘arity and př (phenol rec indicator) 
provided a check for microbial contami- 
ation. Clesee system organ culture 
- corneal storageat ambient roam tempera- 
ture provides: several advantages as a 
< method of coral preservation. 
$- = {Arch Ophtkæmoi 95:869-878, 1977) 





Lhe Emitec storage time allowed 
by maintenance of fresh tissue in 
moist chambers at 4 C has led to a 
search fer other suitable methods of 
donor corneal preservation. Several 
types of madic storage at refrigera- 
tien temperaceres have been investi- 
gated includirg the use of liquid 
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paraffin: blood, autologous se- 
rum, artificial aqueous humor,* nu- 
trient media,’ and various saline solu- 
tions.* 

In 1973, we reperted a method of 
organ culture storage of corneal tissue 
at 37 C using a modified Eagles 
minimum essential medium where the 
medium was replaced three times per 
week.* Corneas stored in 37 C organ 
culture for as long as five weeks main- 
tained intact endothelial’’'' and epi- 
thelial? ultrastructure, retained ac- 
tive glucose metabolism,’ and were 
successfully used in human penetrat- 
ing keratoplasty. This technique 
provides the advantage of long-term 
corneal preservation, but is expensive 
and requires a sopkisticated technol- 
ogy. 

More recently, McCarey and Kauf- 
man" reported a method of corneal 
storage at 4 C in a solution of TC-199 
media, antibiotics, and 5% dextran 
(M-K media). While initial studies 
showed maintenance of rabbit endo- 
thelium up to 14 days,’* and successful 
human transplantation up to 7 days’ 
storage," later studies revealed that 
significant endothelial loss oceurs by 
96 hours of storage.**** This method 
has gained popularity because it is 
simple, inexpensive, and maintains 
thin, clear corneas. [ts major disad- 
vantages are the limited duration of 
storage time and the need for refrig- 
eration. 

The purpose of this paper is to 
describe a simple inexpensive method 
of organ culture corneal storage at 
ambient room temperature, which 
requires no media zhanges (closed 
system), incubation, or refrigeration 
equipment. Corneal netabolism, en- 
dothelial ultrastructure by scanning 
and transmission eleczron microscopy, 
in vitro (perfusion-chamber) detur- 
gescence ability, and tissue sterility 





were studied in cat and human 
corneas stered by this method for up. 
to 14 days. 


MATERIALS AND METHODS 


Seventeen cat corneas were obtained 
after killing by using arroverdose of pent- 


barbital sodium. Theeyes were enucleated, °° | 


placed in moist chambers, and transported 
immediately to the laberatory for storage 
at 4 C prior te isolating the cornea for 
organ cultufe storage. 
mortem time (denor feath to organ culture. 





storage) was less than three hours in each: 


case. 

Forty human corneas deemed unsuitable ; 
for human transplantatión due to donor 
age, cause of death, or long postmortem 
time were obtained from-an eye bank. The 
donor ages varied from % days to- 87 years 
(average 45.2 years). Following enueléa- 
tion, human globes were stored at 4°C. in 
moist chambers prior to preparation of the 
corneoscleral button far ergan‘culture. The 
average total postmortem time was 15.8 
hours with a range of 2 % 33 hours. 

The organ eulture metium consisted of 
the following ingrediente: minimum essen- 
tial medium {Eagles} ls: with Earle salt 
without L-glutamine 450) ml); decompie- 
mented calf serum (80 ml); u-glutamine, 
200 mM 6 mij); and an entibiotic-antimy- 
cotie mixture consisting of 10,000 units/ml 
of penicillin, 10,060 pg ml of streptomycin, 
and 25 ye/mi of amphotericin B (Fungi- 
zone) (5 ml). 

Sterile 25 x 200 ml; heat-resistant eul- 
ture tubes with sealable Teflon-lined caps 
were filled with 59 mlof minimum essen- 
tial medium using sterile technique ina 
laminar flow hood. The medium in the 
tubes was ther equilibrated with a 5% CO, 
and 95% air atmosphere to establish an 
initial physiologic pH by placing the open 
tubes in a tissue culture incubator for 30 to 
60 minutes. 

Each glove was removed from the moist 
chamber and the cornea flaoded. with poly- 
myxin B  salfate-neormycin-gramicidin 
combination ophtkalmie selution (Neospo- 
rin Ophthalmic Solution). The cornea waa 
sectioned from the eye wih a 2 to3 mm- 
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scleral rim and. placed epithelial side down 

under 15 to 20 ml of medium in a small 
© plastic Petri dish to soak at room tempera- 
: ture for 45 minutes. The cornea was then 
dipped. gently five times each in three 
identical medium washes (15 to 20 ml of 
-minimum essential medium in a small 
plastic Petri dish), before being placed 
epithelial side down in the pH equilibrated 
. prefilled, heat-resistant culture tube. The 
cap was sealed, and the culture tube 
< containing the medium and cornea was 
placed on the shelf at ambient room 
“temperature (22 to 24 C). No medium 
changes were performed, and the cap seal 
was not broken until the end of the culture 
period. 


pH, Pco., Po., Glucose, 
and Lactate Determinations 

At the end of the storage time, samples 
were obtained from several culture tubes 
_ containing cat and human corneas by with- 
. drawing 2 mlof medium with a disposable 
‘plastic 3 mi syringe attached to an 18 
„gauge needle that was immediately sealed 
with a rubber stopper. Controls consisted 
-of an identical quantity of medium 
` sampled prior to corneal storage. The pH, 
Pco,, and Po, determinations after cat 


corneal storage were performed on an 


anaerobic blood-gas analyser at 37 C and 
the appropriate value for room tempera- 
. ture determined using standard calcula- 
- tions. The pH determinations of medium 
after human corneal organ culture were 
“performed. on a pH. analyzer (Radiometer 
_ TTT le). Glucose determinations were per- 
formed by using a glucose-oxidase-peroxi- 
dase method. Lactate determinations were 
made by an ultraviolet method using 
‘lactate dehydrogenase. 


Electron Microscopy 


= The endothelium of 17 cat and 28 human 

-v corneas. was evaluated by scanning and 
=> transmission electron. microscopy. On com- 

‘pletion of storage, each cornea was placed 
ina 2.7% glutaraldehyde and phosphate 
buffered solution (pH 7.2, 330 mOsm) and 
processed for electron microscopy as pre- 
viously described. 


Deturgescence Studies 


Corneal thickness and in vitro physiolog- 
ie deturgescence ability was evaluated in 
-12 human corneas following storage by 
“isolating the cornea in an individual perfu- 
‘sion chamber for study with the specular 
microscope using standard methods pre- 
viously described.:*** The corneal epithe- 
lium was covered with medical grade sili- 
cone oil and the endothelium perfused at 
37 C with a medium flow rate of .0103 ml/ 
min at the pressure of 15 mm Hg. The 
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perfusate consisted of our standard modi- 
fied Eagles minimum essential medium in 
six correas ard a pH adjusted modified 
Tyrede medium* for six additional cor- 
neas. Cornea! thickness was measured 
initially and each 45 minutes up to three 
hours. 


Sterility Studies 


Mediam sterility was evaluated in all 
eases by checking the culture medium for 
any loss of clarity or fall in pH (as indi- 
cated by phenol red indicator). In addition, 
following removal of the cornea after 
ambient rcom temperature storage, the 
medium bathing five cat corneas and 18 
human-cornezs was streaked onto tryptose 
blood agar base and Sabaurad medium for 
microbiological culture. The streaked 
plates were then incubated at room 
temperature at 37 C for seven days. 


RESULTS 
pH, Pco., Po., Glucose, 
and Lactate 


Cat Cornea —The change in pH, 
Pco,, Po, gluease, and lactate of the 
medium during 1 to 12 days of closed 
system ambient room temperature 
organ culture storage of the cat 
cornea was determined. The pH, Pco,, 
and Po, of the control medium 
measured 7.56, 32.7 mm Hg, and 145 
mm Hg, respectively. During organ 
culture, the pH of the medium 
declined slew!ly to 7.21, the Pco, of the 
medium rose to 56.3 mm Hg, and the 
Po, cec.ined to 109 mm Hg after 12 
days (Fig i). 

The average glucose and lactate 
concentrations of the control medium 
were 120 mg/100 ml and 9.6 mg/100 
ml, respectively. The medium glucose 
concentration fell to 63 mg/100 ml, 
and the lactate concentration rose to 
22 mg/100 mi after 12 days of organ 
culture storage of the cat cornea (Fig 
2). 

Haman Cornea.—The change in pH 
of the medium surrounding the 
human ccrnea was evaluated after 
two to seven days of storage. The pH 
declined from 7.56 at day zero to 7.29 
after seven days’ storage (Fig 3). (The 
Pco. and Po. determinations were not 
performed en medium after human 
organ culture storage.) 

The glucose and lactate concentra- 
tion of the medium surrounding the 
human ccrneas was found to change 
from 120 mg/100 ml te 88 mg/100 ml 


and 9.6 mg/100 ml to 20 mg/100 ml 
after seven days of organ culture (Fig 
4), 


Scanning and 
Transmission Electron 
Microscopy 


Cat Corneas.—Scanning and trans- 
mission electron microscopy of the 
endothelium of 17 cat corneas stored 
in closed system organ culture at 
ambient room temperature for 2 to 14 
days was evaluated. Scanning electron 
microscopy of the corneal endothelium 
revealed that 11 cat corneas retained a 
normal appearing endothelial layer 
completely covering Descemet mem- 
brane after two to seven days of 
storage (Fig 5). Six cat corneas stored 
11 to 14 days demonstrated intact 
endothelial layers with mild intercel- 
lular edema and occasional endothelial 
cell lysis estimated at less than 2% in 
all cases (Fig 6). 

Transmission electron microscopy 
of the endothelial cells of cat corneas 
after storage revealed that cytoplas- 
mic organelles (such as mitochondria 
and rough surfaced endoplasmic retic- 
ulum) were well preserved after two 
to seven days storage (Fig 7). 
Although the intercellular spaces were 
sometimes dilated and mild basal 
cytoplasmic swelling was present, the 
junctional complexes at the apical end 
of the cells were maintained. Corneas 
stored 11 te 14 days demonstrated 
some mild degenerative changes with 
cytoplasmic swelling, mitochondrial 
swelling, occasional vacuoles, with 
some loss of mitochondria and rough 
surfaced endoplasmic reticulum (Fig 
8). However, all changes noted were 
mild and consistent with viable endo- 
thelial cells. 

Human Corneas.—Scanning electron 
microscopy was performed on the 
endothelium of 28 human corneas 
after 2 to 14 days of storage at 
ambient room temperature. Scanning 
electron microscopy revealed a normal 
appearing endothelial layer complete- 
ly covering Descemet membrane in 13 
of 13 corneas stored two to six days 
(Fig 9). Six of eight corneas stored 7 
days and four of seven corneas stored 
10 to 14 days retained an intact endo- 
thelial layer (Fig 10). Two corneas 
stored 7 days, one cornea stored 10 
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days, and ene ccrnea stored 11 days 
demonstratec mild (< 10%) loss of 
endothelial cells by scanning eleetron 
microscopy Fig 11). Ome cornea 
stored 13 cars had marked {> 50%) 
loss of endctheium. i 
Transmissiar 2lectron microscopy 


_ Yevealed mairtenance of nozmal endo- 
thelial ultrastructure in 12 human 
-corneas ston 


d two to four days (Fig 
aton of intercellular 
. Spaces appeared as early as three to 
- four days ste-age and was especially 
` evident in corneas stored longer than 
ter days, but the junctional complexes 
Were preserved. After six “te seven 
days of storage, early degenerative 
chenges began te appear, including 
mild basal.ertaplasmic swelling, mito- 
ehendrial: sv z, decrease in mito- 
chondria and rovgh surfaced endo- 
plasmic reticulum, some vacuolation, 






12k Mild 
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Figet.—The pH, Pco.and Po, of minimum es 
foometem erature. Brackets indicate range, 


Days 


and occasional lipid inclusions (Fig 
13). These changes were more severe 
on those corneas stored 10 to 14 days. 
Intracytoplasmie osmiophyllic depos- 
its consistent with glycogen were 
present in the endothelium of some 
human corneas stored over ten days 
(Fig 14). 


Physiologic Deturgescence 
Studies 


Cat Corneas.-No cat corneas were 
studied in this experiment. 

Human Corneas.—Corneal thickness 
and deturgescence capability were 
evaluated in 12 human corneas after 
ambient room temperature storage. 
During storage, the human cornea 
was found to progressively swell, 
reaching an average thickness of 1,120 
# after 3 to 13 days of storage 
{average 7.25 days) {Fig 15). When 





sential medium during organ culture Storage of cat cornea at ambient 
and italicized numbers indicate quantity of corneas sampled. 


placed in the perfusion chamber and 
evaluated with the specular micro- 
scope, all 12 eornéas demonstrated 
active deturgescence with the average 
rate of thinning during the three-hour 
study measuring 64 æ per hour (Fig 
16). No significant difference was 
noted in the average rate of corneal 
deturgescence curing perfusion with 
minimum essential medium (65 # per 
hour) versus modified Tyrode medium 
(63 » per hour). The eight corneas 
stored 3 to 7 days and the four corneas 
stored 10 to 14 days had similar 
average rates of deturgescence, 63 
and 66 u per hour, respectively. 


Sterility Studies 


Cat Comeas.—-The anedium sur- 
rounding all 17 eat corneas stored up 
to 14 days remained clear and translu- 
cent with ne visible microbial eon- 
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Fig 3—The pH of minimum essential 

“=medium during organ culture storage of 

-human cornea at ambient room tempera- 
ture, i a : : 


Fig. 4.~Change. in. glucose and: lactate 
“concentration of minimum essential me- 
dium during. organ culture storage of 
human cornea at ambient room tempera- 
> ture. : 


_ 24°C-Cat Correa 


Fig 2.—Change in glucose and lactate conc 
cat cornea at ambient room temperature. 
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Fig 5.—Scanring electron m croscopy of intact endothelial mono- 
layer from cet cornea after seven-day organ culture storage at 
ambient room temperature (original magnification x 2,400). 






cation x 2,400). 


Fig 7.—Transmission electron microscopy of normal appearing endothelial cells from cat 
cornea after five-day organ culture Storage at ambient room temperature. Mild basal 
cytoplasmic ecema is present (original magnification x 15,600) 


tamination. Meintenance of a pink 
medium color (phenol red indicator) 
indicated a pH above 6.8 in zll cases. 
In addition, the medium surrounding 
five cat corneas after 7 to 11 days of 
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storage revealed no growth when 
streaked for bacterial and fungal 
culture. 

Human Corneas.—The medium sur- 
rounding 39 of 40 human corneas 


: Fig 6.—Scanning electron microsco py of intacttendothelial mono- 
-av layer from cat cornea after 12-day organ eulture storage at 
ambient room temperature. Irregular cell Dorder interfaces are 
caused by accumulation of intercellular edema (original magnifi- 








stored 2 to 14 days remained clear, 
translucent. and pink. In addition, 
bacteriological culture of 18 medium 
specimens after up to 14 days human 
corneal storage reveaied no growth in 
all cases. One human cornea developed 
a hazy debris filled medium after ten 
days organ culture. In addition, the 
phenol red indicator in the medium 
changed to yellow, indicating an aeid 
shift in pH. Gross and microscopic 
examination revealed a fungus (myee- 
lial) contaminatior. Species identifi- 
cation was not obteined. 


COMMENT 


This report describes a simple, inex- 
pensive closed system for organ 
culture corneal sterage at ambient 
room temperature that maintains 
active corneal metabclism, preserves 
endothelial ultrastructure and func- 
tion, and provides acontrol over tissue 
sterility. 

Cat and human cerneas maintained 
an active metabolism during organ 
culture storage at ambient room 
temperature. The use of 50 ml of 
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medium provided adequate buffering 
of pH that fell from 7.56 to 7.21 after 
12 days organ culture of cat cornea 
and 7.28 after 7 days of storage of 





Fig 8.—Transmission electron microscopy 


human cornea. The Po, fell from 145 
to 109 mm Hg, and the Pco, rose from 
32.7 to 56.3 mm Hg after 12 days’ 
storage of cat cornea. All these values 


of endothelial cells fom cat cornea after 12 


days organ culture storage at ambient room temperature. Some decrease in mitochon- 


dria and rough surfaced endoplasmic r 


x 17,200). 


eticulum is noted (original magnification 


Fig 9.—Scanning electron microscopy of intact endothelial nano- 


layer from human cornea (donor age, 70 years) after four days 
organ culture storage at ambient room temperature. Posterior 
surface of cells is flat and the polygonal borders form mosaic-like 


pattern (original magnification X 2,400). 
AER a Re 
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are within the range that should be 
well tolerated by the cornea.'**”° 

A gradual decrease in medium 
glucose concentration and concomi- 
tant increase in lactate concentration 
occurred during storage. The initial 
medium glucose concentration of 120 
mg/100 ml fell to 63 mg/100 ml at 12 
days organ culture of the cat cornea 
and 88 mg/100 ml at 7 days of organ 
culture of the human cornea. Glucose 
concentration in human aqueous hu- 
mor is approximately 50 to 67 mg/100 
ml.” Thus, 50 ml of medium is capable 
of providing adequate substrate for 
corneal metabolism during storage at 
room temperature for at least 7 to 12 
days. 

The initial lactate concentration of 
9.6 mg/100 ml increased to 22 mg/ 100 
ml after 12 days sterage of the cat 
cornea and to 20 mg/100 ml after 7 
days of storage of the human cornea. 
This accumulation of lactate undoubt- 
edly contributed to the gradual 
decrease in medium pH. Previous 
studies of organ culture storage of 
human corneas at 37 C have shown 


Fig 10.—Scanning electron microscopy of intact endothelial 
monolayer from human cornea (donor age, 75 years) after seven 
days organ culture storage at ambient room temperature (original 


magnification x 2,400). 
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Fig 11.—Scanning electron microscopy 
from human cornea (donor age, 1 year) 
after 14-day orgam culture storage at 
ambient room temperature. Small areas of 
endothelial cel lysis (arrows) estimated at 
less than 10% of the total cell population 
are present (original magnification 
x 1,700). 


that this magnitude of change in 
lactate concentration is well tolerated 
by the human cornea." 

Scanning electron microscopy in 
this study revealed that cat corneas 
stored up to 14 days at ambient room 
temperature maintained intact endo- 
thelial cell layers. The cat corneas 
stored up to seven days had complete 
endothelial monolayers without evi- 
dence of endothelial cell lysis. Cat 
corneas stored 11 to 14 days main- 
tained intact endothelial layers with 
only occasional endothelial cell lysis 
not exceeding 2%. 

Human eorneas retained intact en- 
dothelial layers without evidence of 
endothelial cell lysis up to six days 
storage. In addition, 75% of the 
corneas stered 7 days, and 57% of the 
corneas stered 10 to 14 days retained 
an intact endothelial layer. The 
remaining corneas stored 7 to 14 days 
demonstrated only mild endothelial 
cell lysis, exceeding 10% of the endo- 
thelial population in only one case. 

Transmission electron microscopy 
revealed the mairtenance of normal 
cytoplasmie ultrastructure after seven 
days storage in cat eorneas and four 
days storage in human corneas. Cat 
corneas stored 11 to 14 days demon- 
strated mild degenerative changes 
with cytoplasmic swelling, mitochon- 
drial swelling, lip:d inclusions, occa- 
sional vacuoles, and some loss of rough 
surfaced endoplasmic reticulum. Simi- 
lar changes appeared in the human 
corneas at six to seven days storage 
and were progressive in human cor- 
neas stored longer than seven days. 


Fig 12.—Transmission electron micros- 
copy of endothelial cells from human 
cornea after two days organ culture 
storage at ambient room temperature. 
Cellular membranes and junctional com- 
plex are intact and subeellular organelles 
such as mitochondria and endoplasmic 
reticulum appear normal (original magnifi- 
cation x 22,300). 
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Fig 13.—Transmission electron microscopy of endothelial cells from human cornea after 
seven-day organ culture storage at ambient room temperature. Mild basal cytoplasmic 
swelling, intercellular edema, mitochondrial swelling and some loss of endoplasmic 
reticulum are noted (original magnification x 15,000). 


Fig 14.—Transmission electron microscopy of endothelial cells from human cornea after 
14-day organ culture storage at ambient room temperature. Marked intercellular edema 
is noted but junctional complex at apical end of cells is intact. Intracytoplasmic deposits 
of glycogen (G) are present (original magnification x 13,600). 
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Fig 15.—Crenge in cornea! thickness during organ culture 
Storage of Burman cornea at ambient room temperature. 


Cat cornea: used in this study had a 
total postmestem time less than three 
kours in ai cases. On the sther hand, 
the total pestmortem time in the 
- human corneas averaged 15.8 hours. 

‘The diffesenee in postmertem time 
om the superior endothelial 





ultrastructure in the cat eorneas as 


compared tc The human corneas, espe- 
dally when scored over seven days. 
A few ieran corneas stered 10 to 
M days at room temperature had 
Ceposition cf intracytoplasmic osmio- 
phyllie grarages consistent with gly- 
cogen. The deposition of glycogen in 
endothelial cells after organ culture 
C has beem previously 
reported. The significance of this 
_ finding is at sresent uncertain. 








. Corneas swelled during organ cul- 


_ ture storage at ambient room temper- 
: swelling hæ also been 
reported duriag organ culture corneal 
Storage. at 3° C.“ The cause of this 
swelling may be an inflow of tissue 
culture medium into the cornea 
through the zut scleral rim, endothe- 
kal and epickelial barriers at a more 
rapid rate täan the endethelium is 
capable of deturgescing the stroma. 
This hypothesis is supported by the 
rapid thinnire achieved when the cut 
scleral rim was clamped and the 
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epithelium covered with silicone grade 
oil in the physiologic deturgescence 
experiments. 

It is probable that this corneal 
swelling could be reduced by the addi- 
tion of an osmotieally active agent 
such as dextran to the medium, but 
the possibility of osmotically induced 
damage to the corneal endothelium 
exists. We have unpublished data 
showing that the addition of 5% to 20% 
dextran to minimam essential me- 
dium proportionately reduces corneal 
swelling during ineubation of rabbit 
corneas at 37 C, butdlefinite toxicity is 
evident on endothelial preparations 
after 21 days of storage in medium 
containing 10% or greater concentra- 
tions of dextran. The efficacy and 
toxicity of adding dextran to the 
medium during mom temperature 
organ culture sterage of human 
corneas for ten days and less is under 
investigation. 

Human. corneas demonstrated ac- 
tive in vitro deturgescence in a perfu- 
sion chamber after up to 13 days of 


- organ culture storage at ambient 


room temperature. indicating good 
endothelial functior. The average rate 
of deturgescence was 64 u per hour for 
the 12 human cerneas evaluated. 
Corneas perfused n both minimum 


2'4 oe 


Deturgescence Time (hr) 


Fig 16.—Perfusion chamber deturgescence of 42 human corneas 
after 3 to 13 days of storage (average 7.25 days) at ambient room 
temperature. Brackets indicate the standasd error. i 


essential mediur and a modified- 
Tyrode medium demenstrated equiva- ` 
lent deturgescence ability. No differ- 
ence in the average rate of deturges- 
cence was found when comparing 
corneas stored longer than seven days 
(66 u per Four) to those stored seven 
days or less (63 u er hour). - 

The retention of good deturges- 
cence ability in haman corneas stored 
7 to 12 days suggests that the mild 
degenerative changes noted on trans- 
mission eleetron microscopy after this 
storage duration {cytoplasmic swell- 
ing, mitochondrial swelling, some loss 
of ribosomes, mild vacuolation, lipid 
inclusions) de nof preclude a viable 
endothelium that is capable of actively 
thinning the coruea. This suggests 
that these changes in cytoplasmic 
ultrastructare may be reversible (eg, 
after transplantation) and are com- 
patible with ccrneal endothelial viabil- 
ity. 

Good control of tissue sterility was 
achieved. All 17 cgt corneas and 39 of 
40 human corneas retained clear, 
translucent, pink medium after room 
temperature storege up to 14 days. 
The reliability of medium appearance 
as a test of sterility was confirmed by 
the negative bacterial and fungal: 
cultures obtained from clear media > 
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“specimens after up to 14 days of 
storage of 5 cat and 18 human corneas. 
The one human cornea that became 
contaminated after 10 days of storage 
demonstrated obvious gross clouding 
of the medium that also turned a 
yellow color, indicating a shift of 
< medium pH toward the acidic side. 
Observation of medium clarity and 
color may therefore provide a simple 
check for tissue sterility during closed 
system organ culture corneal storage 
at ambient room temperature. 

The supplement added to the mini- 
mum essential medium contains peni- 
cillin, streptomycin, and amphotericin 
B. Each of these antimicrobrial agents 
“has a half life of three to four days.” 
This may have been a factor in the 
-fungal contamination noted in the 
“medium of one human. cornea after 
zten days of storage, at which time 
only 10% to 15% of the antimicrobial 
activity was present. The possibility 
of mere suppression of microbial 
growth by these antibiotic/antimy- 
-eotie agents, allowing contamination 
of the cornea during organ culture but 
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no obvious infection noted by medium 
turbidity or pH shift remains a possi- 
bility. Use of storage medium with no 
antibintie/antimycotic agents added 
has beer considered, in which case 
most types of microbial contamina- 
tion would become readily apparent 
within 72 heuzs sinee the rich medium 
would suppor? rapid growth at room 
temperature. Another possibility is to 
perform micrebiological culture of the 
medium surrcunding the cornea 48 to 
60 hours prior to use in transplant. 
This method is presently being used in 
our clinical approach with 37 C organ 
culture storage. +" 

Closed system organ culture corneal 
storage at ambjent room temperature 
provides several advantages when 
compared to the currently available 
moist chamber storage at 4 C, media 
storage at 4 C, or organ culture 
corneal storage at 37 C. First, storage 
at ambient reom temperature is the 
simplest system, requiring no incu- 
bator or refrigeration. This may allow 
satisfactery Conor corneal storage in 
less well-developed areas where the 
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Effects of Route of “Administration 








< @ Chierammprenicol was applied topi- 
ally to the ey% in ointment, as a powder, 
zor injected*sulsconjunctivally and intrave- 
- pously in cabiits. Aqueous tumor sam- 
_ples were taken at varying time intervals 
- up to six heurs and analyzed for chioram- 
phenicol usiteg gas-liquid chromatogra- 
phy. The tepic route using è ntment and 
the subconjumctival injectiom route pro- 
duced. bacteriostatic concertrations of 
chiorampherieol in the aqueous humor 
lasting for several hours, while the topical 
|. powder ard istravenous routes yielded 
ry relatively low concentrations. As com- 
: pared with iheother means cf drug deliv- 
ery, ointmentaxas the most efficient in that 
i provided. tbe highest aqueous con- 
ce tration per otal amount ofdrug admin- 
istered. 
(Arch Ophitestmol 95: 879-862, 1977) 








pe ~ a@ drug to the anterior 
segmenc of the eye ean be ef- 
facted by several routes. Systemically 
administesed drug reaches the eye 
through the-eeular blood vessels. The 
‘systemic. revtes of drug delivery 
usually require rather large doses’ 
with thé resulting chances of systemic 
toxicity. Alss_the drug can be injected 
_ beneath the epithelium of the conjunc- 
2 teva. Some of the drug may leak from 
“the injection: site and become ab- 
serbed by the topical route A recent 
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study also suggests a direct route of 
penetration across the corneoscleral 
limbus into the anterior segment of 
the eye after a subconjunctival injec- 
tion? Drug applied by the topical 
route must penetrate through a multi- 
layer of epithelial cells covering the 
conjunctival and corneal surfaces. The 
availability of the drug to penetrate 
into the anterior segment of the eye 
by the topical route is quickly reduced 
by loss of drug through the lacrimal- 
nasal drainage system? and possibly 
into scleral blood vessels. However, 
the length of contact‘ of the drug with 
the ocular tissue is an important 
factor in altering drug absorption. 

At the present time, the most effec- 
tive dose and route of administration 
of chloramphenicol to combat an oc- 
ular infection and at the same time 
produce the least systemic toxicity are 
undetermined. There are conflicting 
results from previous studies regard- 
ing aqueous humor levels after a given 
dose of chloramphenicol, whether it be 
given topically, subconjunctivally, or 
intravenously. Much of this conflic- 
ting data is due to the fact that 
different investigators have used var- 
ious drug forms, deses, vehicles, and 
methods of drug analysis. In this 
study, we compared the relative effec- 
tiveness of the routes of chloramphen- 
icol delivery to the aqueous humor of 
the eye in rabbits. 


MATERIALS AND METHODS 
Topical Administration 


Six groups of albino-rabbits were lightly 
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. Ocu ar Penetration of Chloramphenicol 


anesthetized using ixtravenously adminis- 
tered 3% pentobarbital sodium. Either 5. ` 
mg of powdered chleraraphenicol or 1% or 
2% chloramphenicol suspended in ointment 
base was placed in the ccnjunctival sac, and 
the eyes were tapeé shut. The ointment 
was a mixture ef six parts white petrola- ` 
tum, and four parts mineral oil. In addition “ 
to the prepared ointments, three commer- 

cial ointments centaiaing 1% chloramphen-. 
icol were studied. Thes: were Chloroptic, 
Chloromycetin, and An“BiOpto. Six eyes 

for each chlorampenicol concentration 





were sampled at intervais of one half, ene, -` o 
two, three, four, five ard six hours. After ~: 


wiping the corneal surface briefly wita a 
cotton applicator werte with 95% methyl 
alcohol, a 0.1 ml samoleof aqueous humor 
was withdrawn through a 27-gauge needle. 
The samples were scored at ~20 © until 
analysis for antibietic levels could. be 
performed using gas-lieuid chromatogra- 
phy. 


Subcon: unctival 
Administration 


Chloramphenicol ie sparingly soluble in 
water but readily soluble in propylene 
glycol and polyethylese glycol..A volume of 
0.1 ml of propylene gycel, or polyethylene 
glycol 400, containing 1, 2, 5, and 10.mg of 
chloramphenicol was. injected: subconjunc- 
tivally through a 27-geuge needle. The 
sampling times were ihe same as for 
topical administratioa, and each group of 
42 eyes were treated zs described under the 
section on “Topieal Administration.” 


Intravenous Administration 


A solution of 50 mg/ml of chloramphen- 
icol in propylene glycol-was prepared for 
the intravenous administration into «the 
ear vein of rabbits. An “intravenous infu- 


sion of propylene glyeolalone at a rate of E 
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Fig 1.—Anterior chamber concentration of chioramphenico: in 
-milligrams per liter vs time is given for topical application of abcut 
0.05 ml of 1% and 2% chloramphenicol in ointment. Each value is 

for arithmetic mean (X) and plus standard error of the mean 


“(bars = SE) of six (N) rabbit eyes. 


10-ml per minute for 20 minutes (total of 
200ml) produced. no subjective detectable 
systemic effects. But with a 150 mg/kg of 
body. weight dose of chloramphenicol in the 
propylene glycol (average 9 mi/rabbit) 
infused over a five-minute period, respira- 
tory. arrest. was produced. Even when in- 
fused over 10 to 15 minute intervals, this 
dose resulted in cyanosis, convulsions, and 
death within one half hour. Doses of 50 to 
© 100: mg/kg of body weight of chloramphen- 
icol, on. the other hand, were given by 
intravėnous infusion over a period of five 
minutes without significant toxicity. The 
sampling and collections of aqueous humor 
were the.same as for topical administra- 


Analysis of Aqueous 
Humor Sampies 


To 0.10 ml of rabbit aqueous humor was 
added 0.2 ml of 0.2M phosphate buffer, pH 
7.0 inia 2 ml test tube. The mixture was 
stirred by swirling. To this was added 0.40 
nl of. purified ethyl acetate; this mixture 
was.then swirled for two minutes. Ten 
minutes later, 0.20 ml of ethyl acetate was 
removed and placed in a 0.3 ml conical tube 
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for evaporation to dryness at 50 C under a 
stream of purified nitrogen. To the dry 
conica: tubes was added 0.20 ml of N,O-bis- 
trimethylsilylacetamide. The mixture was 
swirled for two minutes and centrifuged 
briefly. Several minutes later, 1.0 to 10.0 yl 
of the trimethyisilyl-chloramphenicol reac- 
tion mixture was injected into the gas 
chromatograph. and a single quantitative 
peak was obtained.’ We used the following 
column and settings: 10% silica gel (SP 2100 
Supelport 160-120 mesh) support, 100 em 
column, 4 mm inside diameter glass, at 240 
C, and deteetor at 350 C. This method is 
aceurete to 10 © gm of chloramphenicol 
with the precision of the extraction from 
rabbit aqueous humor being +2%. The 
lower limit ef chloramphenicol in aqueous 
humor was taken as 0.05 mg/liter. 


RESULTS 
Topicai Administration 


The topically applied 1% ointments 
produced bacteriostatic concentra- 
tions of chloramphenicol in the aque- 
ous bumor about one half hour after 
application. The peak drug concentra- 





3 
HOURS 


Fig 2.—Chloramphenicol concentrations in aqueous humor (X, 
SE, N = 6) after topical application of about 0.05 mi of 1% 
commercial chloramphenicol ointments (AL indicates Chioroptic; 
PP, Antibiopto; and PD; Chloromycetin). 


tion occurred between one and two 
hours and varied from 23 to 35 mg/ 
liter (Fig 1 and 2), Bacteriostatic 
concentrations of chloramphenicol 
were maintained for several hours, 
but by six hours, very little drug could 
be detected in the aqueous humor. 

Two percent chloramphenicol oint- 
ment yielded a peak aqueous humor - 
drug concentration of 41 mg/liter-at 
two hours. The average concentration 
of chloramphenicol over a six-hour 
time period was twice as great for the 
2% ointment preparation as eompared 
to 1% chloramphenicol ointment (Fig 
1). 

Five milligrams of chloramphenicol 
powder dusted onto the rabbit cornea 
elicited a peak drug concentration of 2 
mg/liter one hour after application 
(Fig 3): This route of topical adminis- 
tration was much less effective than 
the use of chloramphenicol ointment 
in producing antibacterial drug con- 
centrations in the aqueous humor. 
However, at -six hours, most of the 
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Fig 3.—Chio-amphenicol in aqueous humor (X, SE, N = 6) of 

rabbit eye after topical application of 5 mg powdered drug, 50 and 

- 100 mg/kg of sody weight of drug given intravenously (50 mg/ml 
chloramphenicol in propylenz: infused over 5 minutes). f 


= chlorampheaieo’ powder appeared to 
still be on the surface of che eye. No 
ocular irritetior or local taxicity was 
“observed with the use of ether 1% or 
2% chloramahericol ointmert or the 5 
mg of chloramphenicol powder. 


Subconjunctival 

. Administration 
>. Subconjunctival injections of 1, 2, 5, 
and 10 mg of drug in propylene glycol 
__ and 10 mg doses in polyethylene glycol 
(00, produesd peak chloramphenicol 
ieentrativns of 1, 1.7, 4.3.28, and 18 
_ mg/liter, respectively, in the aqueous 
< humor (Fig 3. Minimal ocular irrita- 
< ton resulted from the injection of 1 
and 2 mg doses of drug ix propylene 
glycol and taz 1) mg dose in polyethyl- 
ene glycol 400. The 5 and 19 mg doses 
of chloramprenicol in propylene glycol 
produced a cyperemia of the conjunc- 
tiva lasting several hours. The poly- 
ethylene giycol 400 was a better 
solvent forthe chloramphenicol and 
was more geadily ‘tolerated by the 
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ocular tissues than was the propylene 
glycol 


Intravenous Administration 


The chloramphenicol in propylene 
glycol was infused over several min- 
utes intravenously in doses of 50, 100, 
and 150 mg/kg of body weight. The 50 
and 100 mg/kg of body weight doses 
or the infusion of 200 ml of propylene 
glycol alone was net toxic thus allow- 
ing for completion of this part of the 
protocol, while the 150 mg/kg of body 
weight dose led to eyanous and death. 
With these large doses of 50 and 100 
mg/kg of body weight of intrave- 
nously injected drug, the peak aque- 
ous humor concentrations were only 
0.7 and 2.3 mg/liter, respectively. 
These peak concentrations of chloram- 
phenicol were fleeting (Fig 3). 


COMMENT 


Chloramphenicol was chosen be- 
cause it readily penetrates into ocular 
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Fig 4.—Anterior chamber concentration cf chloramphenicol in 
milligrams per liter (X,SE,N = 6) vys time given for 1, 2; 5,and 10. 
mg subconjunctival propylene glycol and 70 mg subconjunctival 
polyethylene glycol 400. : g 


tissue following intravenous injection, 
subconjunctival use, and topical appli- 
cation on the eye. °enetration into the 
anterior segment of che eye was esti- 
mated by measuring the aqueous 
humor coneentrat.om of the drug. In 
order to make quan‘itative. compari- 
sons on the effectiveness of the 
various routes of administration, a 
dose-response releticnship was deter- 
mined for the amount of drug used 
and the aqueous Fumor concentration 
of chloraraphenicol found. On -this 


basis, we found the most efficient andi = 


effective method of chloramphenicol 
delivery te the eve was the drug in 
ointments. This finding suggests that. š 

the ointment form of delivery may be 
the most effective, practical way of 
maintaining antikiotic concentrations 
in the anterior segment of the eye be- 
cause of the depet effect, as well as 
the relative ease of administration 
and tolerance of the eye to repeated - 
ointment epplicatiors. Š ; 


With the singl instillation of 1% 


















chloramphenicol ointment, we found 
aqueous humor concentrations to be 
similar to or higher than those 
reported for the repeated use or 
bathing of 0.5% chloramphenicol solu- 
tion in the eyes of humans’ or rabbits.’ 
When comparing the efficiency of the 
various routes of administration, the 
topical 1% chloramphenicol ointment 
applied in a volume of 0.010 ml 
delivers 0.1 mg of drug per applica- 
tion. The repeated topical route of a 
0.5% chloramphenicol solution at five- 
minute intervals** or the ocular bath,’ 
while effective in delivering drug to 
the anterior segment of the eye, re- 
quires several times more drug in 
volumes of several milliliters. Leopold 
et al* applied a 5% suspension of chlor- 
amphenicol in white petrolatum to 
two rabbit eyes. They found a peak 
aqueous humor concentration of 5 
mg/liter. The stiff white petrolatum 
has been replaced in modern ophthal- 
mic ointments by a 6 to 4 mixture of 
white petrolatum and mineral oil or 
the equivalent. This mixture has the 
unusual property of being a semisolid 
at room temperature for drug suspen- 
sion but readily melting at ocular 
temperature for drug delivery. With 
modern ophthalmie ointments, the 
suspended drug is maintained in 
contact with the eye several times 
longer than occurs with aqueous 
drops. The fact that aqueous humor 
concentrations of chloramphenicol ob- 
tained by bathing the eye with a 0.5% 
solution of the drug’ are similar to 
those found using a single application 
of a 1% drug in ointment, suggests 
that contact time is one important 
determinant in the ocular penetration 
of chloramphenicol. 

Studies on the effectiveness of 
subconjunctival chloramphenicol are 
more difficult to compare with the 
other routes of administrative be- 
~ cause aqueous solutions are limited to 
-& 0.5% chloramphenicol concentration. 
Two milliliters of chloramphenicol 
solution are required to deliver 10 mg 
of the drug to the eye. By dissolving 
the chloramphenicol in propylene gly- 
col or polyethylene glycol, we, as well 
as Leopold et al,* were able to inject 10 
mg of chloramphenicol subconjuncti- 
vally and to produce a peak aqueous 
humor concentration of about 30 mg/ 
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liter with only temporary ocular irri- 
tation. In order to produce similar 
aquecus humor concentrations using 
the drug in aqueous solutions or 
suspensiens, it was necessary to use 50 
mg? and 150 mg” doses, respectively. 
These eyes of rabbit and man became 
so rec and irritated that repeated use 
of the drug required a waiting period 
of several days. When Abraham and 
Burnett’ redueed the dose by inject- 
ing 12 mg of the drug subconjuncti- 
vally in man, the aqueous humor 
concentration temporarily reached 4 
mg/liter at 15 minutes. 

An alternative to overcome the solu- 
bility problem is by using subconjunc- 
tival injections of the relatively water 
soluble chioramphenicol succinate. 
While this preparation allows for rela- 
tively smaHer volumes of water, it 
shares the property of the parent 
compcund of being excessively irritat- 
ing to tissues. Ocular absorption stud- 
ies on the suecinate form are not 
encouraging. McPherson et al" found 
no ocular penetration of chloramphen- 
icol following a subconjunctival injec- 
tion cf 10 mg of the succinate in 
rabbits or cataract patients. Brough- 
ton and Goidman” utilized 30 mg of 
the succinate by the same route to 
produee aqueous humor concentra- 
tions of 20 to 10 mg/liter. It would 
appear, therefore, that the use of 
chloramphenicol in an organic solvent 
that is as yet undefined for human use 
will be the method of choice for deliv- 
ering the drug dy the subconjunctival 
route. 

Chicramphenicol levels can be de- 
tected in the aqueous humor after 
intravenous injection. In rabbits, Leo- 
pold et al reported a peak concentra- 
tion of 9.5 mg/liter at one hour using a 
50 mg/kg of body weight dose, and 
with a 150 mg/kg of body weight dose, 
they reported peak concentrations of 
90 mg/liter at five minutes and 16 
mg/liter at 45 minutes. This differs 
markedly from our findings of only 
0.7 and 23 mg/liter doses of 50 and 
100 mg/kg of body weight, respec- 
tively. 

A high blood concentration does not 
necessarily mean an adequate con- 
centration in the ocular fluids or 
tissues that are involved in the infec- 
tious process. In general, the blood- 





aqueous barrier is more permeable to 
more neutral substances such as chlor- 
amphenicol, than to weak acids such 
as penicillin. However, there are 
factors other than barrier permeabil- 
ity that determine drug penetration 
such as molecular weight, concentra- 
tion gradient, distribution of the drug, 
and transport. The problem with 
systemic medication is that it is easy 
to reach systemic toxicity using high 
doses in trying to achieve bacterio- 
static levels in the anterior chamber 
fluid. As previously mentioned, our 
intravenous dose of 150 mg/kg of 
body weight resulted in systemic 
toxicity manifested by convulsions 
and death. 


This investigation was supported in part by a 
grant from the National Society for the Preven- 
tion of Blindness, Inc. 


Nonproprietary Name 
and Trademarks of Drug 


Chloramphenicol_Amphicol, Antibiopto, 
Chloromax, Chloromycetin, Chlo roptte, 
Cylphenicol, Mychel. 
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THIRD INTERNATIONAL || 
CORNEO PLASTIC || 
CONGRESS 
ROYAL FESTIVAL HALL, LONDON 
June 29th to July 1st 1977 
sponsored by ALCON U.K. Limited 





main topics: The Surgery of 


CORNEA, LACRIMAL SYSTEM, LIDS and ORBIT 


Great. changes have taken place in the concepts of, and approach to. 
corneo plastic problems since the last London meeting 10 years 
ago. 
World Authorities in the respective fields will 
head the discussions. 
THE STALLARD MEMORIAL LECTURE 
Professor Paul Tessier of Paris. 
“The Cranio Facial Malformations Related to the Orbit” . 
THE SIR BENJAMIN RYCROFT LECTURE 


Prof. Edward Maumanee, Johns Hopkins Univ. Baltimore. 





“Corneal Grait Rejection.” 


Exhibition in the Royal Festival Hall of 

Surgical Instruments by British and Foreign Companies 

Social Activities include a FORMAL DINNER 

BOAT TRIP on RIVER THAMES to GREENWICH. 

VIST to ROYAL BALLET (limited tickets) LADIES PROGRAMME. — 





Details from: T. A. Cassey MCh., F.R-C.S., 
Corneo Plastic Unit, 
Queen Victofia Hospital, 
East Grinstead, 
Sussex, Engiand. 





anterior-posterior capability 


The Suction infusion Tissue Extractor speaks for itself. 


ees! functions in one probe for one in- gy EE Raric, fresh-fluid reflux through cutting ay 
cision, one-handed operation. port aids in lens hydration (during lens- 
ectomy), blunt dissection of membra- 
EE Surgeon directly controls all functions § 5 nous tissue and washing retinal surface. 
through use of foot pedal; fingertip by- 
pass vacuum port ring on handpiece EB Battery-powered console insures 
enables surgeon to regulate rate of as- against electrical hazard. 


piration without an assistant. 


te Safety switch provided for instant curly 


Fe Fiber optic system attaches to operat- ij IJ off of all operating functions. 


ing tip for direct illumination. 


pE Specialized electroplating and lapping IJ Ij 

eg Modular construction of handpiece ij ij techniques create the most effective 
facilitates cleaning, care and mainte- cutting mechanism available for intra- 
nance... even in the O.R. ocular microsurgery. 


SITE Instrument manufactured in USA. $79 50 complete in carrying case 
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REVERSE OSCILLATE 


456 Parkway, Lawrence Park Industrial Park, Broemall, Penna. 19008 - (215) 353-4350 
Philadelphia + New York - Los Angeles - Chicago - Houston - Atlanta - Cleveland f 


All products repaired and serviced in Braomall, Penna. 


..With the future in Sight 
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HMS (medrysone) can stop blossoming phone calls. 


Don't let blossoms and pollen start your phone 
ging because an ocular decongestant or decon- 
sstant-antihistamine combination won't suppress 
fuler inflammation. 


sometimes alergic or vernal conjunctivitis triggers 
lammation which requires higher caliber therapy. 


[hen it’s time for HMS® the safer steroid that sup- 
esses superficial inflammation. 


IMS provides enough potent anti-inflammatory 
tivity to stifle mild inflammation, yet there’s less 


PO im edrysone) 10% 

film* 

e ophthalmic suspension 
ains: nedrysore 
Liquifilm (poly vinylalcanol) 
CATIONS HMS medr so 
inetivitis, episcsrit j 
TRAINDICATIONS 
ute superficialhners 
al diseases 





10% 







) is effective in the treatment of allergic conjunctivitis, vernal 


tivity 






indicated in the following conditions 









ents of the drug 


ons of the eye may be masked, enhonced or 
ation. 2. Corneal or scleral perforation occasionally 
topical steroids. In high dosage have been 
J d use of topical steroids may increase intraocular 
Jitant glaucoma Gamage to the optic nerve, and defects in visual 
mowever, data from 2 uncontrolled studies indicate that in patients 











risk of IOP rise than with dexamethasone. 

In fact, HMS is the only steroid indicated for 
epinephrine sensitivity in glaucoma patients. 

Plus, HMS contains soothing Liquifilm® to comfort 
the hot eye and prevent the unnecessary corneal 
drying often caused by aqueous-based solutions. 


HMS® (medrysone), the safer steroid for superfi- 
cial inflammation. 


Why wait for the calls to blossom? 









| corticosteroids may -arely be as- 
> 5. Systemic absorption and 
(medrysone) is not 
as not been demon- 
1al herpes simplex re- 
longed use may aid in 
s liberated from ocular 
Ould be limited to condi- 
le risk to the fetus may be 






may result with the use 
se in iritis and uveitis as its the 
ditions. 7. Steroid medicaticn i 
s great caution: frequent slit lamp microsc Opy is si 
ablishment of secondary ocular 
e in Pregnancy: The use of to 
us enough to warrant such 
ec by the expected benefit to the 





















culor pressure and lens 
re a steroid has been 


ADVERSE REACTIONS Occasional transient stinging and burning may occur on instillation. 


DOSAGE AND ADMINISTRATION One drop instilled in the c 


njunctival sac up to every four 
hours, Shake well before using 


allenmani 


PACIFIC HOSPITAL OF LONG BEACH PRESENTS 


IMPLANT WEST 77 will bring together, in one Symposium, many of the most knowledgeable 
and experienced lens implant surgeons in the world to provide contemporary instruction in the 
concepts and techniques of the specialty. The objective of the complete Symposium is to 
provide comprehensive instruction in intraocular lens implantation for practical clinical appli- 
cation. In addition to the Advanced Lecture Seminar, optional courses are offered in 
Fundamentals, Live Surgery, Special Seminars and Eye Laboratory. A 400-page Implant 
Reference Book is provided. Implant West 77 is sponsored by Pacific Hospital of Long Beach. 
Physicians attending the Advanced Lecture Seminar may report up to 20 hours of formal 
(Category |) credit towards the California Medical Association Certificate in Continuing Medical 
Education and the American Medical Association Physician Recognition Award. Additional 
hours of credit may be reported for the optional courses attended. Approximate total: 541% 


hours. FACULTY 


Chairman: Kay Michelis, M.D. 


Frederick T. Ellingson, M.D. Marvin Kwitko, M.D. 
Miles Galin, M.D. J. Winthrop Macy, M.D. 


Robert Azar, M.D. 
Charles Bechert, M.D. 


John Sheets, M.D. 
Dennis Shepard, M.D. 


Gordon Black, Ph.D. 
Herve Byron, M.D. 


Stanley Carson, M.D. 
Gilbert Cleasby, M.D. 


Don Dickerson, M.D. 


John Gilmore, M.D. 
Herbert Gould, M.D. 
Harry Holcomb, M.D. 


John A. Householder, M.D. 


Robert Hubbell 


Ralph Marcarelli, Esq. 
Robert Miller, CPA 
Oliver Nees, M.D. 
Donald Praeger, M.D. 
Henry Schultz, J.D. 


Robert Sinskey, M.D. 
Howard Slavin, Esq. 
Jerald Tennant, M.D. 
Steve Thomas 

Marilyn Welsch, R.N. 


Ron Jensen, M.D. 
Otto Jungschaffer, M.D. 


PROGRAM 


ADVANCED LECTURE SEMINAR—Sat, Sun, Mon, June 4, 5 6 
Tuition includes 400 page Implant Reference Book, breakfasts, lunches. Instruction includes preoperative, surgical and 
postoperative lens implantation techniques involving all major intraocular lenses. Intracapsular/extra-capsular/phaco-emulsifica- 
tion. Instruments, anesthesia, complications. Clinical investigation. Slides, motion pictures. 

PHYSICIANS $475.00/RESIDENTS $375.00/PARA-MEDICAL PERSONNEL $150.00 


OPTIONAL COURSES—available only in addition to the Advanced Lecture Seminar 


FUNDAMENTALS OF IOL IMPLANTATION—Thurs/June 2—$150.000 

Introduction to lenses/History/Evolution of techniques/Sources 

Beginning Tips 

LIVE SURGERY DEMONSTRATION-—Fri/June 3—$150.00 

Live Intracap and extracap procedures/TV taped complications instruction 

EYE LABORATORY—Sun, Mon Evenings/June 4,5—$175.00 each 

Microscopes, eyes provided / individual instruction—limit 30 per evening 
SPECIAL SEMINARS—Tues, Wed, Thurs/June 7,8,9—$275.00 total 
Seven individual 2-hour seminars by experienced implant surgeons on all phases of personal surgical techniques. Also (on 
Thurs) eight instructors (doctors, lawyers, CPA, specialists) on building your surgical practice, tax shelters, malpractice 
protection, investment tips, government contrels, partnerships, group and solo practice 


REGISTRATION 


Mail registration with tuition check (Payable to Implant West 77) to Pacific Hospital of Long Beach/Continuing Education Office/ 
P.O. Box 1268/Long Beach, CA 90801 Questions? Phone (213) 595-1911, Ext. 312. 


DISNEYLAND HOTEL RESERVATIONS 


Implant West 77 is being held at the DISNEYLAND HOTEL. Mail your reservations directly to: Disneyland Hotel/Implant West 77 
Reservations/1150 Cerritos Avenue/Anaheim, CA 92803. Phone: Anne McBain at (714) 778-6600 


Robert Drews, M.D. 
David Dulaney, M.D. 


Gary Seltzer, M.D. 
Edgar Rainen, M.D. 


David Worthen, M.D. 











Maximum comfort for 
all your patients. 





For new patiens, Comfort Drops 
helps bridge the adjustment to hard 

| contact lenses. For long-term wearers, 
including the aphakic patient, 
Comfort Drops:relieves irritation and 
lensawareness, and restores maximum 
comfort —witho st requiring removal 
of lenses from the eyes or affecting 
visual acuity. Carfort Drops is 
compatible wich all Barnes-Hind 
products and virtually all other 
contact lens eare products. 











Effective cleaning aids 


visual acuity. 





The Comfort Drops formulation of 
non-ionic surface active agents 
provides optimum surface tension. 
1is means effective lens cleaning 

„capability which a ds visual acuity 
without irtitation. After instilling 
Comfort Props, normal blinking is all 
that’s needed towash the lens free of 
accumulated residue. Use of 








Comfort Drops prior to lens insertion 
rinses the eye of potentially irritating 
deposits. Result—a cleaner lens. 


ce 











Comfort Drops rewets 


without lens removal. 





The Comfort Drops formulation of 
surfactant and polymers provides an 
optimum contact angle—which 
affords the exceptional wettin: 
efficiency eee — 

that makes 
in-use lens 
wetting 
possible. 





n UP CUSHION, 





Comfort Drops cushions 


without blurring. 





PVP (polyvinylpyr-olidone) and other 
selected agents are carefully balanced 
to cushion away lens awareness 
without blurring the vision. This is 
achieved by coating the lens surface 
with a continuous 24- micron film— 
about triple the thickness of the 
normal precorneal tear film. 








Only Comfort Drops cools 
and soothes. 





Alone among concitioners, Comfort 
Drops contains a cooling agent. Thus, 
Comfort Drops refreshes and cools 
the eyes, relieving irritation. Also, 
Comfort Drops is isotonic. The 
formulation matches the osmotic 





pressure of lacrimal fluid to assure 
a soothing feeling en instillation. 


4 Barnes-Hind Pharmaceuticals, Inc., 895 Kifer Road, Sunnyvale, California 94086 





THE COMPARATIVE EFFICACY OF TW 


ADSORBOCARPINE** 


Miotic for treatment of glaucoma 
[Pilocarpine HCI in Adsorbobase® `) 


Description: Adsorbocarpine Ophthalmic 
Solutions are sterile, buffered, stabilized 
solutions of pilocarpine HCI (U.S.P.) in 
Adsorbobase—(a combination of high 
molecular weight, water soluble polymers 
and polyvinylpyrrolidone). Adsorbocar- 
pine is available in three strengths: 1%, 
2% and 4%. All strengths, in addition to 
the respective amount of pilocarpine 

HCl, contain: 


Vehicle: Adsorbobase and 0.40% 
Hydroxyethylcellulose 


Preservatives: Benzalkonium 
Chlorides. ioc. - 2. 0.004% 
Disodium Edetate . 0.10 % 


Indications: For the control of intraocular 
pressure; as a miotic in the treatment 
of chronic, simple, open-angle glaucoma; 
to counteract the effect of cycloplegics. 
The choice of strength should be 
determined by the severity of the con- 
dition and the response of the patient. 
To relieve tension in the treatment of 
acute glaucoma Adsorbocarpine may be 
used alone—prior to emergency surgery 
—or in combination with other mietics 
or carbonic anhydrase inhibitors. 


Administration: The choice of concentration 
and the frequency of instillation should be 
determined by the severity of the condi- 
tion and the response of the patient. 


Supplied: tn 15 cc. sterile dropper 
vials—1%, 2%, and 4% strengths. 


Contraindications: The use of Adsorbocar- 
pine is contraindicated where pupil ary 
constriction is undesirable or hazardous 
such as in acute iritis. Miotics should be 
used with caution in hypertension. 


Precautions: Avoid overdosage. 


Adverse Reactions: There are no known 
side effects except slight ciliary spasm 
with resultant temporary reduction in vi- 
sual acuity. Sensitivity is infrequently ob- 
served. Contact allergy or mucosal sensi- 
tization may develop after prolonged use. 
If signs of sensitivity develop during treat- 
ment, or if irritation persists or increases, 
the patient should be advised to discon- 
tinue use and consult the prescribing 
physician. 


Caution: Federal (U.S.A.) law prohibits 
dispensing without prescription. 


“Patented 





@ Adsorbs to the cornea and enhances 
ocular penetration of pilocarpine. 


® Helps control intraocular pressure—often 
with two or three daily instillations. 


® Restores ocular dynamics by increasing 
the facility of outflow. 


® The Adsorbobase vehicle—an ocular 
wetting agent, lubricates and soothes. 


Burton, Parsons & Co., Inc. 

Ophthalmic Products Division 

Central Industrial Park, Washington D.C. 20027 
Montreal, P.Q., Canada 

Munich, Germany 


LOCARPINE HCI PREPARATIONS 
NTRAOCULAR PRESSURE VARIATIONS’ 


DECREASE IN INTRAOCULAR PRESSURE versus TIME FOLLOWING ADMINISTRATION OF DRUG 


STAGE Il 
Pilocarpine HCI 
in Adsorbobase 


STAGE | 
Pilocarpine HCI 
in Methylcellulose 


% IOP Under 22 mm/Hg Approx- 
imately 6 and 10 Hours Following 
Administration of Drug—20 Eyes (10 


Patients) 


Medication 6 hrs. 
STAGE | 

Pilocarpine / 
Methylcellulose 60% 


AVERAGE DECREASE IN INTRAOCULAR PRESSURE (mm/Hg) 


STAGE II 
Pilocarpine/ 
Adsorbobase 100% 


10 hrs. 


30% 


60% 





2 4 6 
TIME (HOURS) FOLLOWING INSTILLATION OF DRUG 


REDUCTION IN INTRAOCULAR PRESSURE versus TIME FOLLOWING ADMINISTRATION OF DRUG 


P 
A N a PERE 6 HOURS AFTER LAST DROP 
H M wp Medication STAGE | 
gB 
E 
> R oD os OD os 
1 32 30 21 23 
2 33 35 23 23 
3 32 32 24 21 
4 35 33 24 24 
5 32 30 19 21 
6 30 32 23 20 
7 25 30 21 21 
8 25 27 20 20 
9 28 28 2 21 
10 32 32 23 21 


Note: After & hours all syes treated with Adsor- 
bocarpine were under control (under 22mm /Hg). 
Control was lost in 40% of the eyes treated with the 
pilocarpine —Cl/methylcellulose preparation, and a 
return to resistance to outflow was observed. After 
10 hours 5C% of the eyes treated with Adsorbocar- 
pine were Sil! under control, in contrast to 30% of 
tne eyes receiving the pile/ methylcellulose medica- 
tion. + The eetion of the aqueous polymeric vehicle 
(Adsorbobase™ ) used in Sdsorbocarpine has been 
attributed tc its enhanced retention on the corneal 


REFERENCE 


“APPLANATION TA (GOLDMANN) TONOMETER 





STAGE II 
OD OS 
18 18 
18 18 
16 20 
et 19 
18 18 
19 19 
21 20 
20 16 
19 19 
18 19 


surface. This results in an increased penetration of 
pilocarpine into the aqueous humor and helps 
maintain acceptable outflow improvement and in- 
traocular pressure reduction. 


“A gradual but incessant deterioration of visual fieids is 
frequently observed when nocturnal and early moming 
pressures are not adequately controlled. It wouid seem 
advisable to prescribe a formulation of pilocarpine to 
maintain intraocular pressures at normal levels 
throughout the night. 1 


1. Barsam, P.©. Am. Acad. Ophthal. and Oto., Scientific Exhibit, Ann. Meeting, Dallas, Texas (1974). 





SEMI-ANNUAL 


Oruloplastic Surgical Dissection Course 
of the 
Netu York Medical College - Westchester County Medical Center 


Wednesday, Nov. 2, 1977: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical Seminar 


Thursday, Nov. 3: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 


Friday, Nov. 4: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 


Saturday, Nov. 5: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


FACULTY: J. Adler; |. Baras; C. Baerman; G. Baum; J. Bergman; V. Boniuk; R. Coburn; 
N. Cousins; M. Dunn; D. Gaffin; H. Gould; M. Guibor; P. Guibor; S. Hecht; 
T. Hoyle; A. Leonard; T. McGovern; D. Praeger; H. Settles; G. Wiggs; 
D. Wolfley; E. Young; and others. Course Directors: Michael Dunn & Pierre Guibor 


OBJECTIVES: Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic, and Dermatologic Plastic 
Surgeon. To provide the practicing and resident surgeon with an integrated oculoplastic surgical 
course employing LIVE SURGEFY, VIDEO TAPES, FILMS, LECTURES and PARTICIPANT'S 


CADAVAR SURGERY. 


INQUIRE: 
Ms. Tamkin 
REGISTRATION: c/o Dr. Pierre Guibor 
Limited Enrollment 630 Park Avenue 
New York, NY 10021 
(212) 734-1010 


Reserved for you 





CREDIT: 





34 hrs. credit 
Category |, A.M.A. & C.M.E. 


Nobody knows eyes like an ophthalmologist. 
That’s why we believe products like 
Cortisporin Ophthalmic Ointment and 
Suspension should be prescribed only by 
physicians with special training and 
knowledge in ophthalmology ... and why we 
promote these products only to specialists 
such as you. 


Cortisporin® Ophthalmic Preparations 


____—— Pseudomonas 
POLYMYXIN B Haemophilus 
Klebsiella 
Aerobacter 
NEOMYCIN Escherichia 
Proteus 
Corynebacterium 
BACITRACIN Staphylococcus 
(in ointment Streptococcus 
only) Pneumococcus in vitro spe, 


Wide antibacterial spectrum; 

gentle anti-inflammatory action 
antibacterial activity against most 
pathogens likely to be involved in 
ophthalmic infections accessible to local 
therapy 


gentle anti-inflammatory action to alleviate 
swelling, pain, itching, and inhibit corneal 
neovascularization 


two convenient sterile forms 


Please see next nage for brief summary of prescribing infhrmatior 


CALL FOR PAPERS 


AMERICAN SOCIETY OF OCULARISTS 
ANNUAL JOINT SCIENTIFIC MEETING 
SUNDAY, OCTOBER 2nd — A.M. (PRECEDING A.A.0.0.) 
STATLER HOTEL, DALLAS, TEXAS 


SCIENTIFIC PAPERS ARE TO BE PERTINENT TO 
OCULOPLASTIC SURGERY AND OCULAR PROSTHETICS 


PREPARED OUTLINES MAY BE SENT TO PROGRAM CO-CHAIRMEN 


A, Jan Berlin, Jr., M.D. Clinton McCord, Jr., M.D. 
Cleveland Clinic 2004 Peachtree Street N.Z. 
‘$590 Euclid Avenue Atlanta, Georgia 30309. 
Cleveland, Ohio 44106 


ONTRAINDICATION: 





Guaranteed Tears 


No one would dispute the onion’s tear- 
making prowess. But onion tears won't 
soothe irritated dry eyes. 


Liquifilm® Tears and Liquifilm® Forte will. 


Formulated to be more like normal, healthy 
tears than any artificial tear available, Liqui- 
film Tears soothes, lubricates and comforts 


allen-an 


And when a more viscous tear is require: 
Liquifilm Forte, the enhanced ocular lubr 
cant, provides optimum viscosity with litt! 
or no stickiness. 


Liquifilm Tears and Liquifilm Forte- 


for eyes crying for tears. 





Feature Proto 


Edited by Davia D. Donaldson, MD 
Massachusetts Eve and Ear Infirmary 
% 243 Charles St Boston, MA 02114 


Congenital Tortuosity 
of the Retinal Arteries 


James R. Boynton, MD, Edward W. Purnell, MD, Cleveland 


A 65-year-old woman who had no 
ocular complaints was examined and 
was found to have tortuous arteries in 
both posterior poles of the fundus. 
Visual acuity was 20/20 in each eye, 
and the results of the remainder of the 
ocular examination were normal. 
There were no significant systemic 
abnormalities. The tortuosity was 
somewhat more marked in the right 
eye (Fig 1) than in the left (Fig 2). 





Fig 1 Fig 2 
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Correspondence 


Frequency of Central Visual 
“Impairment in Retinitis Pigmentosa 


fo the Editor.—Retinitis pigmentosa 
(primary pigmentary degeneration 
“of the retina) is a group of clinically 
= similar-appearing, but genetically 
_ varied, disorders principally affecting 
>the rods and characterized by night 
blindness and peripheral visual field 
impairment. Central vision is said to 
be spared until late in the course of 
the disease, when cones may also 
become affected. Recently acquired 
data indicate that. such optimism 
~ regarding the preservation of central 
visual acuity is probably unwar- 
ranted, 
„One hundred and sixty-seven con- 
secutive patients with retinitis pig- 
‘mentosa were studied. The criterion 
visual acuity was 20/50 or less in 
either or both eyes. Twenty-five 
patients with decreased central vision 
due to cataracts, chorioretinitis, 
myopic retinal degeneration, glau- 
coma; and other similar nonretinitis 
` pigmentosa-related disorders were 
eliminated from the study, as were 
seven patients with apparently uni- 
~ lateral disease. 
Forty-eight percent of the sample 
- group had central vision of 20/50 or 
less; 52% had vision better than 20/50. 
Results of visual function tests (Snell- 
en acuity, Goldmann fields, dark 
adaptometry, electro-oculography, 
and electroretinography) were corre- 
lated with the duration of subjective 
might blindness. With the exception of 
visual acuity, no substantial differ- 
ence could be found between centrally 
impaired and noncentrally impaired 
patients at a given duration of the 
disease. Nor could a substantial 
ifference be found in the age of 
onset of subjective night blindness 
between the two groups. The inci- 
dence of central visual impairment 
-was independent of the genetic mode 
of inheritance. 
Patients with central visual impair- 
ment had subjective night blindness 
for a mean duration of 21 years, while 


those with 10 central visual impair- 
ment (20/40 or better) had subjective 
night blindress for approximately 13 
years. These figures lend support to 
the clinical impression that central 
visual impairment occurs with ad- 
vanced disease. However, the mean 
age of patients with central visual 
impairment was only 38 years, which 
by current life-span values is rela- 
tively young. Clinicians are cautioned 
against giving patients with retinitis 
pigmentosa an everly optimistic prog- 
nosis regarding the preservation of 
central visien during the course of 
adult life. 

cEROME T. PEARLMAN, MD 

Rosert N. AXELROD, MD 

Ann Tom 

Los Angeles 


Epinephrine Hydrochloride 
Responsiveness 


To the Editor—We read with great 
interest twc adjacent articles in the 
December 1976 issue of the ARCHIVES 
by Becker and Shin (94:2057-2058) and 
by Shin and 2o-workers (94:2059-2060). 
These articles suggest that epineph- 
rine hydrecHoride responsiveness cor- 
relates witk the occurrence of field 
loss in people with elevated intraoc- 
ular pressure levels. This observation 
is important in trying to understand 
the pathogenic mechanism and the 
clinical man.festations in glaucoma. 
However, we would like to urge 
caution in using “epinephrine respon- 
giveness” as an indication for therapy 
in individuals with abnormal pressure, 
at least unti further evidence is avail- 
able. In a report by Becker and 
Morton (Am J Ophthalmol 62:272-277, 
1966), 50 sudjects were treated with 
epinephrine to one eye and followed- 
up prospectively for four to five years. 
Of the seven individuals in whom 
visual field loss developed, only two 
were “epinephrine responders” by the 
criterion used in the recent article by 
Becker and Shin. These two were only 
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two among ten epinephrine respond- 
ers, leaving eight epinephrine re- 
sponders in whom field loss did not 
develop. Thus, in the 1966 report, the 
incidence of field loss in epinephrine 
responders was two of ten (20%) 
compared with the 50% and the 32% 
reported in the present two articles. 
Of 40 nonresponders in the 1966 
report, field loss developed in five 
(12.5%), which is statistically no 
different from the 20% incidence in 
the epinephrine responders in the 
1966 report, nor is it different from 
the 6.5% among nonresponders in the 
current Becker and Shin report. None 
of these percentages within or be- 
tween studies are statistically differ- 
ent by the x? test, except for the 50% 
and the 6.5% figures. 

Why are the percentages so variable 
from one study to another? Is it 
because subjects in the recent series 
of Shin and Becker were all high 
steroid responders? Is it because all 
individuals with a family history of 
glaucoma were excluded from the 1966 
study? Even the 6.5% figure is higher 
than the risk in most prospective stud- 
ies. Is there some other element of 
selection in the groups that reach the 
St Louis glaucoma center for study? 
And how accurate is the 50% calcu- 
lated risk for epinephrine responders 
in view of the fact that it is statisti- 
cally not different from a calculated 
20% in the 1966 series. 

Faced with these uncertainties, we 
can’t be confident that a test epineph- 
rine responsiveness would be a valid 
predictor of risk within a particular 
group that was not as highly selected 
as the recently reported series. If the 
average patient in an office more 
closely resembles the subjects of the 
1966 series (with regard to such things 
as pressure level, age, presence of 
systemic disease, family history, ete), 
the epinephrine test would not be a 
meaningful predictor. These consider- 
ations do not detract from the general 
principle that therapy might be con- 
sidered appropriate for individuals 
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who, based cn other considerations, 
seem at high visk, and who also en joy 
-a striking aaoumt of beneficial pres- 
sare lowering “rom epinechrine or 
pilocarpine therapy. However, we 
Must be careful mot to use ecinephrine 
‘responsiveness zs the maiz criterion 
Ter estimating risk (and hence as an 
--indieation for therapy) without regard 
te the presence or the absence of other 
indicators of risk. ; 

Ste*#ex M. Dranez, MD 

Vancsuver, Britisk Columbia 

Deuaias R. ANDERSON, MD 


Nonproprietary Name 
and Trademarks of Grug 
Epinephrine: 
© con, Adres 
tera E. 


rechloride—Adrin, Glau- 
ae chloride, Epegrin, Mis- 





In Reply.—Brance and Anderson raise 
"important ġuəstiens about the details 
_ of our epinephein2 hydrochloride stud- 

“ies. They nose that the 1936 series 
excluded patiexts with a family histo- 
ry of glaucoma and did nc* require 
high cortieostersid respoasiveness. 
They failed tc 20-e, however, that the 
1966 series: did not require ocular 
: hypertension Fat only borderline in- 
traocular pressure (more tkan one 
-third of the patents included were 
. hormotensive throughout tke study). 
Tt must alse se pointed out that the 
follow-up perii was only fær to five 
— years in 1966 as compared w tà five to 
ten years in 19°6. In addition, Drance 
->and Anderser ic not have available 
~~ the epinephriae testing (24 sours or 
seven days} “or the 196€ study. 
Instead, they asec the reported mean 
intraocular pressure values daring the 
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Predictive Value far Field Loss of the Epinephrine Response 
in Ocular Hypertensives 


No. of Patients 
‘Without Field Loss 


7/50(14%) 5/16(31%) 2/34(6%) 
1966 3 10/50(20%) 8/16(50%) 2/34(6%) 
“1976 3-2 20/80(25%) 17/34(50%) 3/46(7%) 


entire six- to 60-month period of 
treatment. 
When the criteria of the 1976 report 


for the epinephrine response were ` 


applied to the 1966 series, there were 
16 rather than ten epinephrine re- 
sponders. Five of seven of those that 
lost field responded with a decrease in 
intraocular pressure of more than 5 
mm Hg after a regimen of topical 
epinephrine as compared with 11 of 43 
ocular hypertensive patients who did 
not lose field. Therefore, the predic- 
tive values for the epinephrine test in 
the 1966 series were as indicated in 
the Table (ie, five of 16 epinephrine 
responders lost field as compared with 
two of 34 nonresponders). When that 
series was updated to the eight- to 
ten-year follow-up period, three more 
patients who were epinephrine re- 
sponders lost field. The predictive 
values became eight of 16 as compared 
with two of 34. This proved quite 
comparable to the 1976 series (17 of 34 
vs three of 46). 

We appreciate the interest ex- 
pressed by Drance and Anderson and 
the opportunity to update our 1966 
report. We hope that our explanation 
answers their questions and resolves 
their skepticism. As we indicated in 
the report, the conclusions suggested 
by the retrospective data of the 1976 
series require prospective studies. 
Furthermore, we agree that the 
response to epinephrine is only one of 
multiple risk factors that must be 
taken into consideration by the clini- 
cian when making decisions as to the 
therapy to use with ocular hyperten- 
sion. Nevertheless, if the findings are 
confirmed by additional studies, epi- 
nephrine testing may prove to be a 








Field Loss and AP* 






> 5 mm Hg = 5mm Hg 










*&P indicatesthechenge in intracewar Pressure 24 hours to seven days after a regimen of topical 


2% epinephrine. 
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Done H. Sum, MD 
MıcasgL A. Kass, MD 


ALLAN E. Koker, MD | 
St Lows = : 


Management of Irreversibie Sp 
Mydriasis After Penetrating = 
Keratoplasty ES gros 

To the Editer.—Irreversible mydriasi 
after penetrating keratoplasty 
been reported in’ the literatu 
Pupillary abnormality af ter retinal 
detachment operation is presumed to 
be due to impairment of function of 
the short ciliary nerves. This condition. 
can pose several preblems in a young 
person, and I would like to report the 












treatment of one suchscase. 


Report of a Case.—A 3&-vear-old man had 
a 6.1-mm penetrating Eeratoplasty in April 
1972. Althouga the postoperative recovery _ 
was uneventful, his popi remained fully- 
dilated two months after discontinuing © 
treatment with 1% atropine drops. Treat: 
ment with demecarium bromide (0.5%) or. 
echothiophate: iodide (Phespholine Iodide) 


(0.125%) could not influence the size of the ~ 
pupil after seven-day justillations.. The 
patient complained of glare and blurring of 
vision, although Eis pinkele visual acuity 
was 6/9. We fizted him with a shell contact 
lens with the iris pattern (similar to the. 
other eye) painted onte the lens, leaving a 


central 2-mm-sized opening. 


For more than three years now he 
has been wearing this lens for up. to 
eight to ten hours per day without any 
problem, and his visual acuity is still 
6/9 with the jens. 

Max Nanasi, FRCS, DOMS, DO 
Paisley, Renfrewshire, Scotland 


1 Alberth B, Schnitzer A: Irreversible myd- 
riasis following keratoplasty- for keratoconus, 
Klin-Monatsbl Azgenheilkd 139:330-335, 1971. 

2. Legrand J, Hervouet F, Lerat M: Four cases 
of irreversible mydriasis after keratoplasty for 
keratoconus. Bul? See Opléaizel Fr 70:329-334, 
1970. ; 

3. Komukai M, Ohashi K< Irreversible mydrias- 
is after keratoplasty for keratoconus. Acta Sor 
Ophthalmol Jap-T7:105-112, 1973, 
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average pH 
during shelf 
storage @ 25°C 
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TIME IN MONTHS 


Eppy/N: the most comfortable the laboratory studies and provide you with 

epinephrine available for your samples of Eppy/N 12% and 1% solutions. 
: Let your glaucoma patients enjoy the 

glaucoma patients. Gomforr gone: 

Eppy/N, formulated at an optimum See summary of prescribing information 

physiologic pH of 7.4, is adjusted to the on adjoining page. 

natural pH of tears. It starts comfortable yes eset 

and stays comfortable for your patients. As *Adler, F H. “Physiology of the Eye,’ 4th Ed., 


`. V. Mosby Co., St. Louis, Pg. 39, 1965. 
shown above, the relatively slight change in C. V. Mosby Co-, St- Louis, Pg Ahi 


pH maintains Eppy/N within the zone of 
comfort for most open-angle glaucoma 
patients. 

Eppy/N also keeps up the Barnes-Hind 
tradition of therapeutic excellence. Eppy/N 
contains 100% free base epinephrine, making Seong = 
it readily available for ocular penetration. It EPPY/N™ Bornes Hin 
produces no reflex tearing, so dilution is Epinephn Borate EPPY/N 2 
minimized and your patient benefits from sik Epinephryi Borate 
maximum availability of epinephrine. siogo OPN pig 

With improved stability Eppy/N provides Z Starile Ophthalmic 
outstanding shelf and patient-use life. 


Studies have shown that Eppy/N outlasts Ss 

the other borate formulation. Eppy/N ey) 
laboratory samples, for example, remained > at, 

100% potent after 24-hour-a-day exposure to ra a EARE wats BH 
bubbling air for 64 days. Your Barnes-Hind 150 nosa pa aanere Tonet 


representative will gladly review details of TT 
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Epoy/N (epimegaryl borate) 

Composition: Acsterile solutie? con- 
taining J2% % epinephrine. (free 
at DH 7.4, erytgorbic 
acid. borie cadit, polyvinyl oyrroli- 
yi 40 stearate: pre- 
alkonium chloride 




















L 18% is isotope and 
JEppy/ Nols eildy hypertonic 

| Indications: For simple opes-angle 
o glaucoma, 


Dasage: Oneo: «vo drops in each eye 
preferably at beeltime or as d æcted. 
The frequency. of instillation “should 
be titrated te metrically to tie indi- 
vicual responssof each patiess This 
requires direce and continuous medi- 
cal supervisioa, When used in con- 





c juaction w E miotics, the miotic 





should be imsttled first. 









Warning: al not -be ern: loyed 
“wRere the nature of the glauce has 
pet been cexztly established : Con- 


~~ tteindicated 
coma. Use wi 


narrow-angle glau- 
caution in heerten- 








SIG. 


Side Effects: Pislc nged use may pro- 


< duceextraceiluler pigmentatier in the 


palpebral carsenctiva -which is in- 
nocuous. Omráse occasions, sẹstemic 
sice effects havebeen observee These 
inelude occipice! headaches, falpita- 
tien, paleness acceleration co heart 
beat, trembling-and perspiration. 









Caution: U.S. Federal law prohibits 
dispensing witout prescripticn. 





Hew Supplied: 75 ml. glass bottle 
wih accompacteing sterile dreoper. 


BarnéssHied Pharmaceufizals, Inc. 
Sunnyvale: California 94086 














icroblade... 


Stainless steel case hardenéd my cresurgi- . 
cal Superblades, mounted on @ sender 
shaped plastic handi e, specially de igned- 
for opthalmic surgery, area Dreastiroúgh < 
in surgical microcutting. 























Now available in three. shapes each 
adapted to specific ne surgical 
sections . 












B 15° Sharp pointed scapa type 
Suture removal 
Corneal puactere 


RP” 30° Trapezoid type 
Conjunctival sectior 
Full depth corneoscie at section 


ME 45° Trapezoid type 
Half depth corneaseleral section. 
Lamellar dssectionsof <. cornea 
and sclera - 


PERI 


* With super-sharp point, sectioning tech- 
nique requires hardly any pressure. 









%* Reusable after gas sterilization, 





Medical Workshop ! Ain 


2190 Southeast 17th Street, Suite 303 
Fort Lauderdale, Florida 33216 
Telephone (305) 622-0618 
QUANTITY PRICES 
1-5 pes. @ $5.00 ea. 6+ pes. @ $4.5 a, 





Please send me the following: 


15° Superbiades 30° Superblades 








45° Superblades 








L]My check for is enclosed.. CIB: me. ; 
{As an Introductory Offer, your First Supertiade 
is complimentary.) 
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Now, 

Coburn is Your Source 

For The Highest Quality 
intraocular Lenses in The World 


The Rayner Intraocular Lens is the oldest continu- 
ously-produced lens. Through experience and 
overwhelming clinical success Rayner hes earned 
a solid reputation for quality and reliability. 

The optical portion of all Rayner intraocular Lenses 
is made from medical grade Perspex CQ. The loop 
support system is made from nylon 66. 7 


Mark VIII 
Anterior Chamber 


Iris-Clip (Binkhorst) (Choyce) 


lris-Clip 
(Fedorov Type l) 


J 


Irido-Capsular (Binkhorst) 


The policy of Coburn is to restrict the sale o intraocular lenses to 

physicians who have completed special training in the use of intraocular 

lenses. For further information on training programs of our products, 

please contact us. : pee 
Professional Products Division 


And this is just the beginning of our a. e 
commitment to service in Ophthalmology tsoa s2s8rsa "7799 











Books 


“Twelfth ‘Symposium of the International Society 
“for. Clinical E-eccroretinography, edited by R. 
alfieri and F. Sele, 116 pp, with 262 illus, 125 g, 
‘Retherlands, Junk Publishers, The Hague, 1976. 
“The proweedings of the twelfth 
“symposium of the International Socie- 
* ty for Ciziea! Electroretinography 
USCERG) are published as a hand- 
some, soft-sound volume with high 
quality of srinting. It is regrettable 
that ISCEFG cannot attract a larger 
audience, beeause its meetings are 
well organ-zed, of praetizal impor- 
tance, ane unsurpassed as a collection 
of clinical expertise in ophthalmic 
- electrodiagaesis. The published pro- 
seedings of previous ISCERG meet- 
_ ings compii the most vaiueble single 
-- source for cimical information on elec- 
-Woretinograghy (ERG), -e.ectro-ocu- 
ography ({9G), and visual evoked 
response. ‘These beoks are difficult to 
obtain. Tke organizers’ efforts to 
make the ‘publication timely and 
attractive for a larger group deserve 
wholeheart2d support. Forty-four con- 
tributions are presentad on 415 
=. papers<ail information. no trim. 
«Many remarkable facts are reported. 
_ A-few shell be mentioned because 
_othey -havecsince been recagnized as 
< fundamental, but the selection is arbi- 
trary: EEC and EOG in bull’s eye 
maculopathy by Henkes ef al; contra- 
_ lateral effect of EOG by Thifssen et 
al; cyclic variations of the c-wave of 
the human <ic-recorded EEG by Nils- 
son et al; VER and antimaiarial drugs 
by Paty er al. With clinical electro- 
diagnosis: having passed the threshold 
into accepted usefulness. and specific 
equipment commercially available, 
the buildixg of a library for such 
laboratories is of great importance. 
. This book serves the purpese well. 
H. E. Kotper, MD, PHD 
Iowa City 








Ophthalmic Ciactrodiagnosis, val 1, Major Prob- 
Jems in Ophtiamology, by N. R. Galloway, 169 pp, 
illus, $2156, ‘Philadelphia, WE Saunders Co, 
1975. A 

This small book is a bandy com- 
pendium bza clinician with first-hand 
experience in electrodiagnasis. Part 1 
briefly imtraciuces theory 2nd practice 
of electrosetinograms, eEctro-oculo- 
grams, eve-tronystagmograms, visual 
evoked resuonse, and a Tew related 
techniques. It is not a Row-to-do-it 


Arch Ophihaimal—Voi 95, Mav 1977 





book, but a primer. The examples are 
relevant, and the references are well 
selected. Part 2 explains the normal 
response without trying to present the 
data in statistical form. Stimulus or 
recording equipment vary among 
laboratories, and no standardization 
has been agreed or so far. A number 
of ocular conditions, congenital, ac- 
quired, traumatic. and toxic, are 
discussed with well-illustrated exam- 
ples of electrodiagaostic test results. 
Here again principks are listed rather 
than details. No correlation with fluo- 
rescein angiography is attempted. 
This book will be particularly useful 
for the ophthalmolagist who needs to 
become initially familiar with electro- 
diagnosis and for ancillary personnel, 
technician or engineer, without whom 
no laboratory can be operated, but 
who has only peripheral interest in 
detailed differential diagnostie con- 
siderations. 

H. E. Kouper, MD, PHD. 

Iowa City 


Ophthalmic Plastic Surgery, ed 5, by Sidney A. 
Fox, 666 pp, illus, $39.50, New York, Grune & 
Stratton Ine, 1976. 

The fact that this book is in its fifth 
edition speaks for its popularity. It 
adds two chapters to the fourth 
edition, which was published in 1970. 
One of the additicnal chapters is on 
the pathologic features of the eyelid 
and conjunctival tumors, while the 
other deals with cosmetic surgery of 
the eyelid. The remainder of the book 
remains essentially unchanged from 
the fourth edition. 

As with the previous editions, the 
strength of this book is in Dr Fox’s 
historical presentation of the various 
problems in ophthalmic plastic and 
reconstructive surgery. His command 
of the English language makes this 
book enjoyable reading, and there are 
few publishing errors. 

While the auther indicates in the 
preface that in the time since his 
fourth edition there have been “few if 
any basic or fundamental break- 
throughs” in lid repairs, I believe that 
such is not the case. Herein lies the 
weakness of this book. It is a good 
basic text in ophthalmic plastic sur- 
gery, but many of the recent exciting 
areas in this field have been omitted. 





































The most obvious cf these is the use of 
scleral grafts im eyelid “surgery, 
aponeurotic repairs in ptosis surgery, 
and the use of eryesurgery in this 
field. 1 o 
This book can bë recommended as a 
basic text in ophthaimie plastic sur- 
gery and as an exeellent historical 
review of this field. Dr Fox is to be 
applauded for his many contributions 
to this rapidly expanding area of- 
ophthalmology and for his unaging — 
ability to relate both his experience 
and that of others te us. 

RICHARD L. ANDERSON, MD 

Iowa City 


Intraocular Lenses (Transactions of the Univer- 
sity of MTllincis. Symposium. on Intraocular 
Lenses), edited by Jaésb°T. Wilensky, MD, 182 
pp, illus, $16.50, Appleton-Century-Crofts, 1977. 

This small volume. presents a re-- 
freshing approach tc a topic that irks 
or spurs many opntkalmologists. The 
presentations are sratiscripts from the 
University of Illincis Eye and Ear 
Infirmary Symposium on Intraocular 
Lenses. The subject s-well struetured 
and includes a crisp historical review 
by Wilensky; indications for implan- 
tation that are persenalized by Jaffe; 
surgical teehniques by Choyce, Drews, 
Galin, and Jaffe, whereby Choyce’s 
part commands most interest because 
of the seeming simplicity with which 
his Mark VIH antesior chamber lens ` 
can be implanted and because of. the 
transparerey of kis presentation, 
which enlightens the reader about his 
implant philesophy. Galin also eon- 
tributes a chapter om power determi- 
nation that relies om van der Heijde’s 
formulation for a-slide rule Biometer. 
Complications are frankly discussed. 
by the aferementioned authors, © 
Choyce explaining ir detail his kerato- 
prosthesis. Twenty percent of the text 
is devoted to discussion remarks, with 
many pearls strewn throughout. Indi- 
vidual articles do net list references, 
but 38 selected readings conclude the 
volume tegether with an informed 
consent form and list of European Jens 
manufacturers. The book contains 
thought-provoking material, expertly 
presented, and ore might lay it away 
reflecting: “Is it really all that- 
simple?” : : 

H. E. EpLper, MD, PaD 
Iowa City Be 


Colour. Vision Deficiencies HI, vol 17, Modern 
Problems in Ophthalmology, edited by Guy 
Verriest, 380 pp, illus, $72, Basel, Switzerland, 
S Karger, 1976. 


The book contains the proceedings 
of the third symposium of the Inter- 
national Group Research on Colour 
Vision Deficiencies, held at Amster- 
dam /Leiden in 1975. Several subtopics 
are expertly introduced by brief 
reviews at an advanced technical level: 
mechanisms of defective color vision, 
peripheral color vision, genetics of 
color vision, methods of examination, 
and experimental and clinical aspects 
of acquired defects. Some articles are 
pearls of sophisticated experimenta- 
tion, like the one by Alpern et al on 
altered ocular pigments. Throughout 
the book the presentations are of high 
scientific quality. The topics are, to a 
certain extent, heterogeneous, since 
the participants were not preselected. 
Discussion remarks or critical apprais- 
als are not included. This book can 
hardly be read cover to cover, nor is 
each presentation comprehensive 
enough to satisfy the needs of a grad- 
uate student. It is valuable for 
ophthalmologists as reference and 
state-of-the-art information. 

H. E. Kotper, MD, PHD 
Iowa City 


Becker-Shaffer’s Diagnosis and Therapy of the 
Glaucomas, ed 4, by Allan E. Kolker and John 
Hetherington, Jr, 526 pp, illus, $37.50, St Louis, 
CV Mosby Co Publishers, 1976. 

Opening up a new edition of this 
familiar textbook is like meeting an 
old friend in new clothes. Few 
ophthalmologists trained in the 
United States during the last 15 years 
have not spent many profitable hours 
studying “Becker and Shaffer.” Those 
who have not should buy a copy of this 
latest revision, read it from cover to 
cover, and put it on a shelf in their 
office where it can be used for quick 
reference. 

The book contains an up-to-date and 
orderly exposition of basic and clinical 
aspects of glaucoma. Its weaknesses 
are few, and its strengths are many. 
Among the latter are detailed de- 
-- seriptions of primary open-angle glau- 
coma and masterful sections on medi- 
cal and surgical therapy. 

Why a new edition? The authors 
have added some new information 
about the anatomy of the outflow 
channels. They have improved. the 
chapter on perimetry by including a 
diagram of the Armaly-Drance 
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screening technique; the value of this 
figure is, anfortunately, diminished 
by several errors in the legend. They 
have upgraded the gonioscopy chap- 
ters by including beautiful stereo- 
scopic goniephotographs from the out- 
of-print atlas by Dr R. N. Shaffer. (No 
sterecviewer is furnished; no matter, 
the one children use for their View- 
Master reel works well.) Finally, they 
have deemphasized (perhaps not 
enough) the roles of tonography and 
the water-drinking test in the exami- 
nation of the patient with glaucoma. 
The authors are to be commended 
for, in general, maintaining the high 
standards of the book’s previous 
editions and for updating the text as 
newly acquired information supple- 
ments or changes old concepts. In our 
age of computers, programmed text- 
books, end audiovisual technology, 
some prediet classical textbooks and 
printed journals will soon be out- 
moded as means of transmitting 
scientific information. This, I think, is 
nonsense. Show me a computer print- 
out, tape, or slide show that transmits 
one tenth the information, anywhere 
nearly as fe icitously, as one obtains in 
the same amount of time from 
reading a well-written textbook such 
as this. I wish it a long history of 
many more successful new editions in 

years to come. 
Cuares D. PueLrs, MD 

Iowa City 


New Developments in Ophthalmology, vol 7, 
Documenta Opkthalmologica Proceedings, edited 
by A. F. Deuiman, 385 pp, illus, 110 g, The Hague, 
Netherlands, Junk Publishers, 1976. 

This monograph contains the pa- 
pers presented on the occasion of the 
opening of the new Institute of 
Ophthalmolegy, University of Nij- 
megen, the Netherlands. In the intro- 
duction, Professor Van Den Heuvel 
gives a short history of the Eye 
Department at this university. A 
number of distinguished guests from 
Europe Great Britain, Germany, 
Switzerland. Franee and Belgium) 
and the United States present short 
papers summarizing their experience 
or their work in a particular field of 
clinical ophthalmology. As is usually 
the case in such proceedings, you 
cannot expect anything startlingly 
new or any evaluation in depth. In 
fact, though the symposium was held 
in October 1975, some of the discus- 
sions are already woefully obsolete 





(eg, the one on infectious endophthal- 
mitis). 

Of great interest, on the other hand, 
are the contributions from Dutch 
ophthalmologists and especially those 
from the University of Nijmegen. In 
two papers, Binkhorst brings us up to 
date on his technique concerning 
intraocular lens implants and retinal 
complications after this operation. 
Worst describes his intravitreal pre- 
macular pocket. Broekhuyse presents 
an analysis of the lipids in the ocular 
tissue, one of the main themes that 
has occupied this biochemical labora- 
tory for many years. Thijssen and 
Koomen, on the other hand, give a 
beautiful analysis of echo-ophthal- 
mography. A number of papers (by 
Henkes, Thijssen, Terlaak, Van Hoek, 
and Pinckers} deal with advances in 
electrophysiologic diagnosis and anal- 
yses. This booklet is an excellent docu- 
mentation of the high standards of 
ophthalmology in the Netherlands in 
general and in Nijmegen specifically. 

F. C. BLop1, MD 
Iowa City 


The Ocular Fundus: A Color Atlas, by Hans- 
Walther Larsen, 195 pp, with 523 color illus, $45, 
Philadelphia, WB Saunders Co, 1976. 

This color atlas is a revised and 
condensed edition of the 1963 Atlas of 
the Fundus of the Eye. The author has 
shortened the text considerably and 
has eliminated all case histories. On 
the other hand, he added hundreds of 
new color photographs of the fundus. 

The various eye diseases are cov- 
ered adequately. With full justifica- 
tion, the author emphasizes the ocular 
signs of systemic diseases and illus- 
trates especially well diabetic retinop- 
athy, a topic which has interested 
Professor Larsen since he wrote his 
original thesis in 1959. The author has 
carried on with distinction the tradi- 
tion of Scandinavian ophthalmology 
in ocular photography, so auspiciously 
initiated by J.W. Nordenson in Upp- 
sala in 1915. The reproductions are 
excellent, and the quality of the paper 
used for the atlas is superb. 

This is a useful book for new resi- 
dents, interns, neurologists, and fami- 
ly practitioners who are interested in 
a precise interpretation of their oph- 
thalmoscopic observations. With more 
than 500 color illustrations, the price is 
a bargain. 

F. C. Bop, MD 
lowa City 
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Summary of Systemic Ophthalmology, vol 15, 
System of Ophtaiimelogy, by Stewart Duke-Elder, 
489 pp, $87.60, S: Louis, CV Mosby Co Publishers, 
1976. 
With th® volume, the “System” 
„comes to an end. There is no question 
that the "BSystem” compiles all aspects 
“of ophthaladec morphology, physiol- 
egy, and petaology—their history, de- 
velopment, snd treatment Nothing 
like this is available in any other 
lnnguage az the present time. It can 
only be compared with the @d German 
handbook e£ Graefe-Saeraisch that 
kas been eutof print and obsolete for 
several decaces 
The fact that this is the work of one 
suthor mekes it even more remark- 








able, There is no chance that such a 
feat can be euplicated in the future. 
Any attemo: 


to collate the future 





to him for undertaking 
étiag such a menumental 
work, and nə matter what sur native 
tengue, this work establishes English 
as the basie Janguage for scientific 
ophthalmoing=. 
The last velame contains a collation 
o? multisystem conditions arranged 
a.phabetieally The various syndromes 
. and diseases are briefly defined and 
_deseribed, ane the reader is referred 
o.ume of the “System” 
in which the various manifestations 
are discussec. In addition, some 
important ane recent references are 
added. The se-ond part contains the 
general indez of all volumes: 
F. C. Bropi, MD 
lowa City 














Electro-Oculegeaghy: Its Clinical amportance, 


, edited by R. Tuner, 134 pp, illus, $26.25, Basel 





, Switzerland, S. er, 1976, 
This volume of “Bibliotheca Oph- 


 thalmologica” “No. 85) contains most 


of the presentztions delivered during 
a meeting (cheired by R. Tacmer) at 
the Universit iss-Augenklinik in Frei- 
burg, West Germany, 1974. No at- 
tempt is mace te be comprehensive, 
and several pactieipants provide only 
- case-report exdence of the clinical 
applicability. of electro-oculégraphiec 
(EOG) recorGags. Tdumer -and his 
coworkers iraproved the usual indirect 
‘technique cf EOG registration ele- 
gartly by mears cf electronie-process- 
ing and forma! mathematical analysis. 
Combining &c-ERG records with fast 





. 
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EOG tracings, a continuum of elec- 
trical responses is obtained from the 
human eye. Some modifications of the 
testing procedure are proposed and 
are well summarized. The theoretical 
basis for EOG tests, their jus- 
tification, and their limitations are 
briefly discussed. The book seems a 
steppingstone for furthering our un- 
derstanding of the EOG. It will be 
useful for the increasing number of 
electrodiagnostic laboratories when 
trying to incorporate EOG results into 
their testing program. One should be 
aware that the clinical usefulness of 
the EOG is still in its formative 
stage. 

H. E. Korper, MD, PuD 

Iowa City 


Eye Signs and Symptoms in Brain Tumors, ed 3, 
by Alfred Huber, edited and translated by F. C. 
Blodi, 440 pp, with 395 illus, $37.50, St Louis, CV 
Mosby Co Publishers, 1976. 

How does the author of a successful 
textbook set about revising it 20 years 
after the first edition? In the two 
main areas, the text and the illustra- 
tions, Dr Huber and his editor have 
made changes, some of which empha- 
size the difficulties that are faced in 
producing a new edition. 

The greatest problem with the illus- 
trations is the exceptionally poor 
reproduction of the older photographs, 
which were of outstanding clarity in 
the 1956 edition published in Switzer- 
land, and are now sometimes of so low 
contrast that the relevant features are 
barely discernible. It must be morti- 
fying for an author to watch his 
photographs, which were reproduced 
with such expertise by the original 
Swiss publisher, progressively de- 
graded in St Louis so that the details 
disappear in successive editions, lead- 
ing the reader to speculate whether in 
the next edition the usefulness of the 
illustrations will have disappeared 
into a black hole in space, dragging 
the rest of the book with it. The older 
line drawings of brain tumors in situ 
are also of little value, but all the new 
drawings and photographs are excel- 
lent and complement the text well. 

Although the main substance of the 
text is unchanged and still contains 
many of the useful clinical maxims 
that earned the previous editions their 
wide readership, the author has 
rewritten several areas, notably on 
eye movements and papilloedema. He 
has also included brief passages 
describing “new” techniques, which to 





some readers may seem rather long in 
the tooth. Similarly, the retention of. 
passages on the Cinical usefulness of 
Wernicke's-hemianoptic ? 
phenomenon, the use of optokinetic 
nystagmus to determine “acuity,” and. 
other anachronism will do as little to 
please some readers as the paucity of 
information on the ase of computer: 
ized axial tomography, which features 
so prominently in the foreword. The 
latter underlines the difficulty the 
author. faces when the editions are 
produced at short intervals when 
great changes are taking place in a 
field partly coverec by the book. There 
is a useful list of references that has. 
been brought up to date for this 
edition. Aue. ee 
This is the only bock of its size that 
covers this subject and, as such, may o 
be recommended fer doctors com- 
mencing specialty training in ophthal- 
mology, neurclogy, er neurosurgery. : 
They had better hurry because on 
present form, the next edition willbe 
in 2! years, leaving this one more © 
outdated. 7 
Davin TAYLOR, FRCS- 
Loadon 


Symposium an Plastic Surgery jn the Orbital 
Region, vol 12 (Proceedirezs of the Symposiuny of 
the Educational Foundstion of the -Ameriéan 
Society of Plastic and Recoastructive Surgeons, 
Inc., held at Dallas, Marea 18-20, 1974), edited by 
Paul Tessier, MD, Alston Callahan, MD, Johr: €. 
Mustarde, MB; ChB, FRCS, and Kenneth | E. 
Salyer, MD, 488 pp, with 980 illus, $57.50, CV, 
Mosby Co, 1976, : . 

The Symposium en Plastic Surgery 
of the Orbital Region held in: March 
1974 in Dakas is presented here in 
printed form in this attractively 
bound volume. This represents volume 
12 of the proceedings of the Educa- 
tional Foundation of the American 
Society of Plastic aad Reconstructive 
Surgeons. 

This symposium is directed to plas- 
tie surgeons and ophthalmic plastic 
surgeons. It represents ‘the first 
national congress in which general 
plastic surgeons and ophthalmic plas- 
tic surgeons participated equally. 
Both specialities profited greatly. 

Although no symposium can be all 
inclusive, many of the jmportant 
areas in plastic surgery of the orbital 
region are discussed. Innovative and 
involved plastie ard reconstructive 


procedures such as the treatment.of 


facial and cranial deformities (well 
described by Paul Tessier) are pre- 
sented. ee 


pupillary & 
































































The symposium is grouped into 
seven major parts and each part is 
grouped into several sections. Experts 
in a particular area describe their 
techniques for managing the compli- 
cated problems of this region. Valu- 
able material is presented in the panel 
` discussions that follow the various 
sections of the symposium. 
The strength of this symposium is 
the depth in which various problems 
can be presented and discussed when 
<o two specialities collaborate. Multispe- 
| cialty groups can benefit greatly from 
each other’s experience. This book is 
an attractive and well organized 
record of this excellent symposium. 
RICHARD L. ANDERSON, MD 
Iowa City 


` “Advances: in Ophthalmology, edited by M. J. 
Roper-Hall; H. Sautter, and E. B. Streiff, 203 pp, 
illus, $51.75, Basel, Switzerland, S Karger, 1976. 
This. volume contains two reviews 
and four original articles. J. V. Aquav- 
ella’s report on contact lenses in 
ophthalmology (84 pages, including 
151 references) is easily readable, 
honest, and enthusiastic about hy- 
drophilic lenses and statistics of the 
author’s experience with them. 
A. Tenner’s report on fluorescein 
angiography of the dise in glaucoma 
(German) (16 pages) is based mainly 
on Hayreh’s model of the vascular 
supply of the disc. A segmental 
arrangement of perfusion patterns is 
shown, and glaucomatous field loss is 
“attributed to nerve fiber bundle 
“defects secondary to hypoperfusion of 
choroidal vessels; fluorescein angiog- 
raphy is considered to be ill-suited for 
the routine diagnosis of glaucomatous 
dise damage. J. M. Enoch discusses 
“inverted telescopic correction for 
“monocular aphakia (12 pages). The 
author methodically summarizes: the 
-steps necessary to fit a hard or soft 
-overcorrecting contact lens (including 
product information) in combination 
with a minus spectacle lens to 
compensate for an estimated amount 
ef aniseikonia. The necessary power 
changes are in tabular form. 
H. Gernet discusses optics and 
eontact lens correction of monocular 
-~-aphakia (German) (40 pages). Based 
on extensive echographic data, formu- 
Jas are developed for determining the 
posterior focal length. Tables: list 
retinal image size in dependence of 
ametropia, and rules-of-thumb:. are 
given for telescopic prescriptions de- 
veloped after fitting 42 monocular 
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aphakies fincluding 18 children) and 


observing them for two to 14 months. 
Children with normal accommodation 
in one eye require at least +5 D 
overcorrectien in their contact lens, 
combined vith a minus spectacle 
correction 70 compensate for the 
marked aniseikonia at near. 

M. E. Langham, W. Leydhecker, G. 
Krieglstein, and W. Waller discuss 


: pneumotonography and glaucoma (25 


pages) in thir article. An instrument 
is used to record phasic and pulsatile 
(postural and cardiac) changes of 
intraocular pressure, as well as the 
cornezl-velume deformation. The 
technique is applied to aid the clinical 
diagnesis cf open-angle glaucoma. 
The new technique is compared with 
Schiotz tenemetry (off by 3 to 6 mm 
Hg) end Goldmann applanation to- 
nometry. Tie postural response (sit- 
ting to sup- ne} in glaucomatous eyes 
ranges up to 12 mm Hg. 

Lastly, M. Zingirian, in his discus- 
sion of ocular pemphigus (German) (60 
pages, induding 164 references), 
presents eight cases that were ob- 
served for en average of four years. A 
detailed review of the literature is 
given, without new clues to the cause 
of this devastating disease. The topi- 
cal use of steroids and sulfacetamide 
and intermittent systemic treatment 
with adrenocortico-tropic hormone 
and sulfonamidomethoxypyrazin are 
recommenced besides surgical mea- 
sures. 

In short. the volume presents di- 
verse topics of actuality and practical 
relevance that are expertly prepared 
and illustrated. 

H. E. KOLDER, MD 
Iowa City 


New Develepments in Ophthalmology, vol 7, 
Documenta Gphthalmolegica Proceedings, edited 
by A. F. Deutman, 365 pp, illus, 110 g, The Hague, 
Netherlands, Junk Publishers, 1976. 

This menograph contains the pa- 
pers presented on the occasion of the 
opening ef the new Institute of 
Ophthalmelogy, University of Nij- 
megen, the Netherlands. In the intro- 
duction, Professor Van Den Heuvel 
gives a short history of the Eye 
Department at this university. A 
number o” distinguished guests from 
Eurepe (Great Britain, Germany, 
Switzerland, France and Belgium) 
and the United States present short 
papers summarizing their experience 
or their work in a particular field of 
clinical ophthalmology. As is usually 





the case in such proceedings, you 
cannot expect anything startlingly 
new or any evaluation in depth. In 
fact, though the symposium was held 
in October 1975, some of the discus- 
sions are already woefully obsolete 
(eg, the one on infectious endophthal- 
mitis). 

Of great interest, on the other hand, 
are the contributions from Dutch 
ophthalmologists and especially those 
from the University of Nijmegen. In 
two papers, Binkhorst brings us up to 
date on his technique concerning 
intraocular lens implants and retinal 
complications after this operation. 
Worst describes his intravitreal pre- 
macular pocket. Broekhuyse presents 
an analysis of the lipids in the ocular 
tissue, one of the main themes that 
has occupied this biochemical labora- 
tory for many years. Thijssen and 
Koomen, on the other hand, give a 
beautiful analysis of echo-ophthal- 
mography. A number of papers (by 
Henkes, Thijssen, Terlaak, Van Hoek, 
and Pinckers) deal with advances in 
electrophysiologic diagnosis and anal- 
yses. This booklet is an excellent docu- 
mentation of the high standards of 
ophthalmology in the Netherlands in 
general and in Nijmegen specifically. 

F. C. Biopi, MD 
lowa City 


Speech Therapy and ENT Surgery. by T. Bull and 
Joyce Cook, 110 op, with illus, $12, Philadelphia, 
JB Lippincott Co, 1976. 

This soft-cover booklet is a good 
text for the student speech therapist 
and is a good review book for the 
practicing speech therapist. It begins 
with a brief section on the anatomy 
and examination of the nose, pharynx, 
and larynx. It has good illustrations 
and descriptions of several vocal cord 
lesions that cause hoarseness. 

Direct laryngectomy, total laryn- 


` geectomy, and other laryngeal oper- 


ations are described, along with 
inflammatory conditions that can af- 
fect the voice. The authors correctly 
stress the desirability of close laison 
between the speech therapist and the 
otolaryngologist to provide good pa- 
tient care. This booklet should be 
useful to speech therapists who wish 
to have a brief description of the 
medical and surgical management of 
common otolaryngologie problems 
that affect the voice. 

Hergert H. Depo, MD 

San Francisco 
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1977 


May 


Barraquer Gternatonai Course, Barcelona, 
Spain, May 15-20. : 

Cculoplastic Surgical Dissectice Course, New 
York Medice Codege, Westchester County 
“Medical: Center, May 18-21. © 

» -Seventh Conference on Radiology in Otolaryn- 

< -gology and Cohthalmology, Uriversity of Cali- 
fornia, Loe Aageles, May 21-20; 

Tenth Panhellenic Congress, Stanea. Creta 
(Greece), May: 27-29. $ 

Seminar on Anterior Segment Surgery, Missis- 
-sippi Quesne- Riverboat, St Leis, May 28- 

hnes 







June 


-o Macula Symposium. Montefiore Hospital, Bronx, 
“New York.dene 10. 
‘fatraocular Lers Implant Symposium, St Francis 
General Hospital, Pittsburgh, ause 11-12. 
Philadelphia: Pediatric Ophthainoiogy Society, 
Cherry Hi NJ; dune TETA > 
`: Highlights of Modern Ophthal oiogy, Presby- 
terian Hospital, Facitic Medical Center, San 
Francisco. June. 8-18. z 
AMA Annual Convention, San Francisco, June 
Ce BBB ; 
; x Comeal Congress, Royal Festivel Hall, London, 










August 


_ Colby Ophthalmology Seminar, Waterville, Me, 
oo Aug Pte > 
_ Course on Microsurgery, Park Sicge Hospital, 
< Rochester: MY, Aug 12-13: 


_ September 


-> Third international Symposium on Drbital Disor- 
ooo ders, Amsterdam Sept 5-7. ` 
internationa! Congress of Newogenetics and 

Neuro-opftkaimdogy, Niimegar.. The Nether- 
lands, Sept 2-10. : 
German Ophthaimclogical Sociaty, Heidelberg, 
“Germany, Sept 13-21. 
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October 


Division of Ophthaimology, American Academy 
of Ophthalmology and Otolaryngology, Dalias, 
Oct 2-7. 

American Board of Ophthalmology Oral Exami- 
nation, Philadelphia, Cct 16-19. 

Latin American Council on Strabismus, Guaru- 
ja, Brazil, Oct 16-20. 

American College of Surgeons Clinical Con- 
gress, Dallas, Oct 17-21. 

Course on the Macula, Hyatt on Union Square 
Hotel, San Francisco, Sct 28-29. 


November 


Southern Medical Society, Dallas, Nov 6-9. 


Workshop on Neuro-ophthalmology, lowa City, 
Nov 10-12. 


Seminar on Current Cencepts in Ophthalmic 
Plastic Surgery, Jules Stein Eye institute, Los 
Angeles, Nov 12. 


December 


American Board of Ophthalmology Oral Exami- 
nation, Chicago, Dec 8-11. 


1978 


January 
Written Examination for American Board of 


Ophthalmology, Jan 21. 


Puget Sound Academy ct Ophthalmology, Seat- 
tle, Jan 21-22. 


February 


Baylor International Gphthalmoiogical Con- 
gress, Houston, Feb 22-25. 


March 


Symposium of the American intra-Ocular Im- 
plant Society, Los-Angeles, March 14-18. 





American College of Surgeons Clinical Con- 


Written Examination ‘or American Board o 























April 


American Board of Ophthalmology Oral Exami- 
nation, Philadelphia, Apel 23-26- ; os 


May 


Association for Research in Vision and Ophthal- ~. 
mology, Sarasota, Fle, May 1-5. = ae 
Second Biennial Symposium, Manhattan Eye, 

Ear and Throat Hospital. New York, May 5-6. 
international Medical Contact Lens Symposium, 

Kyoto, Japan, May 920. ; : : 
international Conference. on 

hama, Japan, May 10-12. : 
International Strabismolegical 
: Kyoto, Japan, May TAR: ir E 
international Glaucome Congress, Tokyo, May- 
T4243. wae EA 
international Congress ‘of Dphthaimulogy, Kyo- 


Myopia; Yoko. 


Association, 


to, Japan, May 74-20: 


international. Congress dor Eye Research, 
Nemuno-Salo, Japan. May 20-25. : 


Pacific Coas? Oio-Opathalmological Society, ~ 
Newport Beach, Calit, May 21-25. a 


June 
Second World Congress of Ergophthaimology, ; 


Stockholm, June 13-76. ° 
AMA Annual Conventien, St Louis, dune 17-22, 


September 


International Commission: for Optics, Madrid, 
Sept 10-17. 


Ocioker 


gress, San Francisce, Cet 16-20. 
American Board of Opathalmology Oral Exami- 
nation, San Francisco, Oct 25-28. 


13878 


January 


Ophthalmology; Jan 20: 
























<- News and Comment 


American Intra-Ocular Implant Soci- 
ety Symposium.—The next symposium 
of the American Intra-Ocular Implant 
Society will be held in the Century 
Plaza Hotel, Los Angeles, March 14- 
18, 1978. For further information 
please contact Dr Kenneth J. Hoffer, 
PO Box 3140, Santa Monica, CA 
90403. 

The last meeting was a_ joint 
meeting of the International Intracc- 
ular Implant Club and the American 
Intra-Ocular Implant Society. This 
was held in October 1976 in Los 
Angeles and in Las Vegas. Honorary 
membership was awarded to Dr Fyo- 


=- dorov of Russia and to Dr Warren 


“Reese of Philadelphia. The Binkhorst 
Medal was presented to Dr Worst of 
“The Netherlands. 


Correction.-In the January 1977 
issue of the ARCHIVES (p 161) an Inter- 
national Glaucoma Congress was an- 
nounced to be held in Tokyo in May 
1978 under the sponsorship of the 
American Society of Contemporary 
Ophthalmology. i 

The International Congress will 
hold a glaucoma meeting under its 
own auspices in Kyoto, May 11 and 12, 
1978. The secretary will be Professor 
Kitazawa and the president, Professor 
Leydhecker from Würzburg, Germa- 
ny. 

Conference.—The 


Annual Retinal 


Devers Eye Clinic of Good Samaritan 


-Hospital and Medical Center in Port- 


land; Ore, will hold the first annual 
Retinal Conference at the Benson 
Hotel, May 12 and 13, 1977. Guest 
speakers will be George Bresnick, 
< Robert Burns, Froncie Gutman, Hunt- 
“er Little, Gholam Peyman, and 
George Weinstein. 

For further information please con- 
tact Ms Wenona Bebo, Retinal Con- 
: , ference, 1200 NW 28rd Ave, Portland, 
OR 97210. 


Meeting of the Pittsburgh Ophthal- 
mological Society.—-The Pittsburgh 
Ophthalmological Society will hold its 
annual meeting May 7-8, 1977 at 
Lakeview Inn and Country Club, 
Morgantown, WV. The central theme 
will be “Latest Advanees in Practical 
Ophthalmology.” The faculty will in- 
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clude Charles Iliff, MD, from John 
Hopkins University; Gerald Shannon, 
MD, from Wills Eye Hospital; and 
Gilbert Grend, MD, from the Univer- 
sity of Pittsburgh. 

For further information contact Dr 
Frank Cignetti, 2545 Mosside Blvd, 
Mosside Medical Center, Monroeville, 
PA 15146. 


Course en Ophthalmic Microsur- 
gery.—Courses on ophthalmic micro- 
surgery wil: be held May 11-13 or May 
16-18, 1977 at the Eye and Ear 
Hospital ir Pittsburgh. For further 
information please contact the Divi- 
sion of Continuing Education, Univer- 
sity of Pittsburgh School of Medicine, 
1022-H Scaife Hall, Pittsburgh, PA 
15261. 


Annual Oohthalmology Symposium.— 
The Department of Ophthalmology of 
the Montefiore Hospital and Medical 
Center/Albert Einstein College of 
Medicine will present an Annual 
Ophthalmology Symposium on Fri- 
day, June 20, 1977. This symposium 
will cever selected topics on macular 
diseases. In the afternoon, Dr J. 
Donald M. Gass, professor of ophthal- 
mology, Un:versity of Miami, will give 
the George N. Wise Memorial Lecture. 
For farther information please con- 
tact Dr Her ert B. Gould, Department 
of Ophthalmolegy, Montefiore Hospi- 
tal and Med:cal Center, 111 E 210th St, 
Bronx, NY 10467. 


Basic and Clinical Science Course.— 
This cours2 is given under the 
auspices of the Secretary for Continu- 
ing Education in Ophthalmology. The 
course enzompasses the essential core 
of ophthalmic knowledge in ten sec- 
tions. Each seetion contains related 
aspects cf basic and clinical signs, 
considers the material as a closely 
integrated anit, and includes a self- 
assessment procedure, This format 
emphasizes overall concepts, facili- 
tates important correlations, and pro- 
vides the multiple interrelationships 
that stimulate learning and reten- 
tion. 

To enrail in this program physicians 
must returr a completed application 
with a registration fee of $75 per part 
to the Academy office before Aug 1, 
1977. Application forms and addi- 
tional information may be obtained 
from the Department of Continuing 
Education, American Academy of 
Ophthalmolcgy and Otolaryngology, 
15 Seeond St SW, Rochester, MN 
55901. i 





Third International Symposium on 
Orbital Disorders.—The Third Interna- 
tional Symposium on Orbital Dis- 
orders will be held in Amsterdam, 
Sept 5-7, 1977. It is sponsored by the 
Netherlands Ophthalmological Re- 
search Institute and the New York 
Eye and Ear Infirmary. A limited 
Group Flight is available leaving New 
York; Sept 3 and returning Sept 17 for 
$349 per person. You are invited to 
submit a paper for this Symposium. 
For further information, please con- 
tact Bernard Kronenberg, MD, vice- 
president. This Group Flight is avail- 
able on a first come, first serve 
basis. 


Fourth Annual Strabismus Sympo- 
sium.—The fourth annual Starbismus 
Symposium of the Medical College of 
Virginia will be held Sept 9 and 10, 
1977. For further information please 
contact Dr Keith W. McNeer, West 
End Eye Center, Inc, Suite 109, Grace 
Medical Village, 5700 W Grace St, 
Richmond, VA 23226. 


Congenic Control Strain of RCS 
Rats.-The National Eye Institute 
(NED announces the availability of a 
new congenic strain of RCS rats that 
is wild-type (+/+) at the retinal 
dystrophy genetic locus. The strain is 
designated RCS-rdy* and is the best 
available genetic control for the pink- 
eyed, retinal dystrophic strain. The 
strain has been produced with the 
support of an NEI contract. Two or 
three breeding pairs of the control 
rats can be obtained by interested 
investigators free of charge, except 
for shipping costs. Requests for rats 
should specify the number of pairs of 
rats desired and should include the 
name, address, and telephone number 
of the investigator, the shipping 
address for the rats, and a brief (less 
than one page) scientific justification 
for the animals requested. Requests 
will be reviewed promptly by senior 
staff members of the NEI and the 
contractor. Please send requests to 
Matthew M. LaVail, PhD, associate 
professor of anatomy, Department of 
Anatomy, University of California, 
School of Medicine, San Francisco, 
94143. Pink-eved RCS rats are also 
available, as are albino RCS-c, black- 
eyed RCS-p* (all black-eyed progeny), 
and RCS-p/+ (half pink-eyed and 
half black-eyed progeny) rats. Black- 
eyed control rats are presently being 
produced, and their availability will be 
announced at a later date. 
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(chloramphenicol ophthalmic solution, 
USP). 6.5% 

Each milliliter contains 5 mg 

chloramphenicol in é sterile buffered solution; 
7.5-ml plastic squeeze bottle 


CHLOROMYCETIN 
OPHTHALMIC 
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ophthalmic ointment) 

Contains 10 mg chloramphenicol and 5,000 
units polymyxin B (as the sulfate) per gram 
in a special base of liquid petrolatum and 
polyethyrene; 3.5-g tube 


PARKE-DAVIS rc eee 


PD-JA-203&-1-P (4-77) 















Schepens 
Pomerantzeff 
Ophthalmoscope 


with Fiber Optics Illumination 


ADDS SIGNIFICANT 
NEW DIMENSIONS TO 
BINOCULAR INDIRECT 
OPHTHALMOSCOPY 


e Greater fundus contrast ¢ Uniform fundus illumination 
e Color fluorescein angiography + Mcnochromatic ophthalmoscopy 


Blue Yellow Red 


= 








MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Wa!tham, Massachusetts 02154 
Telephone (617) 894-2200 » Telex 94-0533 








126th Annual Convention of the American Medical 
Association, San Francisco, Section on Ophthalmology 






Saturday, June 18, 1977 


: Postgraduace Course: Ophthalmology for Nonophthalmolo- 
-o gists, S aw to 11 am and 2 pm to 5 pM. 





Sunday, dune 19, 1977 


o . Ophthalme apic Complica ions of Craniofacial Surgery, 8 AM 
Andrew Ð. Choy, MD, Long Beach, Calif; Sheila 
Margolis MD, and Goeéwin M. Breinin, MD, New York 





: Discussien to be opened by Henry I. Baylis, MD, Encino, 
Calif 


Early Diagoosis and Manizement of Orbital Mucormycosis 
oo B20-4M 

-John Y: 
MeCorm 
Angeles 









Crowder, MD: Renald E. Smith, MD; Ruth 
R, MD; and Marjorie Biddle, MD, Los 


Discussier zo be opered by Samuel J. Kimura, MD, 
Berkeley. Calif 7 


Proliferative Rotinopathy Dae to Carotid-Cavernous Fistulae, 
8:40: AM 
Robert. E.. Kalina, MU: Edward B. McLean, MD; and 
eo Willian: & Helly, MD, Seattle 


: -Discussion to be opened ty Richard L. Sogg, M D, Camp- 

bell, Cai? 

Early Predioton of Hepatic Metastasis by Malignant Mela- 
froma, © er 

Joseph B: Michelson, MD: Norman T. Felberg, PhD; and 


Jerry A. Shields, MD, Philadelphia 








f Discussier to be openec by J. Brooks Crawford, MD, San 
Francisce 


Endothelizi «Cell Loss Durirg Penetrating Keratoplasty, 9:20 
AM : 


William £ Sourne, MD. Rochester, Minn 
Discussion to be opened by Perry S. Binder, MD, San 
Diego : 


-Areh Ophtnesmct—vor 95, May 1977 





Subtotal Vitrectomy Combined With Keratoplasty in Aphakic 
Bullous Keratopathy, 9:40 am ae ee 
Frederick S. Brightbill, MD, Madison, Wis Pee 


Seattle 


Bacterial Corneal Ulcers in Cosmetie Soft Contact ‘Lens 
Wearers, 10 AM i o 
Jay H. Krachmer, Iowa City, John J. Purcell, Jr, MD, St 
Louis : ee 


Discussion to be opened by John w. Chandler, MD, 


Discussion to be opened by Philips Thygeson, MD, San. 
Francisco oe o 

A New Approach to the Treatment of Herpetic Ocular Disease, 
10:20 Am ee 
Gilbert Smolin, MD, Masac Okumate. MA, San Fran- 
cisco To À 





Discussion to be opened by Robert H- Poirier, MD, San- : 
Antonio, Tex 


Cystoid Macular Edema Followiag Intraocular Lens Implanta- 
tion, 10:40 AM 
Richard L. Winslow, MD; Bruce ©. Taylor, MD; and 
William S. Harris, MD, Dallas i 












Discussion to be opened by Kennet Hoffer, MD, Santa- 
Monica, Calif : z 


Business Meeting, 1:45 PM 
Chairman’s Address, 2 PM a 
Harold F. Falls, MD, Ann Arbor, Mick 


Open-Angle Glaucoma Following Congenital Cataract Sur- 
gery, 2:20 PM ; : 
Nour I. Arafat, MD, Charles: D. Phelps, MD, Iowa City 


Discussion to be opened by H. Dunbar 4 ~skins, MD, San 
Francisco : ; 


The Importance of the Retinal Nerve Fiber Layer in thë 
Diagnosis of Glaucoma, 2:40 PM : 
Neil R. Miller, MD; Alfred Sommer, ND; Irvin Pollack, 
MD, Baltimore : 


Discussion to be opened by Robert N. Shaffer, MD, San 
Francisco > o Ro ee ee 




















Racial Influences in Glaucoma, 3PM z 
Jacob Wilensky, MD; Nayan Gandhi, MD; Tony Pan, 
Chicago 


Discussion to be opened by George L. Spaeth, MD, 
Philadelphia 

Primary Orbital Hemangiopericytoma:. An Aggressive and 
Potentially Malignant Neoplasm, 3:20 PM 
John W. Henderson, MD, George M. Farrow. MD, 
Rochester, Minn 


Discussion to be opened by William H. Spencer, MD, San 
Francisco 


Incidence of Cystoid Macular Edema and Retinal Detacarents 
Following Phacoemulsification Procedures, 3:40 PM 
Wayne E. Fung, MD, San Francisco 


Discussion to be opened by Alexander R. Irvine, MD, San 
Francisco l 
-Rhodopsin and Blindness, 4 PM 
Vernon G. Wong, MD, Washington, DC 


Discussion to be opened by Irving H. Leopolc, MD, 
Irvine, Calif 
Pigment Epithelial Dystrophy, Myopia and Nystagmus: A New 
Hereditary Syndrome, 4:20 PM 
K. G. Noble, MD; R. E. Carr, MD; I. M. Siegel, MB, New 
York City . 


Discussion to be opened by Bruce E. Spivey, MD, San 
Francisco 

New Retinal Findings in Apert’s Syndrome, 4:40 PM 
Sheila Margolis, MD; Andrew Choy, MD; Geodwia M. 
Breinin, MD, New York City 


Discussion to be opened by Harold F. Falls, MD, Ann 
Arbor, Mich 


Monday, June 20, 1977 


Subretinal Neevascularization in High Myopia, SAM 
Charles R. Beyrer, MD, Bay Shore, NY 


Discussion to be opened by George F. Hitor, MD, 
Oakland, Calif 

“The Recognition of Occult Choroidal Neovascularizatien. 8:29 
AM 

Stuart L. Fine, MD; Arnall Patz, MD; and Daniel Fiakel- 
stein, MD, Baltimore 


-Discussion to be opened by Harry W. Flynn. MD, Saa 
Antonio, Tex 

- The Removal of Scleral Buckles, 8:40 AM 

‘George F. Hilton, MD, Oakland, Calif 


Discussion to be opened by Ariah Schwartz, MD, Scrlin- 
~ game, Calif 
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Subretinal Neovascularization in the Vogt-Koyanagi-Harada 
Syndrome, 9 AM l 
Richard R. Ober, MD; Ronald E. Smith, MD; and Stephen 
J. Ryan, MD, Los Angeles 


Discussion to be opened by Wayne E. Fung, MD, San 
Francisco 


Post-Radiation Retinal Vasculopathy (Radiation Retinopathy) 
Clinical Findings and Fluorescein Angiographic Characteris- 
tics, 9:20 AM 
Howard Schatz, MD, Dan DeHovitz, San Francisco 


Discussion to be opened by Robert E. Kalina, MD, 
Seattle 


Ultrasonic Guided Gamma Probe for Intraocular Melanoma 
Detection, 9:40 AM 
Michael A. Wainstock, MD, Detroit 


Discussion to be opened by Robert L. Jack, MD, Menlo 
Park, Calif 


The Natural History of Serpiginous Choroidopathy, 10 aM 
Harold Weiss, MD, Detroit; William Annesley, MD; 
Jerry Shields, MD; and Terrance Tomer, Philadelphia 


Discussion to be opened by G. Richard O'Connor, MD, 
San Francisco 


Natural History of Serous Detachment of the Retinal Pigment 
Epithelium, 10:20. AM 
Michael L. Klein, MD; Hanna Obertynski, MD, Portland; 
Arnall Patz, MD, Stuart L. Fine, MD, Baltimore 


Discussion to be opened by Howard Schatz, MD, San 
Francisco 


Symposium on Recent Advances in the Diagnosis and Manage- 
ment of Optic Nerve Disease, 2 PM 


Moderator: George W. Weinstein, MD, San Antonio, 
Tex 

Viral and Immunological Factors in Optic Neuritis 
Shirley Wray, MD, Boston 

The Epidemiology of Optic Neuritis and Multiple Sele- 
rosis W. Allen Hauser, MD, St Paul 

Differential Diagnosis and Management of Retrobulbar 
Neuritis Alan C. Bird, MD, London— Distinguished 
Foreign Guest 

Ischemic Optic Neuropathy: Diagnosis and Management 
Henry Van Dyk, MD, Salt Lake City 

Computerized Tomography in the Diagnosis of Optie 
Nerve Disorders Michael Huckman, MD, Chicago 
Nerve Fiber Bundle Defects in Optic Nerve Disease 
Nancy Newman, MD, San Francisco 

The Role of Automated Perimetry in the Eval uation of 
Optic Nerve Disease Gerald L. Portney, MD, Davis, 
Calif 


Convention Program 
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Chloroptic keeps 


a lot of microbes 
on the run... 


and has quite a track record. 


Chloroptic acts against a broad spectrum of 
gram-positive and gram-negative organisms. 
Its antibacterial activity is broader than that 
of polymyxin, neomycin, bacitracin or sulfa. 

In the treatment of superficial ocu ar bacterial 
infections due to chloramphenicol-ssusceptible 
organisms, Chloroptic continues to show dra- 
matic results. An infected eye may often respond 
within 24 hours. In fact, if yeu don’t see signs 
of improvement in 3 days, we suggest you con- 
sider alternate therapy. 

With about 2 million bottles and tubes used, 
Chloroptic’s effectiveness and safety are a mat- 
ter ofrecord. A record distinguished by a remark- 
able absence of serious side effects. And unlike 
other chloramphenicol solutions, Chloroptic 
remains stable for 12 months at rocm tempera- 
ture. Thus you are further assured of proper 
potency during the treatment pericd. 

Prescribe Chloroptic in either solution or 
ointment form. Both are guaranteed stable and 
sterile. 


Chicroptic 


(chloramphenicol) 
Works in 3 days- or change therapy! 


CELOROPTIC® (chloramphenicol 0.5%) ophthałmic solution 


Indications: For the treatment of superficial ocular nfections involv- 
ing the conjunctiva and/or cornea caused by caloramphenicol- 
susceptible organisms. 


Coatraindications: Contraindicated in patients who are hyper- 
sensitive to chloramphenicol. 


Warnings: As with other antibiotics, prolonged use may result in 
overgrowth of non-susceptible organisms. If superinfection occurs, 
or # clinical improvement is not noted within a reasonable period, 
discontinue use and institute appropriate therapy. Sensitivity reac- 
tioas such as stinging, itching, angioneurotic elema, urticaria, 
vesicular and maculopapular dermatitis may also occur in some 
patients. Systemic chloramphenicol has been krown to produce 
bone marrow hypoplasia, depression or erythropoiesis. and aplastic 
anemia, and visual disturbances. One case of bone marrow hypo- 
plesia has been reported after prolonged (23 menths) use of an 
ophthalmic solution. 


Al lERGAN Irvine, California/ Peinte Claire P. Q: phase 


of the advances in 
‘sports medicine 


AMA Fitness and 
‘Sports Publications 


Medical health care for athletes can be only as beneficial 
as it is current. With the more sophisticated perferm- 
ances which are evident in all fields of sport, it is vital 
that you remain abreast of recent developments in 
“sports medicine. 



















-The AMA Fitness and Sports Publications will enable you 

o provide the sound health care and supervision necessary 
to keep pace with medical problems unique to sports. 

You will find them to be extremely helpful for treating 
‘your sports-minded patients, whether they are week-end 
warriors, professionals, or young superstar hopefuls. 
‘Compiled by medical sports authorities, these references 
‘wil help you to further optimum health care practices in 








the medical sports arena. 






PUBLICATIONS 


1. Sports and Physical Fitness: JAMA Questions and 
= Answers (OP-274) $1.50 

Readily accessible guide on physical fitness and 
sports medicine. Significant questions concerning 
“athletics and exercise programs in relation to spe- 
cific ailments and injuries are fully explored and 
answered. 


2. Standard Nomenclature of Athletic Injuries 

(OP-043) $2.00 

From “Abrasion” to “Zygomatic Arch Fracture”, 
= medical terms commonly used to describe athletic 
-injuries and illnesses are precisely defined. Defini- 
tions explain: additional terms, etiology, symptoms, 
signs, complications, laboratory data, x-rays. path- 
ology. 


. Medical Evaluation of the Athlete--A Guide 

(OP-209) $.80 

Pamphlet sets forth medical guidelines intended to 
provide optimal health protection for athletes. ir- 
cluding disqualifying physical conditions for sports 
participation. Sample forms furnished. 


. Comments in Sports Medicine 

<; (OP-062) $5.00 l 
Concise illustrated review. of current sports medi- 
cine issues which depicts sound health and safety 
practices as well as unproven or. harmful health 
habits. Volume covers such topics as: rehabilitation, 
female athletics, _.androgenic-anabolic steroids, 
sports safety, quackery, injuries, communicable 


“disease... ; 




































5. The Medical Aspects of Sports: 16 
(OP-452) $2.00 
Compilation of articles by sports medicine authori- 
ties features: athletic diet programs, sports medi- 
cine programs, effects of steroid drugs on cartilage 
and tendons, sports injury reports, female sports 
medicine. 


6. The Humanistic and Mental Health Aspects of Sports, 
Exercise and Recreation (OP-459) $7.50 
in-depth discussion of controversial issues sur- 
rounding organized sports and recreational physical 
activity programs. Presents: competitive preadoles- _ 
cent sports emotional pressure, human aggression, © 
leisure life patterns, programs for the handicapped, 
exercise for adults. 


7. Fundamentals of Athletic Training, Second Edition 
(OP-366) $3.00 
Basic illustrated reference covers the athletic train- 
er's role in the health supervision of athletes. Con- 
tents include: physical. fitness, nutrition, mental 
readiness, drug use and abuse, protective equip- 
ment, first aid. 


TO. ORDER: 
Write Order Department, American Medical. Associ- 
ation, 535 N.. Dearborn, Chicago, IL. 60610: Please 
specify title, OP number, and include payment. with: 
your order. Thank you. a 





FROM U.S.OPTICAL SPECIALTIES 


e Combined sturdy canstruction with light 

weigh for patient comfort e Temple, nose- ‘Gentlemen, please ship 

piece and *rame movement provide smooth ' Universal Trial Frame(s) 
accurēte adjustments and fine fitting ' EEI] @ $99.95 ea. 


: 7 : P p us Dostage. 
e The single stationary cell and triple rotating 


front eells allow the frame to accommodate a 

total af four 38mm (1%’’) test lenses e Clearly 

and precisely engraved scales provide max- 

imum legibility ¢ P.D. 48mm to 80mm 

¢ Net weight 82 grams è Variable horizon- 

tal and vertical bridge movements; com 

fortable nose fit e Temple length and angle 

easily adjusted to hold frame snugly to head. 
99.95 each 604 Mission St., San Francisco, CA 94105 (415) 982-7966 


Name 
Address 
City 










THE NEW OPHTHALMIC 
MEDICATION TRAY BY [ - 1 
DIVERSATRONICS, INC. 7 Se © > e 












This ultra-high quality, nearly indestructable medica- 


tion tray will s2rve you like an extra hand. It offers you diversatronics 


the most eff cient and spacially economic way to 456 Parkway, Broomall. Pe. 19008 
organize your medications (size 4” wide by 11%” long) (215) 356-399" 

and is designed to hold all brands of ophthalmic medica- 

tions. It includes a plastic fluorescein strip holder. Please send me 





* The tray is of heavy guage aluminum, can easily be trays at $23.95 each 


immersed for sterilization and its non-slip rubber feet 
prevent scratching surfaces. 


Please send me 
mounting brackets at $2.00 each 

















It comes in brushed alloy finish and a wall mounting Enclosed is my check for PEase bill me 
No examination area is complete 
without at least one Address — 
| City 
ae te Ee ae 


ALSO AVAILABLE FROM 


bracket is also available. RIO | 
KEELER OPTICAL PRODUCTS, INC. | State. Zip Phone. | 

































< Accommncative esotropia may prevent 

achild fram developing the skills necessary 
for competicive sports. Lack of binocular 
single vison may affect school work as well 
as play.. and negative cosmetic effects 
may alie~peer relationships. 
Phosp=oline Iodide 


(echothicphate iodide) may be 
able tc pharige the lineup. 





Diagnosis...To help determine if there 

is an aeGemmodative basis for the eso- 
tropia, ore drop of PF OSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior te retiring, for two or three weeks. 


Treatment... lf there is a significant 
accommodative factor present, the con- 
tinueduse of PHOSFHOLINE IODIDE 
alone 6 “ten sufficient for treatment, as 
long as the drug is wall tolerated. 
PHOSPCLINE IOC 'DE acts by altering 
the acec mmcdative sonvergence/accom- 
modaticas rslationshio in a favorable way, 
so tha? rea” vision is obtained with less 
accommodative effort, and fusion can be 
maintéimed. 

Ifsurgery is necessary, postoperative use 

of PHOSPHOLINE IODIDE may help 

correct 2 residual dayiation. 





-(ECHCTHIOPE ATE 
IODID= FOR CPHTHALMIC 
SOLLTION) 

in the diagnosis and 
treatment of accom- 
















BRIEF SUMMARY 
(For full prescribing information, see package circule j 


PHOSPHOLINE IODIDE? 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC: SG LUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesiersse inhibitor tor 
topical use. 

indications: Glaucoma- Chronic oper-angle glaucama: Subacute 
or chronic angle-closure glaucoma after iridectoray ar where Surgery 
is refused or contraindicated. Certain nan-uveitic secondary types of 
glaucoma, especially glaucoma following cetarac! sergery. 

Accommodative esotropia — Concortant esotropsas with asignif- 
icant accommodative component. 
Contraindications: 1. Active uvea: inflammation. 

2. Most cases of angle-closure glaucoma: dues 
increasing angle block. 

3. Hypersensitivity to the active or inactiveingredierts. ; 
Warnings: 1 Use in Pregnancy: Sate use of anticholieesterase medica: 
tions during preqnancy has not been established. nc" has the absence. 
of adverse effects on the fetus or on the: respiration œ the neonate. - 

2. Succinyicholine should be administered only wen great caution, if 
at all, prior to or during general anesthesia fo patient: receiving anti- 
cholinesterase medication because of possible resp “atory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucorsa with, 
PHOSPHOLINE IODIDE in patients whe areat the sore time under- 
going treatment with systemic anticholinesterase metications tor 
myasthenia gravis, because of possible adverse aid ve etfects. 
Precautions: 1. Gonioscopy is recommended price tcinitiation of therapy. 

2. Where there is a quiescent uveitis or a'history ofthis condition; 
anticholinesterase therapy should be avoided or esed cautiously be- 
cause of the intense and persistent miosis and cilaryrmuscle contrac- 
tion that may occur. 

3. While systemic effects are infreq uent, proper: use ot the drug re- 
quires digital compression of the nasolacrimal ducts or a minute .or two | 
following instillation to minimize drainage into thenasal chamber with 
its extensive absorption area. The hands:should be washed immediately 
following instillation. 

4. Temporary discontinuance of medication is necessary if salivatiors, 
urinary incontinence, diarrhea, profusesweating. muscle weakness, 
respiratory difficulties, cr cardiac irregularities occur 

5. Patients receiving PHOSPHOLINE “OBIDE wheare exposedto 
carbamate or organophosphate type insectcides arct pesticides (pro- 
fessional gardeners, farmers, workers in plants marzaufacturing or 
formulating such products, etc.) shoule be warred:of the additive 
systemic effects possible from absorptien of the pesscide through the 
respiratory tract or skin. During periods of exposare@o such pesticides, 
the wearing of respiratory masks, and frequent wasting and clothing 
changes may be advisable. : 

6. Anticholinesterase drugs should be used wits eareme caution, if at 
all, in patients with marked vagotonia, bronchial astrema, spastic gas- 
trointestinal disturbances. peptic ulcer, pronounced Sradycardia and 
hypotension, recent myocardial infarction, epilepsy. parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthatmic 
surgery only as a considered risk because of the possible occurrence. 
of hyphema. 

8. PHOSPHOLINE IODIDE should be used with great caution, if at 
all, where there is a prior history of retina! detachmest. 

Adverse Reactions: 1. Although the relationship, if ey, of retinal de- 
tachment to the administration of PHOSPHOLINE I@DIDE has not 
been established. retinal detachment has been recited ina few cases 
during the use of PHOSPHOLINE IODIDE in adult patients without a 
previous history of this disorder. 

2. Stinging, burning. ‘acrimation, lid rausele twécreng, canjunctival 
and ciliary redness, browache, induced: myopia witt-visual blurring 
may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequetin children, The 
cysts usually shrink upon discontinuance of the meeication, reduction 
in strength of the drops or frequency of ‘nstillation. Parely, they: may 
rupture or break free into the aqueous. Regular examinations are ad- 
visable when the drug is being prescribed for thetreatrnent of 
accommodative esotropia. 

5. Prolonged use may cause conjunctival thickereag, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations sould accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressuresmszy follow anti- 
cholinesterase instillation. This may be alleviated’> orescribing a 
sympathomimetic mydriatic such as phenylephrine: 

Overdosage: Antidotes are atropine, 2mg parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg per kg ireravenously. 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are ava’ able. 15 m@package for dis- 
pensing 0.03% solution; 3.0 mg package fcr 0.08% solution, 6.25.mg 
package for 0.125% solution: 12.5 mg package fer €25% solution. Also 
contains potassium acetate (sodium hydroxide cr asetic acid may have 
been incorporated to adjust pH during manufacturieg), chlorobutanal 
(chloral derivative), mannitol, boric aci and exsicca#ted sodium. 
phosphate. : 
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a, | The Ophthalmos Division 
<@> AYERST LABORATORIES 
fm | New York, N.Y. 10017 ; 









INCLUDING Se Coutome To 
AND ee 
SURGICAL ASSISTANTS' COURSE 


DUKE UNIVERSITY EYE CENTER 
AUGUST 19, 20 1977 













ADVANCED INTRAOCULAR SURGERY WORKSHOP 


THE TWO-DAY WORKSHOP WILL COVER PARS 
PLANA VITRECTOMY AS WELL AS ANTERIOR 
SEGMENT SURGERY UTILIZING VITREOUS 
SURGERY INSTRUMENTS AND TECHNIQUES. 


THE COURSE WILL FEATURE DIDACTIC SESSIONS 
AND VIDEO TAPES COVERING PREOPERATIVE 
EVALUATION, SURGICAL INDICATIONS AND 
TECHNIQUES, AND THE DIAGNOSTIC VALUE 

OF ULTRASONOGRAPHY AND ERGS. PRACTICAL 
EXPERIENCE WILL INCLUDE ANIMAL EYE SUR- 
GERY: UTILIZING O'MALLEY OCUTOME INSTRU- 
MENTS. 









SURGICAL ASSISTANTS’ COURSE 


THE SURGICAL ASSISTANTS’ COURSE WILL 
COVER THE PRACTICAL ASPECTS CF PRE- 
OPERATIVE EVALUATION, RECORD KEEPING, 
ASSISTING TECHNIQUES, AND THE PREPARA- 
TION AND MAINTENANCE OF VITRECTOMY 
EQUIPMENT UTILIZING O’MALLEY OCUTOME 
INSTRUMENTS. 


COURSE FEE: $100 






































FACULTY” 












George Blankenship, M D Maurice B Landers, W, M D 
Bascom Palmer Eye Inshtute Duke Umversity Eye Center 
Miami, Florida Durham, North Carolina 






COURSE FEE: $300 





Steve Charles, M.D Ron Michels, M D 
Memphis, Tennessee Wilmer Eye institute 


M 
FOR INFORMATION CONTACT: Allan Kreger, M D Baltimore, Maryland 
i Jules Stein Eye Institute Conor O'Malley 
Ta pras T, MD Los Angeles, California San Jose, California 
Duke University Eye Center ‘i 

Pox e FNO The Surgical Assistants’ Course Faculty wdi also include. 

urham, North Carolina Mr Al Sinyo: PA Mr Gerald Owensb 

: / ¥ 

919-684-6749 Duke Eye Center Memphis, Tennessee 






















COURSE ON MACULAR AND RETINAL VASCULAR DISEASE 
PRESENTED BY 
THE HENRY FORD HOSPITAL DEPARTMENT OF OPHTHALMOLOGY 
THE DETRIOT INSTITUTE OF OPHTHALMOLOGY 
BON SECOURS HOSPITAL 


DATE: June 23, 24, 25, 1977 
HOTEL: Dearborn Hyatt Regency Hotel, Michigan 
MEETING: Henry Ford Hospita!, Detroit, Michigan 
JACK S. GUYTON LECTURE: A. Ecward Maumenee M.D. 
























FACULTY: Thomas Aaberg, M.D. David Orth, M.D. 
Frances L'Esperance, M.D. Theodore Schlaegel, M.D. 
J. Wallace McMeel. M.D. Jerry Shields, M.D. 
Ronald Michels, M.D. Lawrence Singerman, M.D. 
Neil Miller, M.D. Mark Tso, M.D. 
OTHERS 





AMA Category | Continuing Medical Education Credit 16 hours. 


- REGISTRATION FEE: $200.00 
_ RESIDENTS AND FELLOWS: $100.00 
(with letter from Dept. Chairman: 


COURSE DIRECTORS: Howard C Joendeph, M.D. (Det. Inst. of Ophthal.) 
J. David Carey, M.D. (Henry Ford Hosp.) 


“INFORMA TION: Mrs. Judi Dara. 

15401 E. Jefferson: Avenue 

Grosse Pointe Park, Michigan 48230 
313-824-4800 


| , for spouse and children ee, 7 a e : ah 














= Planned activities av. i 





A STERILE GEL OF METHYLCELLULOSE 4000 cps 2. so% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies a in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Genio lens: 
Available in 4% ouace ophthalmic tubes. 


€ MURO PHARMACAL LABORATORIES, INC. 
z 121 Liberty Street e Quincy, Mass. 02169 
Area Code 617 + 479-2680 
















Please 
Mark Your 
Calendar 





NATIONAL MID-WINTER SCIENTIFIC 
MEETING of the CONTACT LENS ASSOCI- 
ATION OF OPHTHALMOLOGISTS Thurs- 
day, Friday, Saturday and Sunday, January 
19 to 22, 1978, at the Sahara Hotel, Las 
Vegas, Nevada. 








Symposia and courses will be presented in 
all the major contact and intraocular lens 
disciplines. 






Complimentary Practice Management Semi- 
nar. 






The Tenth Conrad Berens Memorial Lecture 
will be delivered by: 

Saiichi Mishima, M.D. 

Chairman and Professor 
Department of Ophthalmology 
Tokyo University Medical School 









A limited number of free papers can be 
accommodated. Send brief abstract to: 
Oliver. H. Dabezies, Jr., M.D., F.A.C.S. 
2620 Jena Street 

New Orleans, Louisiana 70115 
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Available. 7.5 cc. glass bottle 
Use wth caution in presence of hypertension. 


with plastic dropper B only 





Patient does not have to refrigerate above solutions. 





-Complete Ophthalmological Originators of 
Forwulzry Available On Request 


Stabilized Epinephrine Collyria 


F BECKER ET AL. TR. SEC. A.M.A. 188, 1961 







Maro preparations are available to all pharmacies and hospitals through 
thzir drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. | 


MURO PHARMACAL LABORATORIES 


-121 Liberty Street = Quinew Mace ne ‘Bo natin ALA a 









































Please 
Mark Your 
Calendar 


NATIONAL MID-WINTER SCIENTIFIC 
MEETING of the CONTACT LENS ASSOCI- 
ATION OF OPHTHALMOLOGISTS Thurs- 
day, Friday, Saturday and Sunday. January 
19 to 22, 1978, at the Sahara Hotel, Las 
Vegas, Nevada. 


Symposia and courses will be presented in 
all the major contact and intraocular lens 
disciplines. 


Complimentary Practice Management Semi- 
nar. 


The Tenth Conrad Berens Memorial Lecture 
will be delivered by: 

Saiichi Mishima, M.D. 

Chairman and Professor 

Department of Ophthalmology 

Tokyo University Medical Scheol 


A limited number of free papers cam be 
accommodated. Send brief abstract to: 
Oliver H. Dabezies, jr., M.D., F-A-C.5. 
2620 Jena Street 
New Orleans, Louisiana 70115 


For information and registration write te: 
Paul Honan, M.D., Treasurer, CLAO 
P.O. Box 588 
1720 North Lebanon Street 
Lebanon, Indiana 46052 


A special favorable room rate hes beem ar- 
ranged with the Sahara Hotel. 


For room reservation only write directly to 
the Sahara Hotel, Las Vegas, Nevada €9114 


OLIVER H. DABEZIES, JR., M.D., F.A.C.S. 
Meeting Chairman 


G. PETER HALBERG, M.D., F.A:C.S. 
Meeting Secretary 


DEXON® polyglycolic acid suture 


‘Complete Product Information 


DESCRIPTION DEXON polyglycolic acid 
Suture, Synthetic, Absorbable, USP is a homo- 
polymer of glycolic acid. The sutures are sterile, 
inert, noncollagerous, nonantigenic, nonpyro- 
genic, flexible, and braided. They are colored 
green to enhance visibility in tissue and are also 
available undyed, with a natural beige color. They 
ate uniform in size and tensile strength, but are 
smaller in diameter than other Absorbable Surgical 
Sutures of equivalent tensile strength. 


ACTIONS When DEXON is placed in tissues a 
minimal tissue reaction occurs, which is followed 
by a microscopic layer of fibrous connective 
tissue which grows into the suture material. 


Animal studies (subcutaneous tissue in rats, rab- 
bits, and dogs) revealed minimal absorption at 7 
to 15 days, significant absorption at 30 days, and 
maximum resorption at 60 to 90 days. 
Tensile strength, not being a function of the ab- 
sorption rate, may vary from tissue to tissue, de- . 
pending in part on the rate of hydrolysis. The 
early tensile strength of DEXON is reported to be 
reater than that of comparable chromic catgut. 
n animal studies (subcutaneous tissue in rats) it 
has been shown that at two weeks post- 
implantation approximately 55% of the original 
tensile strength of DEXON remains, while at 
three weeks approximately 20% of its original 
strength is retained. 
INDICATIONS DEXON sutures are indicated 
whenever absorbable sutures and ligatures. are 
employed. 
CONTRAINDICATIONS DEXON is contra- 
indicated where extended approximation o! 
tissues under strain must be maintained. 


WARNINGS The safe use of this suture in car- 
diovascular and neural surgery has not been 


established. 

Under certain circumstances, notably ortho- 
pedic procedures, immobilization by external 
support may be employed at the discretion of 
the surgeon. 

Do not resterilize. Discard opened, unused 
sutures. 


PRECAUTIONS Acceptable surgical practice 
should be followed with respect to drainage and 
closure of infected wounds. 

Knots with DEXON polyglycolic acid Suture 
must be properly placed to Be secure. Therefore, 
place first throw in precise position for final knot, 
using a double loop; tie second throw square us- 
ing horizontal tension; additional throws may be 
used as desired. 

Skin and conjunctival sutures which remain in 
place for periods of longer than seven days may ` 
cause localized topical irritation and the exposed 
portion of suture may be snipped off after five to 
seven days as indicated. 

ADVERSE REACTIONS Those reactions that 
have been reported. include tissue reaction or in- 
flammation, Ébrous or granulation tissue, wound 
separation and bleeding, and accumulation of 
fluid around subcuticular stitches. 

DOSAGE AND ADMINISTRATION Use as 
required. 

HOW SUPPLIED DEXON sutures are available 
in sizes 2 through 7-0 dyed (green) and undyed 
{natural}, supplied in a variety of cut lengths or 
on ligating reels, non-needled or affixed to the 
various Davis & Geck ATRAUMATIC® needles 
in one and three dozen packages. REV.4/76 


DAVIS+GECK 


Amencan Cyanarmid Company 
Peart River NY 40965 


DAVIS+GECK 


The clear choice... 
DEXON' polyglycolic acid suture. 





There is clearly only one 
choice for ophthalmic 
surgery today—DEXON 
suture-Green. DEXON 
eliminates nearly all the 
problems encountered with 
other sutures such as 
catgut, silk, and nylon. 

Tissue reaction is mini- 
mal. Compared to catgut, 
there is less granuloma 
formation’ and less 
inflammation. Patients are 
more comfortable, feel 
less scratchy.* DEXON 
is stronger than catcut, 
too.” |t absorbs uni- 
formly and predictably, ° 


allowing healing to pro- 
gress uneventfully.”’ 

The absorbability of 
DEXON also eliminates 
some of the problems with 
nonabsorbables—such as 
postop trauma due to 
suture removal,” suture 
leaks, and late suture 
extrusion or foreign body 
reaction.’ 

DEXON is easy to 
handle*'’ and has excellent 
knot security.” And its 
visibility is greatly enhanced 
by the green colors’ 

Available in green or 
beige on a full range of fine 


DAVIS+GECK 


American Cyanamict/Conemme: 


DAVIS+GECK ophthalmic 
needles, DEXON, the first 
synthetic absorbable suture 
for the eye, has already 
been proven extensively in 


_ cataract, strabismus, and 


oculoplastic surgery. 


References: 1. Stein HA. Canad J 
Ophthal 9:432, 1974. 2. Merritt JC, 
Chapman L, Rabb M. Arch Ophthal 
91:439, 1974. 3. White RH, Jr, 
Parks MM. Tr Am Acad Ophth & 
Otol 78:632, 1974.4. Williamson DE. 
Ann Ophthal 8:133, 2976. 5. Sugar 
HS, Lorfel R, Summer D. Am J 
Ophthal 77:178, 1974. 6. Sherman 
SE. Ann Ophthal 7:579, 1975. 

7. Furgiuele FF. Ann Ophthal 6:1219, 
1974. 8. Sugar HS. Ann Ophthal 
7:125, 1978. 


*See next page for com- 
plete product information. 
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For the care of 


You might suggest 


salt tablets+distilled 
water 
DISTILLED WATER 









IF IF IF IF IF IF 


the solution there is no the solution the salt the pH is the appropriate 
is isotonic, contamination is prepared tablets correct so ingredients 

to avoid during before contain lens fit and equipment 
irritation. mixing or each use. only NaCl. remains are available. 


storage. unchanged. ~ 


Fe Rg ES 





‘soft contact lenses’ 


No IFs about it. 
You should 


recommend 
L new i 


ensrins 


ts Peepers Preserved Saline Solution 


SOf-nydrophilic-c 
ee ise wit Precise formulation, buffered tc 


a the correct pH and with tonicity 
od ane TODE paralleling the concentration of 
ONAA natural tears, to ensure lens fit and 
MOROCURVE KOGA wearer comfort. 
TURVUE® re E Convenience of a ready-to-use 
eo HE solution, so there are no ingredients 
WOO Optics inc to buy and no mixing to do. 
5 ses. r Safety of a sterile preserved solu- 
pemn - tion, with less chance of possible 
contamination, in an economical 


8 fl. oz. plastic squeeze bottle. 



















yz 


O start with, to stay with. 


: a 
= Lensrins 
12205 Preserved Saline Solution 
American Optical Corp. 


: SOFT CONTACTILENS DIV. 
NO +See LENSZINS® label for approved soft lenses. Southbridge. MA 01580 





from Keeler 


A point well made. 






SUPERBLADES, designed for Keeler 
Optical by Medical Workshop of Holand, 
are the world’s sharpest stainless-stzel 
case-hardened micro-surgery blades— 
comparable in sharpness to diamond 
knives. 


e Pre-mounted in plastic handles and 
packaged sterile. 


e Disposable blade/handle units are gas 
sterilizable and re-usable. 





e With super-sharp point, sectioning 
technique requires hardly any pressure. 


15°-angled blade for corneal 
puncture and suture removal. 


corneoscleral section 


p- 
w 30°-angled blade for full-depth 
| 


45°-angled blade for halt- 
depth corneoscleral section. 


Keeler’s new SUPERBLADES. 
Points well made...and well taken. 


QNVTIOH dOHSAYOM IV IIGIW 


Actual Size 


Use this convenient form to place your order. 


gem KC (KEELER mug 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 





Please send me the following: a 

E ____15°-angled blade(s) Up to 5 blades 4 
________30°-angled blade(s) $5.00 ea. 

45°-angled blade(s) 6 or more blades a 
$4.50 ea. 

B (Minimum order... Sales tax g 
six blades) where applicable. 
Enclosed is my check for. Bill me g 
Name 





Address 








City State Zip Phone 
E a ae el E a BR aes 


GARAMYCIN 


gentamicin sulfate, U.S.P. 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each mi. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each ml. contains gentamicin sulfate (equivalent to 3.0 mg 
gentamicin) disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 
tive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin; Group A beta-hemolytic and non- 
hemolytic streptococci, and Diplococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
richia coli. Klebsiella pneumoniae (Friedlander’s bacillus) 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur In the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures. 
INDICATIONS GARANMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYC.N Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 

Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour 

GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-ml. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment—Sterile, %*-ounce 
tube, boxes of one and six. Store away from heat 


9848358 
NOVEMBER 1973 


For complete details, consult package insert or literature 
available from your Schering Representative. or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033 


Schering Corporation 
SWW-9110 Kenilworth, N.J. 07033 


ACHOICE FOR INITIALTHERAPY 
IN EXTERNAL EYE INFECTIONS 


y— against conjunctivitis and other in- 
fectioas of external eye and adnexa due to a wide 
rang2of susceptible pathogens. 

Gram-negative: susceptible strains of: H. influen- 
zae; = coli; K. pneumoniae; M. lacunata; Enterobac- 
ter aogenes (formerly Aerobacter); H. aegyptius 
and ‘Neisseria sp., including N. gonorrhoeae. 

Gram-positive: susceptible strains of: staphylo- 
coca and streptococci, including D. pneumoniae. 


Problem pathogens: susceptible strains of: P. aeru- 
ginosa and Proteus sp. (indole-positive and 
-negative). 

generally avaids sensitivity 
reactions and irritation. 
no significant organism resis- 
tance to date. This may occur in the future. 


*broad spectrum activity against many 
gram-negative and gram-positive organisms 


GARAMYCIN OPHTHALMIC 


Solution-Sterile 


gentamicin sulfate, USP. Fe arate 


Each n ot gram contains gentamicin sulfate equivalent 
to 3.0 m3. gentamicin 
“Due te=sasceptible pathogens 


Piease see product information on facing page Copyright 1977. Schering Corporation. All rights reserved 
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Please Mark Your Calendar 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS 
ANNUAL SCIENTIFIC MEETING 
Monday, October 3, 1977 — 8:00 to 10:00 p.m. 
Ballroom, Fairmont Hotel, Dallas, Texas 


SYMPOSIUM ON EXTENDED WEARING OF CONTACT LENSES 
Herbert E. Kaufman. M.D., F.A.C.S., Chairman 


PARTICIPANTS TO BE ANNOUNCED 


SYMPOSIUM ON INTRAOCULAR LENSES 
AND THEIR COMPLICATIONS 


Jack Hartstein, M.D.. and Richard P. Kratz, M.D., Co-Chairmen 


PARTICIPANTS TO BE ANNOUNCED 


NO REGISTRATION FEE 
THE PROFESSION IS CORDIALLY INVITED 





G: PETER HALBERG, MD. FACS. OLIVER H. DABEZIES, JR, M.D., F.A.C.S, 
President - 5 Corresponding Secretary 





At Last! 


The “Anyone-Can-Do-It” 


It just had to happen. Incorrect lensmeter 
readings were causing lost time and aggrava- 
tion for doctors and their staffs. So, Acuity 
Systems, Inc., solved the problem by com- 
bining a micro-computer with sophisticated 
laser technology and push-button simplicity. 
The result is the AGTO-LENSMETER”™. 


FAST & SIMPLE. la just two seconds flat, 
sphere, cylinder and axis are digitally dis- 
played in standard prescription notation. The 
AUTO-LENSMETER reads in 1/4th or 
1/8th Diopters in either plus or minus cylin- 
ders. And, with only a few minutes of 
instruction, everyone can learn to use it their 
very first dey on the job. 








O Please-send me mare information about 
the Acuity Systems AUTO-LENSMETER 
that cambines computerized accuracy 
with push-button simplicity. | knew it 





O Please have a sales representative con- 
tact me to answer some of my specific 
questions. 





Lensmeter. 


OBJECTIVE & ACCURATE. No more target 
focusing or interpretation with the AUTO- 
LENSMETER. Just touch a button to 
receive that “one right answer’ for every 
lens measurement. The instrument also 
measures prism and base directian . . . it just 
doesn’t make mistakes! 


IT DOES MORE. While we call it the 
AUTO-LENSMETER, it’s truly a new dimen- 
sion in optical instrumentation. An optional 
computer program instantly calculates “add” 
powers of multi-focal lenses, while another 
insures that every lens is measured exactly 
at optical center. A printer is available for 
documenting all lens measurements on paper 
tape or labels. 


AN ABSOLUTE NECESSITY. It all adds up 
to increased confidence, fewer 2rrors and an 
easier day for everybody in the office. Mail 
the coupon below for more information. Bet- 
ter yet, call toll free (800) 336-0359. 


Acuity 11413 Isaac Newton Sq. 
Systems Reston, Vircinia 
Incorporated 


Advanced Instrumentation & Systems for Eye Care 


The AUTO-LENSMETER. 
It just had to happen. 























Telephone ( ) 


just Fad +o happen My interest is O immediate © long term 
Name 

Street 

City. State Zip 








or call to | free (800) 336-0359. 


Mail Coupon to: Acuity Systems, Inc., 11413 Isaac Newton Square, Reston, VA 22090 


Ee ee 











- Alfred VOGT | 
Lehrbuch & ATLAS DER SPALTLAMPENMIKROSKOPIE 
Berlin (Springer) & Stuttgart (Enke) 1930-1942 





2nd edition in three volumes 


Vol. 2 (Lens & Zonula) containing 163 plates 
Vol. 3 (Iris, Vitrious & Conjunctiva) containing 160 plates 
90 percent of the 2346 figures on these plates are colored 





in colors on enamelled paper of the finest quality! 
Price of the complete set: DM 1400.- + 32, 50 Postage 






| SEND YOUR ORDERS DIRECTLY TO THE PUBLISHER (with remittance) 
i J.P. Wayenborgh, publishers 
Postfach 646 
D-5300 BONN-BAD-GODESBERG (West Germany) 














NEW YORK UNIVERSITY FOST-GRADUATE MEDICAL SCHOOL 
announces the annual 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


September 12, 1977 to January 27, 1978 
under the direction of 
Drs. Goodwin M. Breinin and Harvey B. Taterka 
Fee: $950.00 


Monday to Friday, 8:00 AM to 12 Noon 





Vol. 1 (Technique & Methods, Comea & Anterior Chamber) containing 83 plates 


This celebrated Atlas on Slit-Lamp-Microscopy of the Living Eye has be now reprinted 








An intensive introduction to the basic and clinical sciences as applied to ophthalmology for 
first-year residents in ophthalmology. Tae syllabus includes optics and refraction, anatomy 
including gross dissection, pathology, extra-occular motility, neuro-ophthalmology and 
primetry, physiology, microbiology, embryology, and ophthalmoscopy. In addition, there are 
lectures in radiodiagnosis, ultrasound, therapeutics, uveitis, glaucoma, surgery, corneal 


diseases, genetics and the application of contact lenses. 


For information, write or phone: Office of the Associate Dean, Registration Department, NYU 
Post-Graduate Medical School, 550 First Avenue, NYC, NY 10016; 212-679-3200, Ext. 


4038. 





Die SU 
. glaucoma 


tients take 
their drops... 





Left half of bottle Right half of bottie 
represents a theoretical represents a new, 


period ofapproximately unused bottle. 
three weeks’ use. - i 


One method of checking the 
degree of patient compliance, as 
advocated by Dr. David Worthen, 
Editor of Ophthalmology Digest, 
is to have the pharmacist use an 
adhesive-backed instruction label 
without applying the broad band 
f of cellophane tape he might 
7 BX normally use. The physician asks 
igs the patient to bring baek the bottle 
= i on his next office visit. The condition 
of the label and the surrounding 
areas will then be an indication 
as to the amount of use of the 
pilocarpine botte. 








ac: HLY e g o ofo e 'd n 


pilocarpine that can increase 
patient compliance 
...and that is more convenient than drops 


Patients are more likely to follow a prescriptionregimen 
when it does not interfere too much with their lifestyles. 
The Ocusert" (pilocarpine) Ocular Therapeutic System, 
which provides seven days’ medication in asin gle unit, 
is therefore more likely to be used than piloearpine 
drops, which must be instilled up to four times a day, 
seven days a week. 





Anu Ov it’s -- 4- Il- = l 
in a new one-month free 
trial program 


Patient literature: This is a program that can work for yowand for your 
simplified placement and patients. 


removal instructions, ; Pa 
manboa It has been well received by many physicians who 


glaucoma booklet, have tested it in their own practices. 

invitation Many patients have successfully completed the trial 
program and have gone on to choose the Ocusert® 
(pilocarpine) OcularTherapeutic System method of 
treating their glaucoma, instead of pilocarpine drops. 

The program requires very little efiort on your part: 

you just choose the patients you feel would be appropriate 
candidates for the program and mail them the cards 

Physician information: (supplied by Alza) inviting them to a serninar. 

procedure sheet. Your Alza Representative, who has just undergone a 

clinicians handbook specialized training course in Ocusert® System patient 

instruction, will do the rest, under your supervision, of 

course. He will tailor the program to yoar own specific 

needs and requirements. 

With this program, patients are better able to evaluate 
for themselves, through actual use, the benefits of the 
Ocusert® System and to determine whether the cost of 
the System is justified in terms of their awn lifestyles. 

And you will be better able to evaluate the patient's 
progress in lowering his elevated IOP without any cost to 
him for the first month. 

To learn the details about this program, and to 
receive all the elements pictured to the ieft, simply fill out 
and mail the coupon. 

Alza and your Alza Representative will do practically 
all the rest. 





Patient samples 


Alza Pharmaceuticals, Dept. 375. 3170 Porter Drive, 
Palo Alto, California 94304 





Specially trained Please send me the Ocusert® (pocarpine) Qcular Therapeutic 
Alza Representative System free one-month trial pregram kit. 
instructing patient 
Physician signature 
Name — = : Ze 


Address E E 


Cy. =, State — Zip— ia 








Ocusert System... 


The more convenient 
method of lowering 


elevated IOP that 
can result in better 
tient compliance 


The Ocusert* System may be 
conveniently placed in the lower 
cul-de-sac... 


... or placed in the upper 
cul-de-sac, whichever your 
patient prefers. Either method of 
placement encourages patient 
compliance. 








Ocusert 


pilocarpine 
OcularTherapeutic System 





BRIEF SUMMARY 
Ocusert” Pilo-20 and Ocusert® Pilo-40 


(pilocarpine) (pilocarpine) 
Ocular Therapeutic System Ocular Therapeutic System 
20 ug/hr. for one week 40 ug/ hr. for one week 


INDICATIONS AND USAGE 

OCUSERT pilocarpine system is indicated for control of ele- 
vated intraocu pressure in pilocarpine responsive-patients. 
Clinical studies have demonstrated OCUSERT system efficacy 
in certain glaucomatous patients. 

The patient should be instructed on the use of the OCUSERT 
system and should read the package insert instructions for use. 
The patient should demonstrate to the ophthalmologist his 
ability to place, adjust and remove the units 

Concurrent Therapy: OCUSERT systems have been used 
concomitantly with various ophthalmic medications. The 
release rate of pilocarpine from the OCUSERT system is not 
influenced by c nic anhydrase inhibitors, epinephrine 
ophthalmic solutions, fluorescein, or anesthetic, antibiotic or 
anti-inflammatory steroid ophthalmic solutions. Systemic 
reactions consistent with an increased rate of absorption from 
the eye of an autonomic drug, such as epinephrine, have been 
observed. The occurrence of mild bulbar conjunctival edema 
which is frequently present with epinephrine ophthalmic solu- 
tions is not influenced by the OCUSERT pilocarpine system. 



















CONTRAINDICATIONS 

OCUSERT pilocarpine system is contraindicated where pupil- 
lary constriction is undesirable, such as for glaucomas 
associated with acute inflammatory disease of the anterior 
segment of the eye, and glaucomas occurring or persisting 
after extracapsular cataract extraction where posterior 
synechiae may occur 


WARNINGS 

Patients with acute infectious conjunctivitis or keratitis should 
be given special consideration and evaluation prior to the use 
of the OCUSERT pilocarpine system 

Damaged or deformed systems should not be placed or 
retained in the eye. Systems believed to be associated with an 
unexpected increase in drug action should be removed and 
replaced with a new system 


PRECAUTIONS 

OCUSERT pilocarpine system safety in retinal detachment 
patients and in patients with filtration blebs has not yet been 
established. Although ophthalmic solutions have been used 
effectively in conjuncticn with the OCUSERT system, systemic 
reactions consistent with an increased rate of absorption from 
the eye of an autonomic drug, such as epinephrine, have been 
observed. In rare instances, reactions of this type can be severe. 
The conjunctival erythema and edema associated with epineph- 
rine ophthalmic solutions are not substantially altered by 
concomitant OCUSERT pilocarpine system therapy. The use of 
pilocarpine drops should be considered when intense miosis is 
desired in certain ocular conditions 


ADVERSE REACTIONS 

Ciliary spasm is encountered with pilocarpine usage but is not 
a contraindication to continued therapy unless the induced 
myopia is debilitating tc the patient. Irritation from pilocarpine 








has been infrequently encountered and may require cessation 





an. True 

re uncommon but require discontinuation 

y occur 

f the peripheral iris from the anterior 
may reduce the tendency for narrow 

an occasionally precipitate angle 

ng the resistance to aqueous flow from 

hamber. Miotic nts may also cause 

ent; thus, care sho be exercised with all 

cial y in young myopic patients 

ce signs of Conjunctival irritation, 

ma with or without a slight increase in 

when they first use OCUSERT pilocarpine 

toms tend to lessen or disappear after the 

e instanc sudden increase in 

ts has been reported during system use. 


of therapy depending on the judgement of the phy 
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HOW SUPPLIED 
OCUSERT Pilo-20 or Pilo-40 systems are available in packages 
containing eight individual sterile systems 





STORAGE AND HANDLING 
Store under refrigeration (36°-46° F 


CAUTION 
Federal law prohibits dispensing without Prescription. 


alza 


pharmaceuticals 
Alza Pharmaceuticals 
Palo Alto, California 94304 














456 Parkway, Lawrence Park industrial Park, Broomall, Penna: 19008 « 215) 953-4350 
Philadelphia « New York + Los Angeles * San Francisco e Houston + aanta s Gleveland 









GLAUCOMA 


CONTACT and INTRAOCULAR 
Wednesday, Thursday, Friday anc 


=. The Department of Ophthalmology vf the St. Vincent’s Hospital and Medical Center of New a 
York will hold its annual clinical meeting November 2—5, 1977 (Wednesday through Satur- - 
day). Three days of the meeting wil be devoted to glaucoma and will present some of the 
-world’s great authorities on glaucoma diagnosis and management. Symposia and courses will 
‘be conducted affording a unique op ortunity to listen to and exchange ideas with renowned 
_ experts in this difficult area. Specia! attention will be given to glaucoma diagnosis, conservative 
and surgical management. 


Practical Course in Glaucoma, Contact Lenses and Intraocular Lenses 





Special Ophthalmic Assistance Course Program coordinated by Don Wong 
Robert A. D’Amico, M.D. G. Peter Halberg, M.D. 
Director, Department of Ophthalmology Meeting Chairman 
Jules Francois, M.D. 
Honorary Meeting Chairman 
GLAUCOMA FACULTY 
Mansour Armaly, M.D. Hugo Hager, M.D. Irving H. Leopold, M.D. 
Frederick C: Blodi, M.D. G. Peter Halberg, M.D. Frank Newell, M.D. 
dames E: Burris, MD. Raemond Harrison, M.D. Steven M. Podos, M.D. 
Jorge N. Buxton, M.D. Paul Henkind, M.D. Kenneth T. Richardson, M.D. 
Alfonse A. Cinotti, M.D. dokn N. Hetherington, M.D. A. Benedict Rizzuti, M.D. 
Giuseppe Cristini, M.D. Gerald Kara, M.D. Robert N. Shaffer, M.D. 
_ Oliver H. Dabezies, Jr; M.D. Yoshiaki Kitazawa, M.D. -David Shoch, M.D. 
` Robert A. D’Amico, M.D. - Allen E. Kolker, MD. George L. Spaeth, M.D. 
Terry d. Emest, M.D. Darid L. Krohn, M.D. William Townsend, M.D. 
Peter Y. Evans, MD. > Kar Kupfer, M.D. Richard C. Troutman, M.D. ~ 
Max Forbes,M.D. =- Maurice Langham, Ph.D. Frank J. Weinstock, M.D. 





Jules Francois, M.D. Pei Fei Lee, M.D. David M. Worthen, M.D. 









LENS CONFERENCE 
: Saturday—November 2, 3, 4, 5, 1977 


~ Malcolar Bibby, PhD. Robert C. Drews, M.D. Teruo Miyata, PhD. 





< Warenr« Blaker, Phi. Michael W. Dunn, MLD. John F. Morgan, M.D. 

=o o Stephen E. Bloomfieleé, M.D. Gerald L. Feldmar., Ph.D. Susan S. Randle 
Richard D. Binkhorst, M. D. G. Peter Halberg, M.D. Albert L. Rubin, MD. Ao 
Mary Brach Jack Harstein, M.E. Amauld F. Scafid, MD. -= o 4 
Dean Clements Paul R. Honan, M.D. Joseph Soper A 


Oliver H Dabezies, Jr M: D. Kenneth Michaile, M.D. Harold Stein; M.D. 
Robert £. D'Amico, MD. Kurt H. Stenzel, MD. 





REGISTRATION INFORMATION 


Registration Fee for sthe four day meeting is $225.00. This includes luncheons, social function, and a 
printed =olume of the transactions of the glaucoma segment. l 





: For Siihalincon ‘Residents — $125.00 ast be identified in writing by the Chairmar: of the. 
Deena 








: z Ophthalmic Assistant Courses will be given on Tuesday, November 1, 1977. ‘Aieisinptiarin) 
attend tre courses during the entire meeting. Registration Fee for REE -Assistants is 
o mow “Must be idegnified in writing by the Ophthalmologist employer.) 


ee For further informiilton and registration write te: 


Departmest of Ophthalmology 
St. Vincen:’s Hospital and Medical Center of New Fork 

153 West 11th Street : 
New York. New York 10011 


This Centinuing Medical Education offering meets the criteria for 
32 hours of credit in Category I for the Physician's Recognition 
Award ot the American Medical Association. 





CONTACT AND INTRAOCULAR LENS FACULTY = | 





Service to 
Medicine 
Program:19 


a... 66 The doctors helo me 


REPRESENTATIVE 








Be anc and|helo them 
BALTIMORE, 
MARYLAND 


“lve been involved in medicine in 
one way or another since | was 14,” 
says Earl Stine, SMP’s Representa- 
tive of the Month. At that age, he 
began working in a pharmacy, and 
later pursued his interest in health 
care at the Navy's Hospital Corps 
School, and the Schoo! of Aviation 
Medicine at Pensacola. 

Earl served as an aerospace 
medical technician in Nationalist 
China for two years, with special 
emphasis on disorders of the eyes, 
ears, nose and throat. 

After attending Loyola College 
in Baltimore for a time, Earl joined 
SMP for whom he has worked for 
the past eight years. 

A licensed commercial pilot, 
Earl sometimes goes flying with 
residents from Baltimore area 





pes teaching hospitals, and on one re- 

ý recent occasion, he flew needed 
as a medication from Baltimore to an 
Ser Eastern Shore hospital. 

y How does Earl feel about his job 
cs as a SMP Representative? “I think 
ea my eight-year-old daughter, Jenni- 
z fer, summed it up when she said 
bs to me I'd like to do what you do, 
ak because you help people.’ ” 
fer 
p 
E 
ke 
E SMP 
ic Smith Miller & Patch 


Div. Cooper Laboratories (P.R_), Inc. 
San German, Puerto Rico 00753 








“Many cf the ophthalmologists | call 
on lve werked with since their resi- 
dency,” seys Earl Stine. SMP’s Repre- 
sentatives the Month. “In some ways, 
we've rea y been learaing about the 
professiar together. | think that's true 
with most SMP Representatives.” 

As 2 result of his sight years on 
the job, =r! now has many friends 
practicing ophthalmology all over the 
country. 42 sees them sccasionally at 
Baltimore area medical meetings. “It's 
really nice zo be recognized," he says. 
“I'm alsc >leased to get phone calls 
and lette= from a number of the doc- 
tors. On@even wrote me from Ethiopia 
where he £ doing volunzer work.” 


“They know I'm not just 
out there trying 
to sellthem a drug.” 


There are “our major teaching hospi- 
tals in the Maryland ane Delaware ter- 
ritory Stine covers, and ne has helped 
several residents from these institu- 
tions estatdish practices. “I know the 
residents well enough to understand 
what they œ looking for and | also get 
some ad\=1ce notice when one of my 
doctors pians to retire. If he knows of 
no local ccDartunities, Earl passes the 
resident's aame and requirements on 
to SMP, waich issues © bulletin peri- 
odically ta all representatives. 

To gain a better understanding 
of the oph halmologist s daily prob- 
lems, Earl arranged te spend three 
days “living with one of the doctors 
he calls or During that time, he was 
present curing office hours, morning 
conferences and in the operating 
room. “It was the hardest three days | 
ever worked," he recalls “Now | know 
why these men are tired at the end of 
a day.” 








“SMP’s practice 
management program 
has proved useful 
both to doctors and 
to their office staffs.” 


“The common thread of the comments 
seems to be saving time. One doctor 
told me that the tape on controlling 
time made him realize how much time 
he was losing in commuting between 
his widely-separated home, office and 
hospital, and he was planning to make 
some kind of move to cut down that 
waste.” 

The response from secretaries 
and office managers has also been 
very positive. For example, one office 
manager told Earl that the tips on stag- 


gered billing in the taped discussion of 
collectior of professional fees saved 
her at least several mours a month. 

Ear finds tha! the Ophstart pro- 
gram has been very popular with resi- 
dents. `I get sev2ré calls a week ask- 
ing when the next section will be avail- 
able,” he says. ‘| Gelieve that there is 
now wide recogrition throughout oph- 
thalmology that ~he SMP Representa- 
tive really has scmething importent to 
offer.” 

For detailed mformation about 
the SMP Systems for Managing Your 
Practice Program, ciagnostic aids, or 
the SMP Memorial Film Library. see 
your Smith Miller & Patch representa- 
tive, or wr te on your letterhead to Pro- 
fessional Services Department, Smith 
Miller & Patch Division of Cooper Lab- 
oratories (P.R.). Inc., San German, 
Puerto Rico 90753. 
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“Simple” and common symptoms such 
as itching, tearing, injection and 
mucous discharge may, in fact, result 
from a “complex” series of events. 
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Artist’s conception: Release of histamine by mast | 
A 


cells caused by allergic challenge of grass 
pollen. Vasodilatation and hyperemia then follow ‘ 
J 
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„effectively 
controlled with 


_VASOCONA 


(naphazoline hydrochloride 005% and antazoline phosphate 0.5%) 


Sterile ophthalmic solution 


e Effective vasoconstrictor 


patent a receptor stimulation relieves congestion 


« Prompt clinical response 


within 5 to 15 minutes after administration 


e No interference with 


visual acuity 


produces nc filmy or viscous residue 


e Synergistic potency 


‘herapeuticelly superior in combination 


VASOCON-A (naphazoline hycrochloride 0.05% and antazoline phosphate 0.5%) 


Sterile Ophthairnic Solution 

Description: 4 <erile ophthalmic solu- 

tion having the ‘ollowing compesition: 
Naphazoline Hydrochloride 0.05% 


Antazoline Pħosphate . 0.5% 
Phenylmercuric Acetate 
(preservative) 0.002% 


Inan isotonic, buffered, aqueous solu- 
tien of sodium chloride, sodium carbo- 
nate and boric-<cid. 

Action: Vasacon-A combines the ef- 
fects of the antihistamine, Antazoline, 
and the decongestant, Naphazéeline. 


“Indications: 


Based on € review of a related 


combination of drugs bythe 
National Academy of Sciences — 
National Research Council anc /or 
other information, FDA has ciassi- 
fied the indications as follews: 
“Possibly” effective: 


For relief ef ccular irritation ard/ 
or congesticm or for the treatment 
of allergic -cr inflammatory ceular 
conditions 

Final class fication of the less- 
than-effective indication requires 
further investigation. 





Contraindications: Hypersensitivity to 
one or more of the components of this 
preparation. 

Warning: Do not use in dresence of 
narrow angle glaucoma. 


Precautions: This preparetion should 
be used only with caution in the pres- 
ence of hypertension, cardiac irregu- 
larities or hyperglycemia (ciabetes). 
Adverse Reactions: The following ad- 
verse reactions may occur: Pupillary 
dilation, increase in intraocular pres- 
sure, systemic effects due to absorption 
(i.e., hypertension, cardiac irregulari- 
ties, hyperglycemia). 

Dosage: One or two drops instilled in 
each eye every 3 or 4 hours or less fre- 
quently, as required to relieve symp- 
toms. 


How supplied: 15 ml. dropper- tip plas- 
tic squeeze bottle. 
NDC 0058-2881-15 


SMP 
Smith Miller & Patch 


Div. Cooper Laboratories (P.R.), Inc. 
San German. Puerto Rico 09753 





There are over 1,250000 people 
wearing Bausch & Lomb 
SOFLENS’ Contact Lenses. 


(polymacon) 


i 
These are some of ihe people who wear SOFLENS Contact Lenses. 
They appear in curent national magazine advertisements that 
support you and yGur practice. 








These are some of the reasons. So 


professional acceptance 


Based on six years 26 clinical experience, service and quality assurance. 


simple, easy fitting system 





Bos “Best-Fit” method of lens selection and evaluation allows you to fit more 


-patients predictably and efficiently. An average of only 14 lenses per 
eye per patient is necessary to achieve final selected lens. 


_ product reliability 
-A reproducible, durable, predictable lens. 93.3% reproducible 


according to one study’ Spincasting assures repeatable lens 
performance time after time. 


patient acceptance 
_ Comforable, easily adaptable, SOFLENS Contact Lenses fit into most — 
-all your patients’ life-styles, including even the most active. 





Auch AU Selection of Lens Dlometersn Fitting Soft Contact Lens Patients Optometric Weekly March 3,1977 
2. Hanks ASA Study of the Reproducitegy of Spin Cast Hydrophilic Contact Lenses. Ausitchas Journal of Oplomety October 1976 


_ The most widely dispensed 
, Contact lens inthe world. 


~ Bausch& Lomb alert eater eaten annn 


S OF L N Ss Please send me your expanded catalog 


of audievisual promotions and patient 
(polymacon) 








information materials free of charge. 








Name 
2 Contact Lenses Address 
o S City State Zip 
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See next page for prescribing “formation. : E E 











<a 
F 


AT, 





CSTR 


am 





yay 





sete 


cora 


FIIT 


FIENI INI, 
Loe er le e a 


i. 





k 


z 


ae, 


itt" 
g 


AANT TEYE, 
IRATE i 


np 


+ TTP ELS 





Es] 








Bausch & Lomb 


SOFLENS 


(polymoacon) 
Contact Lenses 


VISION CORRECTION USE 


DESCRIPTION: The SOFLENS® (polymacon) Contact Lens is a hemispherical flexible-shell 
which covers the cornea and may cover a portion of the adjacent sclera. It consists of 1.4% 
poly (2-hydroxethyl methacrylate) and 38.6% water by weight when immersed in normal 
saline. The material has a refractive index of 1.43 and the lens has a visible light transmittance 
of more than 97%. 


ACTIONS: In its hydrated state a SOFLENS® (polymacon) Contact Lens is soft and pliable. 
When placed on the human cornea, the hydrated SOFLENS® (polymacon) Cantact'Lens acts 
as a refracting medium to compensate spherical ametropias 


INDICATIONS: SOFLENS® (polymacon) Contact Lenses are indicated for wision correction 
use in persons with non-diseased eyes and in aphakia_ 


CONTRAINDICATIONS: SOFLENS® (polymacon) Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormality of the anterior segmentof the eye 
with the exception of ametropia and aphakia. 


WARNINGS: Abrasions and Infections — If a lens becomes less comfortable than itwaswvhen 
first placed on the wearer's cornea, the lens should be removed immediatelyand the wearer's 
eye and the lens examined for the possible presence of a foreign body. If amy eye abrasion, 
ulceration, irritation or infection is present, or any abnormal eye condition ts observed con- 
current with lens wear, the lens should be removed immediately and a physician consulted 

Infectious corneal ulcers have been reported, usually associated with faure tc follow the 
recommended procedures for care of the lenses 


Aphakic Patients — Aphakic patients should not be fitted with SOFLENS® (polymacan) Contact 
Lenses during the postoperative period until, in the opinion of the surgeon, the eye has 
healed completely. 


Lens Sanitation and Handling—Persons who require only vision correction and who would 
not, or could not, adhere to the recommended daily sanitary care of SOFLENS® (polymacon) 
Contact Lenses or who are unable to place and remove the lenses shoulc not be previded 
with them. Failure to follow handling and sanitation instructions could lead to serious eye 
infections which might result in corneal ulcers. 

Malfunction and rusting of the metal interior of the Aseptor® —Patient Unit as well as dis- 
coloration and cracking of the lens case has been reported after varying pericds of ese. lf such 
occurs, appropriate replacement is indicated to avoid interference with the cisinfection 
procedure. 


Medicants and Eye Drops — When the lenses are used by persons requiring only visian cor- 
rection no ophthalmic solutions or medicants, including conventional contact lens solutions 
and eye drops, should be used by SOFLENS® (polymacon) Contact Lens wearers prior to 
placement, or while the lens is in place, on the eye Also, no solutions, including conventional 
contact lens solutions other than normal saline, and the solution made from the SOFLENS™ 
Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS® (potymacon) Contact 
Lens when the lens is off the eye. 


Wearing Restrictions —SOFLENS® (polymacon) Contact Lenses when used only for-vision 
correction should be removed before sleeping or swimming and in the presencesof noxious 
and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses. 


PRECAUTIONS: Storage —SOFLENS® (polymacon) Contact Lenses must be stored ONLY in 
normal saline solution. If left exposed to air, the lenses will dehydrate, become brittte, and 
break readily. If a lens dehydrates, it should be resoaked in normal saline solution until it 
returns to its soft, pliable state which may take as long as forty minutes. 

Fresh normal saline must be prepared daily for cleaning and storing the lenses. The carrying 
case must be emptied and refilled with fresh normal saline solution just before disinfecting the 
lenses. 

The one ounce squeeze bottle is intended for preparation of normal saline anly. As this 
saline is not aseptic, it should not be used to clean a lens that is to be replaced immediately on 
the eye, nor should this solution ever be placed in the eye. If the patient wishes to remove a 
lens, clean it, or wet it and replace it on the eye, the solution in the carrymg case should be 
used, as it will have been disinfected. 


Hygiene — Hands must be washed, rinsed thoroughly, and dried with a lint-free towel!before 
handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since eye 

irritation may result. If hair spray is used while the lenses are being worn. the eyes must be 
kept closed until the hair spray has settled. 
Handling — A SOFLENS® (polymacon) Contact Lens may be damaged by mckingor tearing if 
care is not exercised during placement on or removal from the eye, replacing omremoving it 
from the carrying case or in the cleaning process. Lenses must be placed very carefully in the 
Carrying case to avoid damaging the edges of the lenses 


isi —Fresh normal saline must be prepared daily. After removal from the eye, the 
SOFLENS® (polymacon) Contact Lens must be irrigated with saline anc rubbed gently to 
remove mucus and film from the lens’ surface. The carrying case must be emptied andrefilled 
with fresh normal saline solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lenses have not been 
completely evaluated. However, some coatings are known to be proteinaceaus and others may 
be oily or greasy film from extraneous agents, such as hair spray or other cosmetics, or from 
the patient's own lacrimal secretions. Many wearers experience little or no difficulty with such 
deposits. However, occasionally a wearer, who tends to secrete unusually largeamcunts of 
mucus in the lacrimal fluid, may experience a build-up of these deposits within a relatively few 
weeks, despite adequate cleaning measures. If surface accumulations of non-removable 
materials persist, professional care should be obtained promptly. 

Deposits, characterized as medium or heavy, were found on 17.5 percent of a population of 
lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared to increase with the duration of lens-use These 


medium or heavy deposits, when they do exist, can be detected by means of a slit lamp 
biomicroscope examination. Light deposits, unrelated to length of lens use and of no apparent 
clinical significance, were observed on approximately one-half of the lenses studied. 

The SOFLENS® Carrying Case should be washed at least once a week with hot water and 
then rinsed thoroughly with distilled water. Soap or other cleaners should never be used to 
clean the carrying case 

In order to remove protein deposits which may form on the lenses, wearers should use the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for use which 
accompany the tablets. To prevent the formation of the protein deposits, patients should use 
the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets once a week or as directed by the 
practitioner. 

Disinfecting with an Aseptor® or Aseptron™ Disinfecting Unit is necessary to kill micro- 
organisms. 

if an Aseptor® or Aseptron™ Unit is not available, the lenses may be disinfected by boiling 
them in their carrying case in a pan of water for 15 minutes. When this boiling method of disin- 
fection is used, the lenses can be damaged if the boiling water is allowed to completely evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent leakage of the 
saline from the case and subsequent dehydration of the lenses. 

Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses 
will become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline 
solution and wait at least one hour before replacing the lenses. Earlier replacement may cause 
the lenses to absorb residual fluorescein. 

ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS® 
(polymacon) Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of 
the lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearing a 
hypotonic lens. If a lens adheres for any reason, apply normal saline and wait until the lens 
moves freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbows, 
halos around lights, or foggy vision, may occur in less then 5% of SOFLENS® (polymacon) 
Contact Lens wearers. If these symptoms occur, the lenses should be removed and 
professional consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these 
symptoms occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in the 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been 
found elsewhere. The wearers report no subjective symptoms and there is no detectable effect 
on their visual acuity. There have been approximately 29 cases, and in 10 of these patients the 
blue haze has cleared or is in various stages of regression 

Neovascularization of the cornea has been observed in some aphakic patients fitted with the 
SOFLENS® (polymacon) Contact Lens, which may require discontinuation of the lens. Medical 
consultation should be obtained in such an instance 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of 
Jens replacements and the reasons for those replacements. These studies show that during the 
first four months of wear, approximately one quarter of the lenses initially dispensed are 
replaced; the principal reason for these replacements is lens damage. Lenses are more apt to 
be damaged while new wearers are learning the prescribed handling and care techniques. After 
the initial four months of wear, the average lens replacement rate has been found to be 
approximately one lens per wearer per year. Lens loss, damage and surface deposits were the 
major causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply 
to SOFLENS® (polymacon) Contact Lenses. For a detailed description of the fitting technique, 
refer to the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, 
Bausch & Lomb Incorporated, Rochester, N.Y. 14602 

When the lenses are used only for vision correction, there may be a tendency for the patient 
to overwear the lenses initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
1 3 1 3 1 3 
2 3 1 3 1 3 
3 4 1 4 1 4 
4 4 1 K 1 4 
5 6 1 6 1 4 
6 6 1 6 1 4 
7 8 1 8 
8 8 1 8 
9 8 1 8 
10 10 1 balance of the waking hours* 
11 12 1 balance of the waking hours® 
12 14 1 balance of the waking hours® 


Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer must be supplied with a lens care 
kit and must fully understand all lens care and handling instructicns. As with any contact 
lens, regular recall visits are necessary to assure corneal health and wearer compliance with 
instructions. 

HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline 
solution. The glass vial is marked with the manufacturing lot number of the lens and the 
dioptric power (black for plus power lenses; red for minus; gold for plano) 

Caution: Federal Law Prohibits Dispensing Without a Prescription. 


The SOFLENS” Care Kit is available for lens disinfecting, cleaning, and storage. 


Complete information on lenses and accessory products can be found in the current SOFLENS 
Fitting Guide or price list. 


BAUSCH & LOMB 
SOFLENS DIVISION 


DECEMBER 1976 Rochester, N.Y 14602 








In the management of the dry eye 
and idiopathic ocular discomfort... 


Theclinician can prescribe conventional wet- 
ting agents or Adsorbotear™, a tear substi- 
tute containing an effective ocular wetting 
agent. OnlyAdsorbotear, because of its unique 
ophthalmic vehicle —-Adsorbobase™* — can 
meet the following criteria: 


@ Lower the surface tension of water 
and the tension at the water-lipid 
interface. 

@ Adsorb on the hydrophobic corneal 
epithelium converting it into a hydro- 
phili> surface. 

@ Faci itate optimal corneal wetting and 
unifcrm tear dispersion. 


ADMINISTRATION: Ome or two 
drops in the 2yeés) three times 
a day or as needed 


SUPPLIED: 15 ce. ste ‘le drop- 
per vials 


Literature and clinical samples 
are available on request 


@ Provide prolonged duration of relief 
—up to 4 hours or longer-in the treat- 
men: of dry eyes due to mucus or 
aqueous tear deficiencies. 


rges ADSORBOTEAR™ 
TEAR SUBSTITUTE 


BURTON, PARSONS & CO., INC. 
OPFTHALMIC PRODUCTS DIVISION, Central Industrial Park, Washington, D.C. 20027 
Montreal, P.Q., Canada, Munich, Germary 





Æ Patent Pending 

















LYNN HOSPITAL 
LINCOLN PARK, MICHIGAN 
ANNOUNCES © 


A COURSE ON IMPLANTATION OF 
“THE CHOYCE MARK VII 
INTRAOCULAR LENS 





October 11-12 
FACULTY 


D. P. Choyce, M.S., FRCS 
Lawrence D. Castleman, M.D. Ronald Coburn, M.D. 


This is an intensive two day ceurse devoted entirely to implantation 
of the Choyce Mark VIII lens. 


Topics include: Patient selection, indications, contraindications, lens power determination, design, 
intracapsular surgery, secondary implantation, phacoemulsification, complications, removal, 
-comparing results with pupil fixation lenses, live surgery, videotape observation, manual. 


Additional courses shall be given in July and September. 


- Course Fee: $450.00. Included lunches, dinner and amenities. Accommodations shall be reserved 
| at the Hyatt Regency, Dearborn, Michigan. CME approved 12 hours. 


For further information and registration contact: 


Ms. Margaret Ross. 
1-313-283-0500 
















KOWA 
RC.W 
45° 
Fundus Camera 


Intracuc:ng the RC-W ... the newest member of the Kowa 
family of quality retinal cameras, available exclusively from 
Keeler. Years of techrological experience have created 
the RC-W’s long-awaited advantage—clear, wide-angle 
coverage, twice as wide as comparable cameras with only 
30° coverage. The result of advanced, specially-designed 
optics, the wide RC-W view often makes supplementary 
pictures of surrounding areas unnecessary, resulting in a 
savings of time and money. And, like all Kowa RC cameras, 
the photos are sharp and clearly-defined. 

The automatic (one frame per second) RC-W 
comes complete with ihe following: built-in 
interference fluorescein filters; 300-watt 
power supply unit; electronic flash; motor 
drive back; data recorder to inscribe 
date, exposure number or written 
information on film. Also available: 
optional motorized table (pictured) 

Wice angle capability... ata 
moderate price. Call or write for 
details and specifications. 


{ Kee e f 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 
Philadelphia + New York + Los Angeles - Chicago « Houston « Atlanta + Cleveland 


= m m All products repaired and serviced in Broomall, Penna. 
..Wwith the future in Sight 


~ KRESGE EYE INSTITUTE 
OF WAYNE STATE UNIVERSITY 


Presents a five-day intensive continuing education course 
OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 


"November 28—December 2, 1977- 
Dearborn Inn 
Dearborn, Michigan 


OPTICS AND REFRACTION 
(4 Hours) - 
Robert D. Reinecke, M:D., Chairman, Department of Ophthalmology, Abang Medical College of Union University 


NEUROANATOMY AND NEURO-OPHTHALMOLOGY 
(4 Hours) 
- Myles M. Behrens, M.D., Chief, Neuro- ‘Ophthalmology Unt, Columbia Presbyterian Medical Center, Edward Harkness Eye Institute a 


PATHOLOGY | 

o (4 Hours) 
Myron Yanoft; M. D., Chief Section of Ophthalmic Pathology. Department of Ophthalmology. Hospital of the University of Pennsylvania 
: : end Scheie Eye institute 


PATHOLOGY |l 
(4 Hours) 
Myron Yanoff, M.D. 


STRABISMUS 
(4 Hours) 
Alan B. Scott, M.D., Smth-Kettelwell Institute of Visual Sciences 





CORNEA AND EXTERNAL DISEASES 
(4 Hours) 4 
“Juan Arentsen, M.D., Assistant Professor, Jefferson University; Associate. Director, Cornea Service, Wills Eye Hospital ae 


PHARMACOLOGY AND THERAPEUTICS, 
(4. Hours) 
Joel S. Mindel, M.D... Assistant Professor, Department of Ophthalmology, Mt: Sinai School of Medicine 


GLAUCOMA AND METABOLIC DISEASES 
s (4 Hours) 
Stephen M. Podos, M.D.; Professor and Chairman, Department of Ophthamology, Mt. Sinai School of Medicine 


EMBRYOLOG*, GENETICS, AND ANATOMY 
{4 Hours) 
Alan M. Laties, M.D., Professor of Ophthalmology. University. of Pennsylvania Medical School 


MEDICAL OPHTHALMOLOGY 
(4-Hours) 
Paul Henkind, M.D., Professor and Chairman, Department of Ophthalmology, Montefiore Hospital and Medical Center 





Course Directors: Maurice Croll, M.D., Director: Leo Croll, M.D., Co-Director 
Kresge Eye Institute Faculty: 
“John W: Cowden, M.D., Karni W. Frank, M.D., Robert N. Frank, M.D., Robert S. Jampel, M:-D., Ph.D., 
: ; Harold Weiss, M.D., Dong H. Chin, M.D., Ph.D. 
Registration fee: $400.00 (includes luncheons and. cocktail party). 
EARLY REGISTRATION IS ADVISED. 
“For more information, write or call: 


-- Beaufort Crantord, Conferences & institutes, 
Wayne State University, Detroit, Michigan 48202, G13) 577-2406. 








Checks should be made payable to WAYNE STATE UNIVERSITY—KEL. 


Category 1 Cortinuing Medical Education: 40 hours. 











or you'll probably 
end up with this: 
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way to foresee all the expenses that will be involved indeasehold 
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Dr. don. Franklin 


enodeling office space: 





| SUBURBAN MEDICAL BUILDENG, INC. 


_| improvements. Yet once you've signed the lease. any cetails not 





eye doctors avoid unpleasant surprises like this for ovar forty years, 
through our custom office planning service. It warks quite simply: 

* From the Office Planning Kit we provide, you send us a form listing 
your specific requirements. We then submit to you a preliminary office 
plan based on these requirements. Upon receipt of your comments, 
any requested changes are incorporated into the final plan, which is 





a complete right down to the last detail of equipment, electrical, plumbin 
eee IA and cabinetry. e Besides assuring most efficient use CF space, this 
2 comprehensive office plan has another important acventage: when 
na T made an exhibit to your lease before it’s signed, it elrminates any 
oe $5595.00 question about what leasehold improvements are included..© Like our 





your office, our Office Planning Kit is designed to save you time, money 
and headaches. Why not write or phone today for yours. 


441 SUTTER STREET, SAN FRANCISCO, CA 94108/PHONE: {415} 392-8442 





_OSTERTAG OPTICAL SERVI 


__ 3851 WASHINGTON AVENUE, ST. LOUIS, MO 63108/PHONE: (314) 533.1750 


OR 


Without a detailed plan of your new office as you envisson it, there's no ’ 


included may be at your expense. Which means you could find yourself _ 
paying thousands of dollars for unexpected “extras” + We've been helpin 


complete one-source service on everything you need to equip and furnish 





























June 3-4 Aug.5-6 Nov. 4-5 Dec. 2-3 
BINKHORST PRINCIPLE LENSES 


TOPICS 
Observation Live Surgery 
Video Observation of All Techniques 
Pre- and Post-Operative Care 
Complications 
IOL Power Calculations 
Practice Session - Animal and Cadaver Eyes 
Retinal and Corneal Care 
with Intraocular Lenses 
400-Page Manual 


FACULTY 

*John J. Alpar, M.D. 
*Ralph D. Anderson, M.D. 
*John P. Beale, M.D. 


Kenneth J. Hoffer, M.D. 
Richard L. Holmes, M.D. 
John A. Househcider, M.D. 
*Henry M. Clayman, M.D. *Norman S. Jaffe, M.D. 
John J. Darin, M.D. Otto H. Jungschaffer, M.D. 
Donald E. Dickerson, M.D. *Marvin L. Kwitko. M.D. 
"Robert C. Drews, M.D. Jeremy E. Levenson, M.D. 
Richard Elander, M.D. *Malcolm A. McCannel, M.D. 
*Miles A. Galin, M.D. *Mary C. Michelis, M.D. 
John E. Gilmore, M.D. *Donald L. Praeger M.D. 
< Robert Hare, M.D. Dennis D. Shepard, (AD. 
i|. *David A. Hites, M.D. *Bradley R. Straatsma, M.D. 
|. *Henry Hirschman, M.D. Murry K. Weber, M.D. 
"Guest Lecturers 5 


Fee: $600 


FEE SCHEDULE 


Residents and military: $300 


Approved for 16 units continuing medical education 
credit -CMA and AMA, Category 1 


. INTRAOCULAR LENS 
IMPLANTATION COURSE 
SANTA MONICA HOSPITAL MEDICAL CENTER 


Oldest continuous implantation course in the United States 





Oct. 7-8 


CHOYCE MARK VIII 
ANTERIOR CHAMBER LENS 


TOPICS 

Observation Live Surgery 

Video Observation of All Techniques 
Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 

Practice Session - Animal Eyes 
Surgical Instrumentation 

Manual 


FACULTY 


D. Peter Choyce, M.S., FRCS Essex, England 
John J. Darin, M.D. 

Donald E. Dickerson, M.D. 

F. Thomas Ellingson, M.D. 

John E. Gilmore, M.D. 

Robert Hare, M.D. 

Kenneth J. Hoffer, M.D. 

Richard L. Holmes, M.D. 

John A. Householder, M.D. 

Dennis D. Shepard, M.D. 


Please Detach Here 


Lunch and amenities included 
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Checkone [O June 3-4 OAug 56 Oct. 7-8 O Nov. 4-5 o Dec. 2-3 
Name Phone 

Address 

City State Zip 


Make check payable to Santa Monica Hospital Medical Center and mail to Jeanne Harris 


CHARLIE RUGGLES OPHTHALMOLOGY DEPARTMENT 
SANTA MONICA HOSPITAL MEDICAL CENTER 
1225 15th Street, Santa Monica, California 90404 


amon snin oem seu eit: si amc ioe tie ‘ins tes tne semen ene‘ ms ee, as mm sah, se: em See me, 





(213) 451-1511, Ext. 2148 





FOR THIRSTIER EYES 


When dry-eye complaints become chronic or severe, con- 
sider the refreshing, longer-lasting comfort of Liquifilm® 
Forte. More than just a tear substitute, Liquifilm Forte 
offers enhanced ocular lubrication for hours of soothing 
relief from the symptoms of grittiness, dryness, burning, 
and irritation due to keratoconjunctivitis sicca. 


Liquifilm Forte contains dextrose and 3% polyvinyl 

alcohol, the unique plastic polymer with both lipophilic and 
hydrophilic properties. Thus, it has an affinity for hydro- 

phobic surfaces of the cornea as well as for the aqueous. A 
It thickens and stabilizes the precorneal tear film, main- i 
tains a protective film over the entire cornea, and acts 4a 
as a barrier to evaporation from the corneal surface. ‘ 


And dextrose is included to enhance viscosity without eo 
creating the usual adverse effects of stickiness, crusting, 
or blurring associated with other viscous solutions. 





Recommend Liquifilm Forte...the moisturizer that dry 
eyes thirst for. 


Liquifilm Forte 


ENHANCED OCULAR LUBRICANT 


Al lERGAN Pharmaceuticals 


Irvine, California, U.S.A./ Pointe Claire, P Q., Canada 


AU TOSWITCH I 


Automatic room 
light regulator 


Instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch II, room and fixation light- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch II 
returns the room to its original lighting... and recharges 
up to three hand instruments in its spare time (there’s also 
en optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls are provided; 
tn self-illuminated control buttons, including three manual 
everrides, are featured on the control panel. 


he Autoswitch II is available with or without specially- 
cesigned cabinetry, and is easily installed in your examina- 
fion room. Call or write for details. 


You don’t have time 
to do without it. 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
; e eC eC f Philadelahia + New York + Boston « Los Angeles + Chicago + Houston « Atlanta + Cleveland 
Call toll fee: 800-523-5620 (in PA call 21 5-353-4350) - All products serviced in Broomall, PA 


_.with the future in sight 


Manufactured by diversatronics in. 


3new high-dose 
Medrol Tablets 


methylprednisolone, Upjohn 


MEW NEw NEW 


4 8 6 2432 


“Ng Ing mg mo mg 





Medrol tablets now offer a wider choice 

of tablet strengths for convenience and economy. 
Medrol is now available in 6 tablet stren gths — 
2,4, 8,16, 24 and 32 mg. 


©1977 The Upjohm=ompany J-5449-4 | Upjohn | The Upjohn Company, Kalamazoo, Michigan 49001, &.S.A 
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For clearer 

examination: 
"ẹ Halogen 
illumination 
is whiter 
and brighter. 


But not hotter. In fact our unique heat- 
reflecting illum nation system means 
less discomfort He “youl r patient, and a 
cooler lamp hcu 

he Exeter ob ae t Of pht> almoscope 
incorporate >S a fundamental advance 
in illumination ‘ea ques. The halogen 


lamp € emits a whiter light ‘unlike the 
yellow of incandescents) and stays 
brighte er “ee ANGET. ely i filters 


above and jely the tamp let max- 
imum visible light travel toward the 
subject, at 1 the sam e time reflecting 
most heat rays bac leva 4s out of 
the housing 
There are meni other features, too: 
eee s present an exceptionally 
wi eld of vie 








V N with excellent 
stroda s; convenient centrols adjust 
for height and mirror angie; and the 
entire re assembly is com fortable and 
light t. Options include red-ree and 
cobalt filters, a dout le eaching mirror, 
and a scleral depressor 
Please use the coupon below to find 


out more about this new amd improved 
indirect ATE mi pa iii available 
y fro m Mentor Diy ASIOr Vf Codn man 
ndolph, Mass. 02 toll 
hat 800-225-045 
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vidarabine 


OPHTHALMIC OINTMENT, 3% 


FULL PRESCRIBING INFORMATION 

Description. VIRA-A (vidarabine, adenine arabinoside: or Ara-A) 
is an antiviral drug for topical ophthalmic administration. The 
chemical name is 9-8-D-arabinofuranosyladetine. The 
ophthalmic ointment contains 3% vidarabine in a sterile, inert, 
petrolatum base. 

Clinical Pharmacology. VIRA-A is a purine nucleeside cbtained 
from fermentation cultures of Streptomyces antibioticus. 
VIRA-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Yaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, V/RA-A does 
not display in-vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been establisned. 
VIRA-A appears to interfere with the early steps of virai ONA syn- 
thesis. VIRA-A is rapidly deaminated to arabinosyihysoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of VIRA-A. 
Because of the low solubility of VIRA-A, trace amouats of both 
VIRA-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of VIRA-A should not be expected to 
occur following. ocular administration and swallowing lacrimal 
secretions. In laboratory animals, VIRA-A is rapidly deaminated in 

~ the gastrointestinal tract to Ara-Hx. 

in contrast to topical idoxuridine, VIRA-A demonstrated less 
cetar toxicity in the regenerating corneal epithedium of the 
rabbit. 
indications and Usage. VIRA-A Ophthalmic Oinimest, 3%, is in- 
dicated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus tyoes 1 and 2. 
VIRA-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of VIRA-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typica: dendritic or 
geographic lesions on slit-lamp examination. in controlled and 
uncontrolled clinical trials, an average of seven and:nine days of 
continuous VIRA-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. in the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized a: the end of three 
weeks of therapy. in the uncontrolled trials, 107 of +42 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials hac either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolene or dex- 
amethasone, have been administered. concurrently with VIRA-A 
nohthalmig Ointment, 3%, without an increase in adverse reac- 
ions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If VIRA-A Ophthalmic Oint- 
ment, 3%, is administered concurrently with topizal corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or virai infection. 

__ VIRA-A is not effective against RNA virus or adenoviral ocular 
infections, VIRA-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. VIRA-A Ophthalmic Ointment, 3%, is contrain- 
dicated in patients who-develop hypersensitivity reactions to it, 
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in. rabbits. Ten percent VIRA-A ointment ap- 
plied te 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% VIRA-A ointment was ap- 
plied to 2% to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic.dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving VIRA-A Ophthalmic 
Ointment, 3%, is remote. The topical ophthalmic dose is small, and 
the drug relatively insoluble. its ocular penetration is very low. 
However, a safe dose for a human embryo or fetus has not been 
established: Consequently, VIRA-A should be used only when 
clearly indicated. 

it isnot known whether VIRA-A is secreted in human milk. As a 
general rule; nursing should not be undertaken while a patient is 
under treatment because many drugs are excreted in human 
milk. However, breast milk excretion is unlikely because VIRA-A 
is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potentiai: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in viva studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes /n vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritabie genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. in the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

Inthe rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
VIRA-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that VIRA-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to VIRA-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superticial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with VIRA-A Ophthaimic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosyihypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of VIRA-A Ophthaimic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

if there are no signs of improvement after 7 days, or complete 


re-epithelialization has not occurred by 21 days, other forms of | 


therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at-a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

VIRA-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5g. The base is a 60:40 mixture 
of solid and liquid petrolatum. TG 
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-AN IMPORTANT ADVANCE IN THE TREATMENT 
OF HERPES SIMPLEX VIRUS KERATITIS 
= 

















VIRA-A ‘vidarabine) 
Ophthaimic Ointment, 3% 
_ @is no only as effective as IDU in 
treatins Herpes simplex virus. kere 


but is also effective in patieni 
or hyp=-sensitive to ori 


© usua y well-tolerater 


INDICATIONS: 
Acute <2ratoconjurctivitis and 
recurrent epithelia! keratitis due to 
Herpes simplex virus types 1 and 2— 
whether manifested by dendritic 

or geographic lesions. VIRA-A is not 
effectiv2 against RNA virus 

or ade~dviral ocular infections. 


PROGNOSIS: 
Based cn controlled and uncontrolled 
clinica ~rials,* an average of seven and nine 


days 0° continuous VIRA-A therapy was ® 
required to achieve corneal re-epithelialization. 

In uncentrolled triats, 101 of 142 subjects (71%) 

had re-epithelialized by the end of three EI 
weeks en VIRA-A. Seventy-five percent of 

these subjects had either not healed 


previously or had developed hypersensitivity 


=o (vidarabine) 


*Data on fit Medical Department, Parke, Davis & Company, Detroit, MI OPH THA LM IC Ol N TM E N T, 3% 
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INCLUDI ING The Contone Dhaene. 


AND 
SURGICAL ASSISTANTS: COURSE 


DUKE UNIVERSITY EYE CENTER 
AUGUST 19, 20 1977 


ADVANCED INTRAOCULAR SURGERY WORKSHOP SURGICAL ASSISTANTS’ COURSE 


THE TWO-DAY WORKSHOP WILL COVER PARS 
PLANA VITRECTOMY AS WELL AS ANTERIOR 
SEGMENT SURGERY UTILIZING VITREOUS 
SURGERY INSTRUMENTS AND TECHNIQUES. 


THE COURSE WILL FEATURE BIDACTIC SESSIONS 
AND VIDEO TAPES COVERING PREOPERATIVE 
EVALUATION, SURGICAL INDICATIONS AND. 
TECHNIQUES, AND THE DIAGNOSTIC VALUE 

OF ULTRASONOGRAPHY AND ERGS, PRACTICAL 











THE SURGICAL ASSISTANTS’ COURSE WILL 
COVER THE PRACTICAL ASPECTS OF PRE- 
OPERATIVE EVALUATION, RECORD KEEPING, 
ASSISTING TECHNIQUES, AND THE PREPARA- 
TION AND-MAINTENARCE OF VITRECTONY 
EQUIPMENT UTILIZING O'MALLEY OCUTOME 
INSTRUMENTS. 


COURSE FEE: $100 


EXPERIENCE WILL INCLUDE ANIMAL EYE SUR- FACULTY" 
GERY UTILIZING O'MALLEY OCUTOME INSTRU- George Blankenship, MD Maurice B Landers, I, MD 
MENTS. Bascom Polmer Eye Inststute Duke University Eye Center 
Miami, Florida Durham, North Carolina 
COURSE FEE: $300 Steve Charies, M.D Ron Michels, M.D 
Memphis, Tennessee Wilmer Eye institute 


FOR INFORMATION CONTACT. Allon Keeiger, M D. Baltimore, Maryland 


Mourice B. Landers, If, MD Jules Stern Eye institute Conor O'Malley 


Workshop Director Los Angeles, California San Jose, California 

Duke University Eye Center ee 

Box 3802 ; The Surgical Assistants’ Course Faculty will also include: 

eae ier ar Pe 27710 Mr Al Sinya:r, PA Mr Gerald Qwensby 
Duke Eye Center Memphis, Tennessee 








pnay Announc, 


Jeint Meeting 
of 


International Intraocular Implant Society 
and 
Japan Intraocular Implant Society 


= When:  May22and 23, 1978 


Where: Nagoya Castle Hotel, Nagayo, Japan 
‘Theme: Avoidance of Complications in Implant Surgery 
Chairmen: Ralph D. Anderson, Jr., M.D. Saburo Hayano, M.D. 
550 Washington Street Department of Ophthalmology _ 
San Diego, California 92103 GIFU University School of Medicine 
(714) 298-3951 TSUKASA-MACHI 40 
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What do you call 
a radiusgauge that 


also measures thickness? 





MARCO. 


Most radiusgauges measure 
only contact lens curvature. 
Now, with Marco’s new external 
reading model, you can measure 
both radius and thickness on a 
single instrument. You get the 
functions of two instruments for 
far less than you would expect to 
pay for the standard radius- 
gauge. 

In addition to the comven- 
ience of dual function, the sensi- 
tivity of both is greatly imcreased 
through the large external dial 
gauge and the 100x magnifica- 
tion. Critical focusing is also 
enhanced by a coaxial focusing 
knob which allows both coarse 
and fine adjustment. And to suit 
individual preferences, the 
instrument is available in both 
monocular and binocular models. 

Marco wraps all these advan- 
tages in a compact instrument 
incorporating the transfermer in 
the base of the unit. 

What do we call a radiusgauge 
that also measures thickness for 
a price under $800.00? 

Pure value. 

Call your Marco distributor 
today. 


MILAR, 


1404 San Marco Blvd./P.O. Box 10157 
Jacksonville, FL 32207/904/396-4210 








Due to overwhelming success 
we are continuing our offer 


eS 


Fits all A. O. type projector charts. 


Save 35% to 60% on competitive prices anywhere, 
when you purchase top quality projector lamps by 
the case (24 lamps) from U.S. Optical Specialties, iac 













Minimum quantity purchase; one 6 pack @ $3.50 per amp. 


Top quality lamps at the lowest prices in America. 
Equal to any competitive lamp. 


Gentlemen: please send CAX-130v-50w 


easels) (24 lamos} @ $2.80 each 
Minimum Purchase: 
6 packis} @ $3.50 each. 


«immediate Debeary 
e Postage Adced 





Name 
Address 
City 































CAX-130 V-50W P e 








AN OBJECTIVE APPRAISAL 
OF INTRAOCULAR LENSES 


November 30-December 2, 1977 


This wil be 2 diferent sort-of a course on intraocular lenses, focusing aa. the indications and 
contraindications, fang term results, complications, and alternative modes of therapy inchiding continous 
wer soft contact lenses. Frequent discussion periods-will encourage a full: candid interchange of experience 
and ideas. 

The course wili attempt to define the proper role af intracular lenses in modern cataract surgery. This 
program is acceptable for Category | credit towards the American Medical Association Physician's Recognition 
Award and the Certificate in Continuing Education of the California Medical Association. 

PROCTOR LECTURER ; 

Norman S. Jaffee, M.D., Bascom Palmer Eye institute, University of Miami School of Medicine, Miami, 
Florida 

PROGRAM CHAIRMAN 

Alexander R. irvine, M.D., University of California School of Medicine, San Francisca, California 

John A Stanley, M.D. University of California School of Mediciae, San Francisco, California 


GUEST FACULTY 
Bobert C. Drews, MO., Washington University Schoo! of Medicine, St Louis, Mo 


Miles A. Galin, M.D., New York Medical College, New York, New York 

Turgut N. Hamdi, M.D., Jefferson Medical College, Thomas Jefferson University, Philadelphia, Pa 
Otte H. Jengschaffer, M.D., University of Southern California, Les Angeles, California 
Herbert E Kaufman, M.B., University of Florida College of Medicine, Gainsville, Florida 
Richard P. Kratz, M.D., University of Southern California, Los Angeles, California 

ining H. Leopold, M.D., University af California School af Medicine, irvine, Cailfornia 
Thomas H. Petit, MED., University of California Schoo! of Medicine, Los Angeles, California 
Montague Rubin, FRCS. Moorefield Eye Hospital, Landon, England 

Wiltiam H. Spencer, M.D., Pacific Medical Center, San Francisco, California 

Walter i Stark, MD., Johns Hopkins Hospital, Baltimore, Maryland 

David Worthen, M.D., University of California School of Medicine, San Diego, California 


and the faculty of the University of California Schoo! af Medicine, Department of Ophthalmology, San 
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INTERNATIONAL SOCIETY OF 
GEOGRAPHICAL OPHTHALMOLOGY 
CAGLIARI SARDINIA ITALY 


September 25 to 29 1977 
PROGRAM 
Congenital anomalies: H. Forsius Finland 
F. Hosni Doha Qatar 


F. Mabrouk Tunisia 

M.L. Kwitko Canada 

M. Luntz South Africa 
H. Soliman Egypt 

Y. Uchida Japan 


The International. Society of Geographical 
Ophthalmology will hold its next meeting in 
Cagliari Sardinia under the Chairmanship of 
Professor Orzalesi. Papers are invited for presen- 
tation with an emphasis on the geographic nature 
and distribution of the various ocular manifesta- 
tions. The papers may be presented either in the 
symposia or Workshops. 


Oculoviral diseases: 

















For information write: 
Elizabeth Cass M.D. O.C: Marvin L. Kwitko, M.D. 







President FER.C.S. (C) 
Box 688 Executive Secretary 
Fort Smith NWT. Canada 5591 Cote des Neiges Rd. 


Montreal, Canada. #3T1Y8 


introducing a new level 
of diagnostic convenience 


Special barrier | Narrow rounded 
keeps fluid off ~ ftip fits small 
fingers apertures 


Nor-absorbent _ 
reinforeed handle a 





Sterile wrap | Economical 
opens easily | 300-strip pack 





Your Barnes-Hind representative 
will be happy tə supply you with 
a complimentary tray that 
combines Ful-Glo strips and 
Blinx® irrigating solution into a 
convenient ephthalmic system. 
Or write: 


Barnes-Hind Pharmaceuticals, Inc. 
dq 895 Kifer Road 


Sunnyvale. California 94086 
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to nonpurulent conjunctivitis* 
doesn't have to fill 
your treatment tray. 


All you need is one small bottle of 
Blephamide® And here's why. 

Blephamide decongests with phe- 
nylephrine. Soothes and lubricates 
with Liquifilm® (polyvinyl alcohol 1.4%). 
Fights the infection with sulfaceta- 
mide. And calms the inflammation 
with prednisolone acetate. 

As far as Blephamide is concerned, 
treating the cause of nonpurulent con- 
junctivitis is only half the job. That's 





why you'll find a mild decongestant 
and soothing lubricant in Blephamide 
to treat the complaint. Add to that 
the once-a-night convenience of 
Blephamide® S.0.P® sterile ophthal- 
mic ointment, and you've got a fast, 
effective pair that’s hard to beat for 
nonpurulent conjunctivitis. 

Prescribe Blephamide in either drops 
or ointment. It's a lot more therapy 
in a lot less space. 


Fast and effective. A hard combination to beat. 
(sulfacetamide sodium 10.0%; prednisolone acetate 0.2%; phenylephrine HCI 0.12%) 


*This drug has been evaluated as possibly effective for this indicatior 


see brief su 


mman 


BLEPHAMIDE S.O.P. STERILE OPHTHALMIC OINTMENT/ BLEPHAMIDE LIQUIFILM OPHTHALMIC SUSPENSION 












indications as follows: “Possibly” effective: Nonpurule rt 
{allergic and bacterial). Final classification of the less-than- 


| INDICATIONS: Based on a review of this drug by the Nationai Academy of Sciences 


nal Research Council and/or other information, FDA has classified the 
(seborheal, staphylococcal. allergic): nonpurulent conjunctivitis 
es further investigation 





CONTRAINDICATIONS: Acute herpes simplex (dendritic keratitis) p urulent untreated infections. vaccinia, varicella and most other viral diseases of the comea and con 


junctiva, ocular tuberculosis and fungal diseases of the eye 
WARNINGS: 1) In diseases due to microorganisms. infection 
pressure in susceptible individuals. It is advisable that the intr 
been known to have occurred with the use of topical steroi 
untoward reactions occur, discontinue medication, 5) Should be u: 
posterior subcapsular lenticular opacities have been reported to oci 


cur after heavy Or pr 
the use of topical steroids during pregnancy has not been established. PRECAUTIONS 
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amides—if sensitivity or other 
in the literature indicate that 
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Topcon’s New Modular 
Chair and Stand System 


Adaptable to all your needs today. ix 
and to your changing needs tomorrow. 


The new Topcon AMC-1 Chai- and IS-30 


£ a Stand System has been created with both 

you and your patient in mind. And Topcon's 

ey I modular design allows the system 

A; 3 to grow along with your practice as 
S i < er the years go by. 

E + Chair Reclines into Flat 




















Table Position 

The new Topcon Chair can 
be converted at the touch 
of a footswitch from an 
uprigħt to a level hori- 
zontal ‘table’ position. 
And a motorized Automatic 
Return Button on the footswitch 
brings the chair automatically back 
to upright, freeing you te carry out 
other operations. 


New Stand Features Smoother 
Handling, Modular Design 
Our new IS-30 Stend comes 
with two counterbelanced in- 
strumentarms, but is designed 
so you can easily add the lower 
arm at a later date. We've made 
the arms longer, so you can swing all three 
arms freely and smoothly ir end out of 
place. And the increased length also lets 
you bring the lower arm in closer to your 
patient, while provicing for ample leg 
room and assuring steble position- 
ing. A swiveling instrument con- 
sole can also be purchased now, 
or may easily be added later. The 
console standardly comes with three 
re-chargeable instrumert wells. An 
auxiliary power source ‘s also standard, 
so you can add a fourth instrument at 
any time. And the overhead incandescent 
light source is rheostat-controlled for your comvenience. 


The Topconophthalmic system is really every chair and stand you'll ever need. At a price 
you can easily afford today! Contact your Topcon dealer or write to us for adcsd details. 


TOPCON 


A New World of Precision Optics 





Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 





OPHTHALMIC MICROSURGERY SEMINAR 


co-sponsored by 
Dept, of Opthalmology. Park Ridge Hospital 
‘Rochester Ophthalmological Society 


August 12 and-13, 1977 
Park Ridge Hospital, Rochester, New York 




























FIRST DAY PROGRAM: 
Faculty lectures reviewing basic use of the micro- 
scope and techniques in anterior segment surgery, 
including phacoemulsification, intraocular lens 
implantation, cataract extraction, glaucoma and 
corneal surgery. 


SECOND DAY PROGRAM: 
Individual, practical. work with the microscope 
guided by faculty members. SECOND DAY PRO- 
GRAM LIMITED TO 20 PARTICIPANTS ONLY. 
















CO-CHAIRMEN: FEE SPECIAL LECTURER: 


Ellis Gruber, M.D. First Day $100 Arthur Gerard DeVoe, M.D., 
G. Keefe Jackson, M.D. Second Day $125 New York, NY 
Beth Days $225 
includes lunches and amenities) 
FACULTY: bee dan with letter from to régliter send: ched payable 

James V: Aquavella, M.D., Rochester, NY Department Chairman may attend i 
Francis G. Hurite, M.D., Pittsburgh, PA first cay program only. Fee $50. PARK. RIDGE-HOSPITAL 
Michael A. Lemp. M.D. . Washington, D.C. AMA Continuing Medical Education Department of Opthalmology 
Frank M, Polack, M.D., Gainesville, FL €redits in Category | have been ap- 1555 Long Pond Road 
George L. Spaeth, M. D., Philadelphia, PA pled for, Rochester, New York 14626 













The Page and William Black Post-Graduate School of Medicine 
and the Department of Ophthalmology 
-` of the Mount Sinai School of Medicine (CUNY) 


OPHTHALMIC E BASIC AND CLINICAL REVIEW 


-= October 11 to 15, 1977 
Tuesday through Saturday, 8:00 AM to 5:00 PM 
A 40 Hour course designed to summarize the core and new information important to the 


recently trained and practiciag ophthalmologist. This course will be taught by 
Mount Sinai and Guest Faculty. Topics to be covered are: 
























ANATOMY AND EMBRYOLOGY KEITH ZINN, M.D. 
PHYSIOLOGY AND BIOCHEMISTRY OSCAR CANDIA, M.D. 
OPTICS AND REFRACTION _ ARAN SAFIR, M.D. 
ELECTROPHYSIOLOGY MURRY WOLKSTEIN, M.D. 
PHARMACOLOGY AND THERAPEUTICS JOEL MINDEL, M.D., Ph.D. 
PATHOLOGY = ANDREW FERRY, M.D. 
CORNEA AND EXT ERNAL DISEASE ALAN SUGAR, M.D. 
GLAUCOMA AND GENETIC DISEASE STEVEN PODOS, M.D. 
PEDIATRIC OPHTHALMOLOGY AND MOTILITY _ - EDWARD RAAB, M.D. 
MEDICAL OPHTHALMOLOGY ~ PAUL HENKIND, M.D. Ph.D. 
NEURO-OPHTHALMOLOGY l l MYLES BEHRENS, M.D. 
RETINAL DISEASE AND THERAPY DENNIS FREILICH, M.D. 





Fee: $375 00 oe 
40 HOURS CREDIT, CATEGORY I, AMA PHYSICIAN'S RECOGNITION AWARD. 


For Information Please Write: Mrs. Minerva L: Brown, Director, 
The Page and William Black Post-Graduate School of Medicine, Mount Sinai School of Medicine, 
Fifth h Avenue and 100th treet w York, s, New York 10029; eee (212) 650-6737. 







Introducing 


Aquaflex 
(tetrafilcon A) 


Hydrophilic Contact Lens 


Our soft contact lens. 
UCO Optics, Inc. 


(In N.Y. State 800 462-433: 








Everything you see above can 
cause allergic conjunctivitis. 
Everything you see below 
takes care of it. 


New Albalon-A™ 


Formulated with your allergic conjunctivitis* 
patient in mind. Albalon-A clears the congestion 
with naphazoline HCI; calms the discomforting 
itch with antazoline. And Albalon-A is the only 
antihistamine-decongestant in an artificial tear 
vehicle: Liquifilm® (polyviny! aleoho! 1.4%). Unique 
Liquifilm protects against iatrogenic dry eye; in 
contrast, aqueous vehicles can cause dry eye. 

That's how Albalon-A does it al! faster and 
more effectively than either active ingredient alone? 
*This drug has been evaluated as possibly effective for this indication. MESS 


See full prescribing information. 





Prescribe New Albalon-A’ (antoine prospnate os% 
The anti-drying, antihistamine 
decongestant combination. 


Albalon-A™ 
Liquifilm® 
sterile ophthalmic solution 


DESCRIPTION A sterile ophthalmic solution having the following composition nagh- 
azoline HCI... .. 0.05%, antazoline phosphate -0.5%, with: Liquifiilm® (polyvinyl 
alcohol) 1.4%: benzalkonium chloride .004%; edetate disodium; polyvinyl avrrolidone; 
sodium chloride; sodium acetate, anhydrous; acetic acid and/or sodium hydroxide if 
needed to adjust the pH. ACTION Albalon-A combines the effects of the antinistamine, 
antazoline, and the decongestant, naphazoline. 













INDICATIONS Based on a review of a related combination of drugs by the National 
Academy of Sciences— National Research Council and/or other information, FDA 
has classified the indications as follows: “Possibly” effective: For relief of ocular irri- 
tation and/or congestion or for the treatment of allergic, inflammatory, or mfectious 
ocular conditions. Final classification of the less-than-effective indication requires 
further investigation. 


CONTRAINDICATIONS Hypersensitivity to one or more of the components of this prep- 
aration. WARNING Do not use in presence of narrow angle glaucoma. PRECAUTIONS 
This preparation should be used only with caution in the presence of hypertension, car- 
diac irregularities or hyperglycemia (diabetes). To prevent contaminating the dropper tip 
and solution, care should be taken not to touch the eyelids or surrounding area with the 
dropper tip of the bottle. Keep bottle tightly closed when not in use. Protect from light. 
ADVERSE REACTIONS The following adverse reactions may Occur: Pupillary dilation, 
increase in intraocular pressure, systemic effects due to absorption (i.e, hypertension, 
cardiac irregularities, hyperglycemia). DOSAGE One or two drops instilled in each eye 
every 3 or 4 hours or less frequently, as required to relieve symptoms HOW SUPPLIED 
45 mi dropper-tip plastic dropper bottles. On prescription only. 

REFERENCES: 

Miller, J. and Wolf, E.H. Antazoline phosphate and naphazoline hydrochloride, singly 
and in combination for the treatment of allergic conjunctivitis — a controlled double- 
blind clinical trial. Ann Allerg 35: 81-85, 1975 
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. © Clinical, 2aphthaimoscopic, perimet- 
tic, and. coir vision tests and visual 
evoked resamnses were -fecorded in 
symptomatic and asymptomatic eyes in 
live member<ef afamily with Leber hered- 
itary optic. efophy. The presymptoniatic 

=+ eyes showee abnormalities ia the retinal 

nerve fiber laser. Optic nerve dysfunction 
was found æfore central vision failed, 

The appearasce of degenerating retinal 

: fibers. particularly inthe papillo- 









d sdrexocobalamin did not 
reverse of “alt serious impairment of 
vision. 

(Arch Optézalmol 95:969-978, 1977) 





| Pie hereditary optic atrophy re- 
maine <n enigma. In most cases 
_ the disease =ppears to be sex-linked. 
Tt strikes ren at a young age. Only 
_ Seldom are “omen affected. Both eyes 
are involve® but not always simulta- 
heously. Lezer disease changes the 
fundus. pictore unlike any ether optic 
neuropathy dn its early stage, cireum- 
. papillary teangiectatie microangiopa- 
thy and sweiling in the retinal nerve 
fibers are sen.’ Later, optic atrophy 
associated =th sector-shaped défect 
of nerve fikers temporal tc the optic 
dise is seen. : 
In the present study five members 
. of a family with Leber disease were 
examined..“hree brothers were af- 
ected. One af them was seen at the 
early stage. when both- eyes were 
asymptometic, but minimal optic 
nerve dysfisetien and pathognomonic 
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Eeva, Nikoskelainen, MD; Richard L. Sogg, 


The Early Phase in Leber 
Hereditary Optic Atrophy 


fundus changes suggested the disease. 
Two brothers were first seen at the 
stage in which one eye had both 
subjective and objective signs of 
Leber disease, but the other eye was 
presymptomatic. Later, in both of 


these brothers, serious impairment of - 


the asymptomatic eye was docu- 
mented. Two healthy women exam- 
ined by us had no signs of the disease. 


Clinical, ophthalmoscopic perimetric,. 


and color vision tests and visual 
evoked responses were recorded in 
these five persons. Serial fundus 
photographs documented the fundus 
changes in the various stages in the 
disease. 


METHODS 


In addition to a general ophthalmologic 
examination, all patients included in this 
study had the following tests performed. 
Visual fields were stadied with the Gold- 
mann perimeter. Color vision was tested 
with pseudoisochromatie plates (Hardy- 
Rand-Rittler [HRR]; Ishihara), panel D-15, 


Fig 1.—Pedigree of family with-Lebe= disease. 
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MD; A. Ralph Rosenthal, MD; Thomas R. Friberg, MD; Lesie J. Dorfman, MD 

















and the 100-hue test Farnsworth-Munsell). 
Visual evcxed potentials. (VEP) were 
studied with the pattern-reversal method 
deseribed by Halli€ay et al’ Additional 
details of the VEP methodology and 
findings in these patients. are reported: 
elsewhere.’ The fandus findings were 
documented with a fundus camera and 35- 
mm color fim {ASA 2, Black-and-white’ 
prints were made from the 85-mm-slides- 
with use of a Wratten green filter (No. 58) 
to build contrast. Ip to. patients fluores 
cein angiograms were mäde on. initia 
examination’. . 


REPORT OF CASES 


Figure 1 porzrays the family tree of our 
patients with Leber hereditary optic atro- 
phy. : 

Case 1.-A 19-year-old man was referred 
to the eye cEnic because of decreased vision 
in his left -eye. The patient noticed the 
visual loss in the left eve when he covered 
his right eye, three days before our initial 
examinatioa. He had no other symptoms. 
No worsening of vision oveurred After 
strenuous exercise (Uhthoff sign). Dis- 
tance visual acuity in the right eve was 207: 











MM attected Male 
@ Affected Female 


© Healthy Female 
@ Female with MS 


% Personally Examined 





15 and 20/200 in the left. Reading acuities 
were Jaeger 1 in the right eye and no 
reading vision in the left eye. There was a 
mildly positive swinging flashlight test in 
the left eye. The right visual field was 
normal; the left showed a centrocecal 
scotoma. The patient missed all the Ishi- 
hara color plates with both eyes. On HRR 
color testing, the patient missed the third 
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and the fifth plates with the right eye and 
all the plates with the left eye. The panel 
D-15 test showed a typical dyschroma- 
topsia in the red-green axis in the left eye; 
two mistakes were made in the right eye. 
The Farnsworth-Munsell 100-hue test was 
abnormal in the subjectively normal right 
eye showing an error score of over 100. If 
the left fundus (Fig 2, top left), there was 





Fig 2.—Top left, Left fundus (case 1) on admission. Optic disc is 
elevated. Note retinal striations temporal to disc (arrow), tortuous 
vessels, thick nerve fibers around optic disc, and blurred papillo- 
macular nerve fibers. Top right, Three months after admission 
nerve fibers temporal to optic disc are lost. Note slit-like defects of 
nerve fibers in borders of this area (curved arrows) and silk-like 
reflections from internal limiting membrane (straight arrows). 
Bottom left, Late findings include optic atrophy associated with 
loss of capillaries and decreased diameter of remaining capil- 
laries (straight arrows). Note marked loss of nerve fibers in sector 
(borders marked with curved arrows) temporal to disc. 


swelling of the optic dise with blurred dise 
margins and excessively tortuous vessels. 
The nerve fibers above and below the optic 
dise had a whitish-opaque, thick ap- 
pearance, and the papillomacular nerve 
fibers were blurred. Several retinal stria- 
tions were seen in the retina temporal to 
the optic disc. Microangiopathic changes 
were visible in small capillaries near the 
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frem the opti disc, but smail capillaries 
with telangiecatic changes were evident 
(Fig 3). The rzht fundus (Fig 4, top left) 
showed changes qualitatively similar to the 
le=t. However the aerve fibers temporal to 
the optic dise were visible. Figure 5 shows 
the VEP findiags en admission. The right 
eye still had = normal VEP; the left VEP 
was abnormaly delayed. 

The patient avas treated with high doses 
of prednisone and hydroxocobalamin. 
Three months later during the follow-up 
examination, eecreased vision was noted in 
the right eye The patient had noted a 
slewly progressive loss of visien without 
any other symptoms. The visual acuity in 
the right eye was 20/300, and in the left 
eye, finger coanting at 30 cm. The right 
eye had a typical red-green dyschroma- 
tapsia on HRE, panel D-15 (Fig 6, top), and 
Farnsworth-wunsell 100-hue (Fig 6, bot- 
tem) testings A cntrocecal seotoma was 
found in the might visual field (Fig 7, top). 
In the right fundus, the pepillomacular 
bundle was saght:y more blurred. There 
was more dise swelling, and retinal stria- 
tions were observed around the optic disc 
(Pig 4, top rigat). =n the left fundus, there 
was incipient optie atrophy. The temporal 
peripapillary zone had lost its finely 
striated ner fiber reflexes and had 
acquired a siik-like appearance that re- 
flected from che nternal limiting mem- 
brane. This fmding was most prominent 
beside the major trunks of the larger 
vessels. Several long, narrow, slit-like 
defects in the ner-e fiber layer were seen 
in the borders of the sector-shaped area 
with no visite evidence of nerve fibers 
(Fig 2, top ight). The VEP was now 
delayed also ia the right eye. 

One month later the visual acuity was 
finger counting at 1 to 2 m in both eyes. 
Eoth visual fi-lds showed large centrocecal 
seotomas breaking through to the upper 
periphery (Fiz 7, bottom). Both fundi (Fig 
2 bottom let, and 4, bottem left) had 
temporal paler m the optie dises and 
marked nerve fiber loss in a sector extend- 
ing temporaky tc the optic discs. There 
were also fewer capillaries of diminished 
diameter alorz th2 temporal berder of the 
optic discs. The nerve fibers outside the 
papillomaculey area appeared coarsely 
striated and thowed slit-like defects. 

The patier= has now been studied for 
mine months ard there has been no 
improvement in either eye. The latest 
fundus exammatien showed that the early 
findings have subsided and optic atrophy 
with severe rerve fiber loss dominates the 
fundus pictuz. 

Case 2.-This 16-year-old boy noticed 
Gecreased yiion in the right eye while 
aiming a rifle one month before the initial 
examination. He was certain that this 
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Fig 3.—Fluorescein angiogram of left fundu 
phase). Note abnormal tortuosity of vessels and telangiectatic changes (arrows) in 
capillaries. There is no dye leakage. 


problem did not exist two months previous- 
ly. He could not describe the course of his 
visual loss since he had been unaware of its 
presence. There were no associated symp- 
toms. Distance visual acuity in the right 
eye was 20/60 and in the left 20/20, 
Reading acuities were Jaeger 12 in the 
right eye and Jaeger 1 in the left eye. A 
centrocecal scotoma was discovered in the 
right visual field, and the color vision in 
this eye was abnormal in all color tests. The 
pupillary reactions to light and accommo- 
dation were normal. The swinging flash- 
light test elicited a normal response. The 
right fundus (Fig 8, left) showed disc swell- 
ing with opaque, white nerve fibers around 
the optie disc. The papillomacular nerve 
fibers were visible. Small, abnormal- 
appearing capillaries were observed in the 
peripapillary area. There was no leakage 
on fluorescein angiography (Fig 9). In the 
left eye, all the color tests as well as the 
visual fields were normal. Figure 5 shows 
the VEPs in both eyes on admission. The 
VEP was abnormal in the right eye, but 
normal in the left eye. In the left fundus 
(Fig 10, top left), the optic disc was normal, 
showing a large physiologic cup. The papil- 
lomacular nerve fibers were easily visible. 


s (case 1) on admissian (arteriovenous 


There was perhaps some exaggeration of 
the nerve fibers above and below the optic 
disc as well as some questionable telangiec- 
tatic changes in the vessels. This fundus 
was thought to be within normal limits, 
however. 

The patient was treated with prednisone 
and hydroxecobalarin, but showed no 
improvement. On the centrary, six months 
later he notieed slightly blurred vision in 
the left eye, especially during strenuous 
exercise. There were no other symptoms. 
At this point the vision in the left eye was 
20/15 (Jaeger 1). He could see all the HRR 
and Ishihara color plates with the left eye, 
but there was an increasing error score in 
the Farnsworth-Munse!! 100-hue test. The 
visual field showed ar incipient centrocecal 
scotoma confirmed with static perimetry. 
The left optic dise (Fig 10, top right) was 
slightly elevated, kyperemic, with de- 
creased size of the physiologic cup, indicat- 
ing tissue increase. Although prednisone 
treatment was resumed, vision in the left 
eye gradually decreased. Four weeks later, 
the visual acuity in the right eye was 
finger counting at 50 em and, in the left 
eye, finger counting at 4 m. Both visual 
fields showed large centrocecal scotomas. 
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Both VEPs were markedly delayed. In the 
right fundus (Fig 8, right), temporal pallor 
was associated with a loss of capillaries and 
reduction of their diameters at the tempo- 
ral edge of the optic disc; there was marked 
loss of the nerve fibers in the papillo- 
macular bundle. The nutrient vessels of the 
nerve fibers in this area had become 
exposed, as axons overlying the vessels had 
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(arrows). 


degenerated. In the left fundus (Fig 10, 
bottom left), the physiologic cup was pres- 
ent, bat there also was temporal pallor. 
Marked nerve fiber loss in the papillomac- 
ular bundle was evident. 

This patiert has been observed for nine 
months. Neither eye has improved. The 
latest fundus examination showed severe 
bilateral eptic atrophy associated with 





Fig 4.—Top left, Right fundus (case 1) on admission. Optic disc is 
hyperemic with blurred borders. Note whitish-opaque, thick nerve 
fibers. Nerve fibers in papillomacular bundle are visible (arrow). 
Top right, Three months later, optic disc is more elevated. Note 
retinal striations (arrow) and visible but blurred papillomacular 
nerve fibers. Bottom left, Late findings include temporal pallor in 
optic disc. Nerve fibers are invisible in sector temporal to optic 
disc. Note some capillary loss and reduced diameter of others 


nerve fiber loss in the retina. 

Case 3.-This 20-year-old brother of 
patients 1 and 2 had no history of eye 
problems with the exception of “eye 
strain” at age 10. This was treated with 
glasses for six months. He had no visual or 
neurologic symptoms subsequently at any 
time. Best corrected visual acuity in both 
eyes was 20/15 (Jaeger 1). Pupils reacted 
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testing, he missel two plates with the right 

eye and one plate with the left eve. Results 
of a panel D-1 test were normal in both 
eyes. However on Farnsworth-Munsell 
100-hue test, the right eye had an error 
score of 107, amd the left eye, 71. In the 
fandi (Fig 11), tne optie dises ware blurred 
and hyperemic: The vessels were unusually 
tortuous. There-were some miki telangiec- 
tatie changes >n the peripapi lary capil- 
leries. ‘Small scattered dots. probably 
representing sr.ail microvascular changes, 
were seen temporal to the optie discs. The 
nerve fibers were thickened and, thus, 
were unusually*well seen. The ‘atencies of 
the major posi@ve peak in the VEP were 
normal in beta eyes, but the left eye 
showed a somewhat broad pes:tive peak. 
- The color yisios abnormalities end fundus 
changes. sugge t that he may tave Leber 
cisease which, se far, has not manifested 
itself. a. 

Cases 4 and 5.—Both case 4 and case 5 
were female f2mily members who had no 
subjective: eye oreblems. The visual acui- 
ties, visual fields, color visiog, and fundi 
were normal sase 4 exhibited atypical 
VEPs bilateraly, with the suggestion of 
“double positive peak configuration.” The 
VEP examinateon of case 5 wee normal in 
both eyes. 

Cases 6; 7, &, and 9 were studied from old 
medical recerés. and famiy members 
provided additonal history. ` 
Case 6.—At 85 years of age, she devel- 
‘~ oped tingling and numbness i her hands. 











Four years later, she was treated for severe 


-> bilateral opticmeuritis. On admission she 
“-eomplained oc a two-week history of 
failing vision n the right eye and a two- 
day history of ailing vision is the left eye. 
Both visual feds showed large centrocecal 
scotomas. Accercing to the macical record, 
both optic dises were normal. The remain- 
der of the nevvologie and physical exami- 
nation was witnin normal limte. There was 
mild leukocytcsis in the cerebrospinal fluid 
and a paretic colloidal gold curve. Feur 
months later, she progressed t2 total blind- 
ness. Severe silateral optic atrophy was 
observed. At chis time, the diagnosis of 
“degenerative sentral nervous system dis- 
ease, probabo multiple seerosis, was 
“made. This patient later developed severe 
paraparesis acd urinary inceatinence. No 
autopsy was performed at death. 

Case 7.—Thes man suffered from severe 
bilateral optie neuritis at- aze 21. The 
details of the -ye examination at that time 
were not avilable. The disease led to 
permanent biateral optic atrophy. Thirty- 
eight years leter, the diagnosis of Leber 
hereditary opie atrophy was mentioned in 
the medical record. At this time, in addi- 
tion to poorwision in both-eyes, he has 
suffered from muscular weakness of the 
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Fig 5.—Pattern-reversal VEPs in early Leber disease. Upper traces ‘case 2) (vertical 


calibration 


= § pV); lower traces (case 1) (calibration = ŽV}. Interrupted vertical line 


indicates upper limit cf normal latency range. Arrows indicate peak delays. in sympto- 
matic eyes. Upward reflection corresponds to negativity of active ~oce pital) electrode. 


lower extremities and spasms on flexion. 

Case 8.—Aceording to the family mem- 
bers he became blind at high-school age 
because of Leber disease. No additional 
information was available. 

Case 9.—At age 29, this woman suffered 
from severe bilateral optic neuritis. On 
hospital admission, she complained of 
blurred vision of three months’ duration 
and dull retrobulbar pain. The vision was 
markedly decreased in both eyes. The disc 
margins were blurred except on the 
temporal side. There was slight temporal 
pallor in both optie dises with “a 
pronounced striation of the neural ele- 
ments radiating from each disc.” Both 
visual fields had large centrocecal scoto- 
mas. The bilateral optic neuritis led to 
permanently poor vision. Fourteen years 
later she died of a subarachnoid hemor- 
rhage. Other final diagnoses based on 
autopsy findings were ruptured cerebral 
artery and aneurysms of the basilar artery 
and the circle of Willis. No comments were 
made concerning the optic nerves. 


COMMENT 


Leber hereditary optic atrophy has 
been described as a disease with an 
acute onset.** In our patients this was 
not true. Visual loss in the first eye in 
the two brothers (eases 1 and 2) was 
virtually unnoticed. When the second 
eye was subjectively involved, the 
changes in visual acuity were gradual 
and undramatic. Pathognomonie fun- 
dus changes as well as a disturbance in 
color vision were documented before 
changes in visual acuity took place. 
These observations coupled with ear- 
lier experiences of one of us (E.N.)° 
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indicate that Leber hereditary. optic 
atrophy is a disease with slow and 
insidious onset. Wher thé papillomac- 
ular bundle is affected by the disease,. 
patients develop decreased vision, a 
process tha: is also gradual. This clin- 
ical picture contrasts to the usual type 
of optic neuritis associated with multi- 
ple sclerosis, in which the onset is so. 
sudden that the pazient can accurately 
recall when and. haw quickly the- 
decrease ir. acuity occurred.’ ` 

Testing of the visual field in Laker 
disease has diagnostic importance. 
The first finding is a relative centro- 


‘cecal scotema. This progresses to a 


large absalute centrocecal scotoma, 
which breaks threugh tothe periph- 
ery, usually upward or inward. Rönne’ 
has written that this visual field 
finding is: pathognemonic in Leber 
disease. It is different from that seen 
in the usual type of-eptic neuritis or 
tebacco-alechel amblyopia. - 
Patients with Leber disease have an 
acquired dyschromatcpsia of the red- 
green axis.** The Farnsworth-Munsell 
100-hue test is the most sensitive 
method for testing acquired defects in 
color vision.” The general population 
has an average of 24 to 50 errors." In 
persons 15 te 29 years old, añ. error 
score greater than 190 is considered 
definitely abnormal. On the basis of 
our experience with patients. with 
Leber disease, the Farnsworth-Mun- 
sell 100-hue test is the most sensitive 
indicator of the eariy involvement of 
Leber disease. The VEP examination: 









o 





Fig 6.—Top; Panel D-15 test of right eye (case 1) three months 
after admission. Acquired dyschromatopsia of red-green axis is 
found. Bottom; -Farnsworth-Munsell 100-hue test documents 
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Fig: 7.—Top, Visual field of right eye (case 1) three months after admission with relative centrocecal scotoma.. ~ > 
Bettom, Late finding in visual field is absolute centrocecal scotoma breaking through to upper periphery. . 























Arch Ophihaimci—Vol 95, Jame 1977 Early Leber Atraphy—Nikoséelainen | 





fe ORES a. x a e a SS en: $. A ae 7 k isch ee PT þeir 


Fig 8.—Left, Right fundus (case 2) on admission. Right optic disc has blurred margins. Note thick nerve fibers around the optic disc and 
visible papillomacular nerve fibers. Right, Late findings include temporal pallor of optic disc and loss of nerve fibers temporal to optic 
disc. 


was also an important diagnostic tool. 
However, the VEP did not appear 
abnormal until a decrease in visual 
acuity was observed. 

In the original descriptions of this 
disorder, little attention was paid to 
the pathognomonic fundus changes in 
the early stage of Leber disease. One 
reason for this could have been the 
insidious onset. Thus, patients were 
often seen at a time when the early 
changes had disappeared, and optic 
atrophy already was evident. The 
optic disc is not pale in the early phase 
of Leber hereditary optic atrophy, as 
the name of the disease might 
suggest. Smith, Hoyt, and Susac’ first 
pointed out the characteristic fundus 
findings, namely circumpapillary tel- 
angiectatic microangiopathy, swell- 
ing of the nerve fibers, and the 
absence of staining in fluorescein 
angiography. The present study does 
not answer the question of which is 
primarily involved in Leber disease, 


Fig 9.—Fluorescein angiogram of right 
fundus (case 2) on admission (arteriove- 
nous phase). Note tortuous vessels and 
telangiectatic changes in capillaries in 
area between two arrows. There is no dye 
leakage. 
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Lr 


a the nerve 


the vascukr, system 
fibers. Defimite tissue imcrease in the 
optic disc was documentec during the 
early phase of the disease but prior to 
this, abnormal findings in the vessels 
and nerve fibers were seen. Later, 
these early findings disappeared and 
were replawed with the characteristic 
late findings of optic atrephy. Nerve 
fiber degem=ration in the retina was 
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most marked in a large sector tempo- 
ral to the retina where the nerve 
fibers were totally invisible. 

We treated two of the affected 
brothers with prednisone and hydrox- 
ocobalamin. Despite treatment, the 
disease followed its natural course 
leading to severe impairment of 
central vision bilaterally. 

In this family, one member suffered 





Fig 10.—Top left, Left fundus (case 2) on acmission. Note size of 
physiologic cup in normal optic disc. Nerve fibers are still visible 
in papillomacular bundle (curved arrows). Straight arrows indi- 
cate possible telangiectatic changes. Top right, Six months later, 
optic disc is slightly elevated. Note increased hyperemia in optic 
disc. Physiologic cup has decreased in size. Papillomacular nerve 
fibers are still visible. Bottom left. Seven months after admission, 
there still is physiologic cup but also temporal pallor. Nerve fibers 
temporal to optic disc are invisible. 


from multiple sclerosis or a condition 
resembling that disease. Another 
family member with Leber disease 
developec additioral neurologic symp- 
toms late in life. Neurologic stud:es of 
families with Leker disease"? have 
shown that various neurologic abnor- 
malities are common in patients with 
Leber disease and in the other nonaf- 
fected members of ‘heir families. This 
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Fig 11.—Left, Right fundus (case 3). Optic disc has blurred margins and is hyperemic. Nerve fibers are unusually thick. Note 








microangiopathic changes (arrows). Papillomacular nerve fibers are pronounced. Right, Left fundus (case 3). Findings are similar to 
right fundus. Microangiopathic areas in upper and lower temporal quadrants appear as small dark dots (arrows). 


suggests that Leber disease might be 
a condition that has the potential to 
affect other parts of the central 
nervous system and is not necessarily 
restricted to the optic nerves. 
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© A pedigree of 141 persons with hered- 
itary vitellitorm macular degeneration was 
studied. Of the 80 patients examined, 20 
were affected. Fundus photographs of 
selected lesions in this pedigree demon- 
strated the broad spectrum of phenotypic 
expression of this hereditary disorder. 
This entity has an. extremely variable 
expression even among affected mem- 
bers of the same familly. 

(Arch Ophthalmol 95:979-983, 1977) 


he characteristic lesion found in 

4. hereditary vitelliform macular 
degeneration, which has also been 
referred to as Best disease, has the 
appearance of a “sunny-side up” egg 
yolk-like lesion located in the region of 
the macula. When present in this 
form, it can be easily identified. Typi- 
cally, the lesion undergoes a gradual 
‘transition from an “egg-yolk” ap- 
pearance to that of a “scrambled 
egg.”™= This morphologic progression, 
coupled with the frequent occurrence 
of atypical forms, may result in 
lesions that vary widely in their 
appearance, even among affected 
members of the same family. The 
pedigree described here demonstrates 
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Variable Fundus Findings Within a Single Pedigree 
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. tigated, 80 were ex 
~ ment of Ophthalmology at the M: ‘Clinic. 






this wide range of phenotypical 
expression among carriers of a single 
pathologic gene. E - 
SUBJECTS AND METHODS 


Of the 141 patients inthe pedigree inves: 
art 








In addition to having + l f 
visual acuity determined, all patients were 
examined by direct and indirect ophthal-— 
_moscopy and, when possible, by biomicros- ” 
copy of the fundus. In selected patients, = 
fundus photography, fluorescein angiogra-- < 
phy, and electro-oaulegraphy were per- 
formed. Serial examinations over à period. 
of several years docamented the evolution =“ 
of the lesions in some of the patients. 
RESULTS 

Of the 80 examined patients, 11 had 
fundus lesions considered to be un- 
equivocally representative of heredi- 
tary vitelliform macular degeneration 
on the basis of clinical examination. 
Nine patients had abnormalities of 
the posterior pole thet were consistent 
with the diagnosis, although the 
lesions were of neither the egg-yolk or 
scrambled-egg appearance. These le- 
sions. varied from «subtle irregular 
disturbances, with appearances sug- 
gestive of drusen, tə obvious abnor- 
malities of the pigment epithelium 
involved the macular or paramacular 
region. Although the lesions were not 
typical expressions ef hereditary vi 
telliform macular degeneration, these 
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Fig 1.—Pedigree of family with hereditary vitelliform macular degeneration; 
of 141 total persons, 80 were examined and 20 were affected. 




















Fig 2.—Patient !V-22. Top left, Fundus of 
right eye has typical vitelliform lesion 
present at age of 6 years. Top right, Only a 
subtle disturbance is visible in left eye. 
Bottom left, Evolution of lesion in right eye 
over two years. Bottom center, Evolution 
of lesion in right eye over six years. Bottom 
right, Lesion in left macula changed very 
little over three years. Visual acuity at last 
clinical examination was 20/20 in both 
eyes. Electro-oculogram showed a light- 
to-dark ratio of 1.35 in right eye and 1.32 in 
left eye. 
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Fig 3.—Patient IV-23. Left, Fundus of 5-year-old Sibling of 
\ changes with mild granularity of pigment e 


\ begins to mimic €gg-yolk appearance. Vis 
20/20. 


Patient shown in Fig 2 reveals subile 
pithelium at macula. Right, Four years later 


ual acuity in right eye was 20/25 and 


lesion 
in left eye, 








Fig 5.—Patient \lI-16. Father of three siblings shown ir Fig 2 
through 4. Subtle changes similar in appearance to tiny drusen 
were recognized in both maculae on previous examination. Four 
years later, there is a slight but definite increase in the amount of 
abnormal deposits in macula of right eye. Visual acuity n both 
eyes was 20/20. Electro-oculogram showed light-to-dark ratio of 
1.44 in right eye and 1.56 in left eye. 


Fig 7.—Patient ill-14. Fundus of 48-year-old uncle cf siblings 
shown in Fig 2 through 4. Note subtle granular pigmentary 
changes in macular area. Visual acuity in both eyes was 20/20. 
Electro-oculogram showed light-to-dark ratio of 1.30 im nght eye 
and 1.28 in left eye. 
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Fig 6.—Patient Il-7. Fundus of 65-year-old grandfather of siblings 
shown in Fig 2 through 4. Sharply defined area of pigment 
disturbance in foveal region is surrounded by lighter irregular 
zone. Visual acuity in both eyes was 20/30. Electro-oculogram 
showed light-to-dark ratio in 1.34 in right eye and 1.26 in left 
eye. 


Fig 8.—Patient il-7. An unusual eccentric lesion in 63-year-old 
distant relative of siblings shown in Fig 2 through 4. Amorphous 
appearance of eccentric lesion itself is similar to typical vitelliform 
lesion, which is ordinarily located at macula. Visual acuity in each 
eye was 20/20. Electro-oculogram revealed light-to-dark ratio of 
less than 1.50 in each eye. 
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Fig 9.—Patien: IV-8. Left, Large, slightly irregular, amorphous lesion in right macula of 26-year-old son of 
patient showa in Fig 8. Right, Lesion in left eye demonstrates pigment clumping and apparent glicsis, similar 
te disciform sear. Visual acuity was 20/30 in right eye and 20/200 in left eye. 


eyes were stadied furth2r with elec- 
tro-oculograpay. All nine patients had 
subnormal electro-oculagraphic find- 
ings, with « l-ght-to-dark ratio of 1.50 
or less, włHich has beea found to be 
characteri=ic of hered- tary vitelli- 
form macuzar degenera-iən.’ This sup- 
portive laboratory ev cence helped 
justify the inclusion f these nine 
patients n the grop that was 
affected Cig 1). In +is group of 
affected p=tisnts, 34 cœ the 40 eyes 
had a bes€ccrrected v sion of 20/20, 
and all but one eye was correctable to 
20/50 or better; the siagle exception 
had vision of 20/200. 


COMMENT 


Generally, hereditary vitelliform 
macular d&yeneration is diagnosed on 
the basis əf typical oprthalmoscopic 
findings. Jowever, the fundus ap- 
pearanee i. frequently atypical, as is 
demonstracec in thé and other 
reports.7* The entity may have a 
markedly diferent expression even 
among immediate members of the 
same famiy, as is seem in a compar- 
ison of three successie generations 
(Fig 2 th ovgh 6). In three of the 
siblings, tbere was not mly wide vari- 
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ability in the macular appearance 
among siblings but also asymmetry 
and variability in the evolution of the 
lesions of a single sibling (Fig 2 
through 4). In patient IV-22, the 
classic egg-yolk appearance of the 
right eye (Fig 2, top left and right) 
assumed a scrambled-egg appearance 
two years later (Fig 2, bottom left). 
Marked asymmetry of the maculae 
was also apparent (Fig 2, top left and 
right). The affected father of these 
siblings demonstrated only subtle, 
drusen-like changes (Fig 5), whereas 
their 65-year-old affected grandfa- 
ther (Fig 6) had a lesion that more 
closely resembled the classic egg-yolk 
appearance. 

Nine affected patients in this 
pedigree had only slight pigment 
mottling in the macular region (Fig 7). 
These patients, all of whom had 
abnormal findings on electro-oculog- 
raphy, demonstrated the subtlety of 
the macular abnormalities that can be 
seen in affected persons. 

Although the recognizable lesion is 
usually present at the macula,’ it can 
also be located eccentrically (Fig 8 and 
9). 
Ophthalmologists should be aware 
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of the widely variable presentation of 
this entity and should be prepared to 
investigate further the nature of 
suspected lesions by examining fami- 
ly members ard obtaining electro- 
oculograms when warranted. In such 
family investigations, inquiries re- 
garding abnormalities in visual acuity 
are usually negative because most 
affected persons have reasonably nor- 
mal vision in spite of obvious distur- 
bances in the macular region. 


Key Werds.—Retina; macula; vitelliform 
degeneration; Best disease; pigment epi- 
thelium; electro-eculogram; heredofamil- 
ial. 
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Multifocal Best’s 


Vitelliform Dystrophy 


Steven A. Miller, MD 


© Three members of a family had multi- 
focal, macular and extramacular—Best’s 
vitelliform dystrophy. The lesion in one 
patient was observed over a ten-year 
period. A striking symmetry of locale and 
evolution of these lesions is noted 
between the eyes of a patient as well as 
among the three members of the family. 
The pseudohypopyon of the vitelliform 
cyst and the vitelliform deposits showed 
fluorescence before fluorescein injection. 
A hypofluorescent halo surrounded most 
lesions. 

(Arch Ophthalmol 95:984-990, 1977) 


Bz: vitelliform dystrophy is an 
autosomal-dominant disorder 
with variable penetrance and expres- 
sivity. It is characterized by bilateral, 
egg yolk, macula-centered lesions and 
an abnormal light-peak/dark-trough 
electro-oculographic (EOG) ratio in 
affected patients as well as in 
carriers. 

Several reports'® have described 
. multiple vitelliform cysts, and some of 
_ the authors have proposed that this is 
a variant of Best's dystrophy. How- 
ever, except for Deutman’s II-7 family 
K-Z and V-7 family VR, those reports 
are inconclusive because of the ab- 
sence of (1) evidence of hereditary 
‘transmission, (2) supportive EOG 
data, (3) asymmetry between eyes of 
the affected person, and/or (4) atypi- 
eal fundus appearance. 

This article describes three mem- 
-bers of an affected family with multi- 
‘focal-macular and extramacular— 
- Best’s vitelliform dystrophy, one of 
whom has been observed for ten 
years. All three patients had an abnor- 
mally low light-peak /dark-trough 
EOG ratio, and there was strikingly 
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symmetric involvement between eyes 
of eack patient as well as among the 
three members. 


REPORT OF CASES 


Case i.—The 24-year-old daughter of the 
patient in case 2 had a ten-year history of 
poor vision in the left eye. The visual acuity 
on Feb 18, 1978, was 20/20 in the right eye 
with —1.50 sok + 0.50 cyl x 45° and 20/80 
in the left eye with —1.75 sph + .75 
cyl x 75°. Results of Farnsworth-Munsell 
color testing were normal. Goldmann pe- 
rimetry shewed bilateral central scoto- 
mas. 

On March, 1965 (Fig 1, left), the center 
of the right macula had a 1'4 disc diameter, 
yellowish-orange lesion surrounded by a 
reddish aaloand retinal pigment epithelial 
clumping, most prominent inferotempo- 
rally within the lesion. A yellow, irregular 
oval lesion <uzrounded by an incomplete 
ring of smaller vitelliform spots was 
present superctemporally. The left macu- 
jar lesion (Fag 1, right) was incompletely 
surrounded by a eollarette of subretinal 
hemorrhage and wrinkling of the internal 
limiting membrane. A suspicious lesion 
was noted superior to the dise of the left 
eye. 

On March 4, 1966 (Fig 2, top left), the 
vitelliform lesion in the right macula had 
enlarged and extended inferotemporally; 
prominence ef the reddish halo had shifted 
superonzsally. The axtramacular lesion had 
developed new peripheral yellow spots, 
possibly related to dispersion of the orig- 
inal lesien, which was then smaller and 
more elongated (Fig 2, top right). Disap- 
pearance ane fading of the yellow spot at 
the nasa! edge of the lesion along the vein 
was noted. The hemorrhage in the left 
macula had resorbed (Fig 2, bottom left). 
Superior to the dise (Fig 2, bottom right) 
was a milky-appearing wedge between the 
superotemperal and nasal arteriole. In its 
center was a barely perceptible, 4 dise 
diameter. fluffy, irregular yellow subret- 
inal spot 

By February 1975 (Fig 3, A), the right 
macular iesien ‘had changed to a two dise 
diameter, atrophic lesion with retinal 
pigment epithelial atrophy, pigment 
clumping, and a circinate halo of yellow 
subretinal depesits. Fluorescence of the 
macular and extramacular cireinate vitelli- 





form deposits was noted in both eyes 
before fluorescein injection. Fluorescein 
angiography (Fig 3, B) showed two areas of 
a delicate, linear, arborized, subretinal 
vascular pattern, which leaked but not 
profusely. A halo of hypofluorescence 
surrounded the central hyperfluorescent 
area. The hyperfluorescence was due 
chiefly to transmission with some staining 
and did not correspond to the yellow depos- 
its (Fig 3, A). A retinal pigment epithelial 
defect was present temporal to the macu- 
la. 

By February 1975, the yellow superotem- 
poral lesion had apparently dispersed and 
migrated to form an expanded circinate 
ring (Fig 3, C). A halo of hypofiuorescence 
(Fig 3, D) surrounded a mottled hyperfiuo- 
rescent center. Superotemporally in the 
left eye (Fig 3, E) was a lesion symmetric 
to the lesion in the opposite eye. This lesion 
had, in addition, a pigment clump centrally 
corresponding in part to the site of the 
yellow lesion (Fig 2, bottom right). Another 
retinal pigment epithelial clamp was noted 
superonasally (Fig 3, F). When the hemor- 
rhage in this eye resorbed, a residual, 
finely pigmented fibrovascular scar re- 
mained (Fig 3, G and H). 

The dark adaptation was elevated 0.6 
units for central cone fixation. The electro- 
retinogram (ERG) was normal. The EOG 
reading was 1.12 in the right eye and not 
recorded in the left because of technical 
difficulty. 

Case 2.-The 45-year-old mother of the 
patient in case 1 had a 20-year history of 
visual difficulties. Her brother and father 
had been diagnosed as having “macular 
degeneration.” 

Her visual acuity on Feb 18, 1976, was 
10/200 in the right eye with +225 
sph + 3.00 cyl x 2° and 20/40 in the left 
eye with +3.00 sph + 0.75 cyl x 180°. 
Results of Farnsworth-Munsell color test- 
ing were normal. Goldmann perimetry 
demonstrated a central scotoma in the 
right eye, normal peripheral fields in the 
right eye, and a normal visual field in the 
left eye. 

Abnormalities were limited to the fun- 
dus. In the center of the right macula (Fig 
4, left), there was a two disc diameter 
atrophic lesion, with retinal pigment 
epithelial atrophy, delicate pigment clump- 
ing, and two areas of subretinal fibrous 
tissue. The periphery of the lesion was 
marked by a ring of distinct round or oval 
yellowish-white subretinal deposits. 

Along the superotemporal vein in the 
right eye was a yellow, irregular, slightly 
raised subretinal dise surrounded by a 
uniformly pale milky halo (Fig 5, left). A 
similar lesion was noted adjacent to it. 

Similar macular and extramacular le- 
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Fig 1.—Cas 1. _eft, Center of right macula has 114 
prominent mferotemporal y. Incomplete ring of s 


macular lesion is incompletely surrounded by c 
lesion superior to disc. 


disc diameter lesion surrounded by halo and retinal pigmente 
maller vitelliform spots surrounds irregular oval lesion superotemporally. Right, Left 


pitnelial clumping. most 


ollarette of subretinal hemorrhage and wrinkling of internal limiting membrane. Note 


Fig 2.—Cas= 1. Top left, Viteliform lesion has enlarged and extended inferotemporally; 
Top right, Extramacular lesion has developed new peripheral spots. Note fading of spot 
Hemorrhage in eft macula has resorbed leaving a finely pigmented fibrovascular scar. B 
appearing wedce between the superotemporal and nasal arteriole. In its center is a ba 


prominence of halo has shifted superonasally. 
at nasal edge of lesion alcng vein. Bottom left, 
ottom right, Superior to disc in left eye is milky- 
rely perceptible subretinal spot. 
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Fig 3.—Ca= 1. A, Right macular lesion has 
changed ta two disc diameter, atrophic 
lesion withretinal pigment epithelial atro- 
phy, pigment clumping, ard halo of sub- 
retinal deposits. B, Fluorescein angiog- 
raphy shows two areas of subretinal 
vascular pætern, which leaked somewhat 
(arrow). Hao of hypofluorescence sur- 
rounds central hyperfluorescence of 
transmissior and Staining no? correspond- 
ing to subre= nal deposits. Retinal pigment 
epithelial defect is present temporal to 
macula. C, Superotemporal lesion has 
apparently fispersed and formed ex- 
panded ring D, Hypofluorescent halo 
Surrounds mottled hyperflucrescent cen- 
ter. E, Almos identical lesion Superotem- 
porally in le} eye. This lesion also has 
pigment clun > centrally, corresponding in 
Part to site of Ssion (Fig 2, bottom right). F, 
Retinal pigment epithelial clump supero- 
nasally. G, esidual finely pigmented 


vascular scar H, Fluorescein angiogram 
of vascular scar. 






Fig 5.—Case 2. Left, Along superotemporal vein in right e 
adjacent to it. Rint, Hypofluorescent halo surrounds each lesion. Intact egg yolk lesion blocks fluorescence. 
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Fig 4.—Case 2. beft, In center cf right macula, two disc diameter at 
pigment clumping, and two areas of subretinal fibrous tissue. Perip 
Hypofluorescent aalto surrounds each lesion. 


sions were noted in the left eye (Fig 6, left, 


and 7, left). 

With the barrier and exciter filter in 
place, fluorescence of the circinate deposits 
was prominent before fluorescein injec- 
tion. The most striking finding on fluores- 
cein angiography was the hypofluorescent 
halo surrounding each lesion (Fig 4, right, 
5, right, 6, right, and 7, right). The intact 
egg yolk lesion in Fig 5, right, blocked 
fluorescence. The other three lesions show 
mottled hyperfluorescence centrally. Per- 
haps surprisingly, the circinate deposits at 
the periphery of the lesion in Fig 4, left, 
and 7, left, showed no constant fluorescein 
angiographic behavior. Some block and 
others transmit choroidal fluorescence, 
while others stain. 

Electrophysiologic findings included (1) 
0.6 log unit elevation of central cone 
threshold on dark adaptation, (2) a normal 





ERG, and (3) EOG ratio of 1.0 in the right 
eye and 1.07 in the left, 

Case 32.-The 15-year-old son of case 2 
had visual acuity ef 20/200 in the right eye 
and 20/20 in the left eye. Results of Farns- 
worth-Munsell coler testing were normal in 
both eyes. Goldmann perimetry showed a 
central scotoma in the right eye and a 
normal visual field in the left. 

A dense, lightly and irregularly pig- 
mented fibrovascular scar was present in 
the right macula, surrounded by retinal 
traction folds (Fig & left). In the left 
macula there was a pseudohypopyon cyst 
(Fig 9, left). Three additional arees of 
bilaterally symmetric involvement were 
noted—temporal to the macula (Fig 10), 
nasal to the optie disc (Fig 11), and superior 
to the dise (Fig 12). Fluorescein argio- 
graphic (Fig 8, right, and 9, right) findings 
were similar to those in cases 1 and 2 with 





rophic lesion shows retinal pigment epithelial atrophy, delicate 


hery of lesion is marked by ring of subretinal deposits. Righ:, 


ye is slightly raised subretinal disc surrounded by pale hato. Similar lesion is 
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Fig 6.—Case 2. Left, Macular lesion in left eye. Right, Hypofuorescent halo surrounds each lesion. Transmission defects of the retinal 
pigment epithelium do not have a consistent relationship with ophthalmoscopic findings. 






Fig 7.—Case 2: Left, Extramacular lesions in left eye. Right, Hypofluorescent halo surrounds each lesion. Mottled hyperfluorescence 
centrally. Circinate deposits at periphery of lesion and area centrally showed no constant fluorescein angiographic behavior: some areas 
block and others transmit choroidal fluorescence, while others stain. 


Fig 8.—Case 3. Left, Dense, irregularly pigmented fibrovasc ular scar surrounded by preretinal gliotic crinkling in right macula. Right, 
Fluorescein angiogram shows less prominent halo of hypofluorescence, transmission defects of retinal pigment epithelium, and staining 
of fibrous tissue. 
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Fig 9.—Case =. Left, Left macula demon 


strates pseudohypopyon cyst. Ri 
as well as ba» kcround fluorescence bl 


ocked by Pseudohypopyon. 


ght, Fluorescein angiographic “indings similar to other lesions 





Fig 10.—Case 3 T2mporal to macula are bilateral, mirror-image lesions. Left, Right eye; right, left eye. 


Fig 11.—Case 3_Nasal to optic disc are bilateral, mirror-image lesions. Left, Righ 


t eye; right, left eye. 
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Fig 12.—Case 3. Superior to the disc are bilateral, mirror- mage lesions. Right, left eye; left, right eye. 


(1) fluorescence of the pseudohypopyon 
and circinate vitelliform deposits before 
fluorescein injection, (2) a halo of hypo- 
fluorescence, (3) background fluorescence 
blocked by the pseudohypopyon, (4) trans- 
mission defects of chorioretinal atrophy, 
and (5) mottled staining. 

Dark adaptation showed cone central 
fixation elevated 0.6 log units; he had a 
normal ERG and an EOG ratio of 1.0 in the 
right eye and 1.05 in the left. 


COMMENT 


All three members of the described 
family have multifocal—macular and 
extramacular—Best’s vitelliform dys- 
trophy. Unlike previous reports de- 
scribing multiple vitelliform cysts, the 
diagnosis of Best’s dystrophy seems 
secure on the grounds of (1) its 
occurrence in two (three by history) 
generations affecting both sexes, (2) 
the pathologically low EOG ratios, (3) 
the characteristic configuration of the 
lesions, including intact egg yolk and 
pseudohypopyon cyst, (4) the common- 
ly observed clinical course, and (5) the 
striking symmetry between the two 
eyes of each patient as well as the 
similarity among the three family 
members. 

Calmettes and Deodati’ described a 
patient with a single “vitelliform 
lesion” nasal to the disc. There was no 
macular involvement, and the fellow 
eye was normal. No electrophysiologic 
data were presented. Galeazzi* de- 
scribed his patient’s vitelliform lesion 
as paramacular, but the lesion dia- 
grammed in his article shows only a 
degree of eccentricity, which common- 
ly occurs after disruption of the yolk. 

Deutman’s II-7 family K-Z and V-7 
family UR are probably true examples 
of multifocal, macular and extramac- 
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ular Best’s disease." However, no 
other members within those two 
pedigrees nad multifocal lesions. 

Although Deutman groups primary 
and secondary multiple vitelliform 
lesions’ together, primary multiple 
vitelliform lesions should be differen- 
tiated from multiple lesions occurring 
after “scrambling of the egg yolk” 
and cyst formation. For example, the 
yellow-white circinate deposits at the 
edge of the disrupted lesion (Fig 3, A) 
are probably related to the preceding 
stage of that lesion (Fig 1, left). 
Extramaeular lesions (Fig 2, top right 
and bottom right, and 5, left) are 
distinct, although they may rupture, 
giving rise to multiple secondary 
vitellifonm deposits (Fig 3, C and E). 
The cireinate ring was not clearly 
related to a central vascular abnor- 
mality sach as a choroidal neovascular 
membrane. 

These cases suggest that the time 
course ef macular and extramacular 
lesions are similar. Like the macula- 
centered egg yolk, the extramacular 
lesions formed a central area of 
chorioretinal atrophy, incompletely 
ringed by yellow subretinal deposits, 
which in turn were surrounded by a 
continuous, slightly milky halo. The 
center of the lesions showed retinal 
pigment epithelial transmission de- 
fects as well as staining. The cireinate 
deposits fluoresced before fluorescein 
injection (as did the pseudohypopyon 
of the vitelliZorm cyst) and had unpre- 
dictable fluorescein angiographic 
characteristics, although most stained 
in part. The surrounding milkiness 
was hypofluorescent on angiography. 
This hypofluorescent halo could repre- 
sent intact yellow pigment. 





The three cases demonstrate the 
variable, multifaceted appearance of 
Best’s vitelliform dystrophy, includ- 
ing (1) an intact egg yolk (Fig 1, left), 
(2) a pseudohypopyon (Fig 9, left), (3) 
a scrambled egg yolk (Fig 4, left), (4) a 
fibrovascular scar (Fig 8, left), (5) 
chorioretinal atrophy, (6) subretinal 
hemorrhage (Fig 1, right), and (7) 
possible choroidal neovascular mem- 
brane (Fig 3, B). All three patients 
had bilateral macular involvement 
and symmetric lesions superotem- 
poral to the optic disc. Patient 3 had 
four lesions symmetrically situated in 
each eye. There was also a similarity 
in fundus distribution in these three 
patients with that reported by 
Littann' and Denden.” 


This investigation was supported in part by 
Public Health Service research grant EY 00039 
from the National Eye Institute. 
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® Flicker: fusien threshold intensities 
were measuzed as a function of flicker 
frequency ter patients with: Eest macular 
dystrophy having normal or near-normal 
: Snellen visual acuity. These data were 
found to difer tom normal in ways that 
2 “may be interpreted fo be an abnormal 
-elevation -of the foveal cone threshold, a 
loss of cone temporal resolution, or both. 
: The results Sd to the conclusion that Best 
< macular dystrophy affects the neurosen- 
¿sory retina even when Snellen visual 
acuity is nomial 

Aare Opibalmot 95: 991-994, 1977) 
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est Macular Dystrophy 


ssof, PhD: Jay A. Fleischman, MD; Stuart L. Fine, MD; Freda Yoder, MA 


BÄ macular dystrophy (BMD) is 
an autosomal dominant macular 
dystrophy characterized by a yellow or 
yellow-red “egg yolk” (vitelliform) 
lesion and a reduced light:dark ratio 
on ther eleetro-oculogram (EOG). The 
classic vitelliform lesion occurs in only 
one stage of the disease and is not 
seen in all patients with this disorder. 
Typically, there is no substantial 
impairment of visual acuity until 
after the vitelliferm begins to “re- 
solve.” At this stage there are 
pigmentary alterations in the fundus 
and occasionally choroidal neovasecu- 
larization and fibrovascular sear- 
ring? 

The primary site of the lesion is 
thought to occur at the level of the 
retinal pigment epithelium or Bruch 
membrane or both. Histopathology of 
old lesions may show atrophy of outer 
retinai layers, retinal pigment epithe- 
lium, and chorioeapillaris and also 
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may show thinning of Bruch mem- 
brane.* There hasbeen no histepatho- 
logic study of the early stages of the 
disease or of the vitelliform. lesion 
itself, 
Primarily, on the basis of visual = 
acuity measurements, it is generally. 
accepted that BMD does net involve. 
the neurssensory retina in -most 
stages, particularly at the onset. How- 
ever, the lack of visual acuity. loss is 
not indicative of the lack of visual. 
system damage. Visual acuity is at. 
best a gross assessment of the behav- 
ior of mechanisms underlying spatial 
resolution. Subtie abnormalities of- 
retinal function that do not interfere 
with lateral interactions are not likely 
to be detected by measurements of 
visual acuity. 
Subtle alterations of retinal func- 
tion due to physiologic abnormalities. 
might be reflected in measurements. ~~ 
of temporal acuity (ie, flicker fusion 
thresholds). Thisds because the ability 
of the phetoreceptors and other visual 
cells to respond to a tight stimulus and: 
recover from that. response. (tobe 
prepared for the next light stimulus). 
must. certainly be dependent on. the 
state of the cell membranes and cell 
metabolism. Any abnormality of. these : 



































properties would be postulated to acuity, but not necessarily spatial and found to be abnormal in patients 
affect cell response and recovery acuity. with retinal lesions'’ and patients 
speed, thus interfering with temporal Temporal resolution was studied with glaucoma. Babel et al’ reported 

abnormal temporal resolution for 
some patients despite normal results 
on other clinical perceptive tests (eg, 
visual fields and visual acuity). 

The present study tests the null 
hypothesis that the neurosensory reti- 
na is not affected in BMD when visual 
acuity is clinically normal. This is 
accomplished by measuring flicker 
fusion thresholds in BMD patients 
who are at various stages of the 
disease, but otherwise have normal 
visual acuities. 


PATIENT POPULATION 
AND METHODS 
Subjects 


30 35 40 Two groups of subjects were examined: 

25 patients whose conditions were diag- 
FLICKER FREQUENCY (cps) nosed as BMD formed one group, and 11 
age-matched normal volunteers formed the ` 
control group. Informed consent was 
obtained from all participants in this 
study. Eighteen BMD patients had abnor- 
mal EOGs and fundus abnormalities, 
ranging from depigmentation to a classic 
vitelliform lesion. Six BMD patients had 
normal fundi but abnormal EOGs. All 
subjects had visual acuity of 20/20- or 
better with the exception of five BMD 
patients who had 20/25 visual acuity. 
Subjects requiring correction of refractive 
error wore their glasses during the data 
collection sessions. 
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Apparatus 


=5.0 The reported measurements were made 





5 10 1S 20 25 30 35 40 with a Tübingen perimeter. A target 
FLICKER FREQUENCY (cps) 


Fig 1.—Log relative intensity (500 apostilbs 
maximum) to produce flicker fusion in 
fovea plotted as function of flicker 
frequency for normal subject (a) and 
patients with Best macular dystrophy 
(BMD) (b) and (c). Open circles represent 
single measure; filled circles, repeated 
measurement generated identical values. 
Graphs indicate that as flicker speed was 
increased, light energy required to detect 
first perceptible flicker (or fusion thresh- 
old) also increased. Line fit to normal data 
(a). has slope of 0.1 and is classic Ferry- 
Porter law. For BMD patient (b), data are 
‘characterized by two segments fit by lines 
with slope of 0.1. Twenty-three of 25 BMD 
patients had. results similar to these. 
Results of remaining 2 patients illustrated 


LOG RELATIVE INTENSITY 





-5.0 in (c). Here, segment of data appeared to 
5 10 i5 _ 20 25 30 35 40 obey Ferry-Porter law. At 25 cps and 
í above, thresholds deviated to values high- 

FLICKER FREQUENCY (cps) er than that expected for normal course. 
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arma! fundus 
(*), and normal fundus 
CG (CO). 








a white 1° cirele was 
‘the diffusing surface (dark 
la the point of fixation. Four 
di nfkador points (two minutes) 
© dreumseribee zhe 1° area of Gxation. The 
intensity of tae terget was controlled in 0.1 
bg unit steps ty neutral density filters. All 
intensities: ars expressed 




















_ Procedure 


The subjee: was adapted te the dark for 
ten minutes gcior to testing: The lowest 
flicker frequerey 12.5 or 5 Hz’ was set into 
-the apparatus: gnc the laminazse was set to 
wear threshel ‘evels. The target was 
presented for Ewe seconds ant the subject 
was require? tc respond <? the light 
appeared to Bs Aickering. The intensity 
- was varied wil a flicker fugen threshold 
“was determined òy the methed cf limits. 
< The frequentes wes changed iu. 2.5- or 5-Hz 
_. Steps and the procedure repeated. After 
“| measurements were made a- 15 Hz, the 
preceding . fxquencies’ werg examined 
| again. Measurements were cactinued to 35 
or 40 Hz and repeated, Thus, two or three 
intensity thresho:ds were determined for 
each frequen<« 


RESULTS 
The relet-ve 








log flicker fusion 





ï an average slope of 
“re ation coefficients for 
i fa line were eonsistently 
elose to 0.98. 

The average slope of @.2 served to 
represent te *erry-Porter law’ and 











was fit to ai the data or segments of 
the data. gare la illwstrates an 


example of he normal data and Fig 
lb and le @-e examples of the two 
common fisdirgs among BMD pa- 
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FLICKER FREQUENCY (cpsi 
Fig 3.—Same as Fig 1a for normal subject but at 15° nasal field insteae of foveally. These 


data represent. rod response characterized by initial Ferry-Porter mange, followed by 
sharp upturn, indicative of saturation. 


Fig 4.—Hypothesis used to explain results of some patients with Best macular dystrophy, 
as exemplified in Fig 1b. ; 
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‘tients. As shown in Fig 1b, most BMD 
patients (23/25) had a two-part Ferry- 
Porter range separated by a steep 
transition or a single Ferry-Porter 
range preceded by the steep section. 
The other two BMD patients had an 
initial Ferry-Porter range followed by 
a positive acceleration at the higher 
frequencies (ef, Fig 1c). In addition to 
the shapes of the functions, the inter- 
cepts of the linear fit to the data 
(Ferry-Porter segment) were consis- 
tently different between the BMD 
and normal subjects (see Fig 2). No 
systematic differences were found 
among the various types of fundus 
- abnormalities nor between the pa- 
tients with abnormal fundi and the 
- patients with normal-appearing fun- 
di. 

COMMENT 


The positive deviation from the 
Ferry-Porter law, as exemplified in 
Fig lc, may be indicative of early 
“saturation.” In other words, as the 
limit of temporal resolution is ap- 
~ proached, the log threshold intensity 


X Deutman AF: The Hereditary Dystrophies 
of thé. Posterior Pole of the Eye. Van Roicum, 
Assen, Netherlands, 1971. 
22 Benson WE, Kolker AE, Enoch JM, et al: 
Bests vitelliform macular dystrophy. Am. J 
Ophthalmol 79:59-66, 1975. 
3. Anderson SR: Ocular pathology in heredi- 
tary (vitelliform) macular degeneration. Read 
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approaches :nänity. In some of the 


BMD patients, the asymptotic fre- 
quency may have moved to a lower 
value. A normal example of low 
asymptotic frequency is flicker fusion 
thresholds for rods. The normal rods 
start to show signs of saturation in 
the neigkborheod of 15 Hz, as illus- 
trated in Fig è 

The two-part Ferry-Porter range in 
BMD patierts, as shown in Fig 1b, 
may be indicative of an increase in 
foveal core thresholds. That is, for the 
norma! obse-ver, in these experimen- 
tal conditions, the feveal cone thresh- 
old may be lower than the parafoveal 
rod threshold, resulting in a purely 
cone-determ ned flicker threshold 
function. In BMD the cone threshold 
may be abnormally elevated above the 
parafoveal rod threshold, causing the 
patient to change fixation or rely on 
cues from scattered light, thus re- 
vealing a rcd Ferry-Porter and rod 
saturation renge (see the schematic in 
Fig 4). The hypothesis of elevated 
cone threshoids finds its main support 
in the larger Ferry-Porter intercept 


References 


before the Eurepe:n Pathology Society, Ghent, 
1970, 

4, Babel J, Eey P, Stangos N, et ak: The 
functional exawanation of the macular and peri- 
macular region with the aid of flicker-fusion 
thresholds. Doc Opthalmol 26:248-256, 1969. 

5. Tyler CW: *lisker frequency response fune- 
tions in the diagnosis of retinal disorders. Read 


values for BMD patients (ef, Fig 2). 


(This finding is currently being 
explored in more depth by measuring 
spectral flicker sensitivity and tempo- 
ral contrast resolution thresholds.) 

In conclusion, we have found evi- 
dence for abnormal temporal acuity in 
all BMD patients studied, in spite of 
normal visual acuities. In terms of 
understanding the basic disturbance 
in patients with BMD, the present 
study demonstrates neurosensory ret- 
inal involvement, even in patients 
reported as having normal “vision.” 
From a more general point of view, we 
have provided further evidence of the 
efficacy of temporal acuity testing in 
determining subtle abnormalities in 
retinal function in the presence of 
normal or near normal visual acuity. 


This investigation was supported in part by 
grant EY00976 from the National Eye Institute, 
and Dr Fleischman. was supported by National 
Eye Institute postdoctoral fellowship EY 05079. 
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Acute Posterior Multifocal Placoid Pisment 
Epitaeliopathy and Thyroiditis 


Harold N. Jac-lir, MD 


è A young veoman developed the char- 
acteristic clinical and fluorescein angio- 
graphic findings of acute posterior multi- 
focal placoid etal pigment epithelio- 
pathy while Being treated for acute 
thyroiditis. Widespread involvement of the 
cornea, uveal teac:, as well as the optic 
nerve and retina indicate a generalized 
ocular inflammaiion in the clinical course 
of this patient. The relationship between 
the subacute thyoiditis and acute poste- 
rior multifocal plazoid retinal pigment 
epitheliopathy may indicate an underlying 
viral cause of both disorders. 

(Arch Ophthairmol 95:995-997, 1977) 


P 1968, Gass Geszribed acute poste- 
rior multifeeal placoid pigment 
epitheliopathy.. Three young women 
developed rapid biateral visuel loss 
due to multiple, >lecoid, flat, yellow- 
white lesions beli=ved to be located in 
the pigment epithelium. Fluerescein 
angiography demcnstrated initial 
screening hypoflaorescence in the 
involved areas, vhizh later showed 
hyper‘uorescence. Ir the later phase 
of the disease the placoid lesions left 
scars at the leve of the pigment 
epithelium. With so1taneous resolu- 
tion, visual acuity *ortunately im- 
proved to near normal despite residual 
scattered areas of pigmentation. 
Subsequent cases«f acute posterior 
multifocal placoid figment epithelio- 
pathy have been -eported in both 
males and females of various ages. 
Iritis, episcleritis, yescalitis, and pap- 
illitis have been ocesicnally reported 
in conjunction with the choroidal and 
retinal lesions. The cause still remains 
undetermined in this syndrome. The 
association with various preceding 
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viral infections, mycobacterial infec- 
tions, and erythema nodosum and 
cerebral vasculitis has been report- 
ed.” The use of oral contraceptives, 
hormones, or both, in several of the 
female patients in these cases has 
been noted. 

The following case describes acute 
posterior multifocal placoid pigment 
epitheliopathy in a young woman in 
association with thyroiditis. Papillitis, 
uveitis, and corneal infiltration were 
noted during the prolonged clinical 
course of this patient. 


REPORT OF A CASE 

A 20-year-old woman was seen in June 
1975 with complaints of bilateral blurred 
vision of one month’s duration. In Febru- 
ary 1976, the patient began taking oral 
contraceptive tablets. In April the patient 
was seen by her internist for a sore throat 
and was found to have tenderness and 
enlargement of the thyroid gland due to 
acute thyroiditis. The patient was given .06 
gm of thyroid and methylprednisolone. The 
patient quickly became asymptomatic, but 
after discontinuing the medication without 
advice, the condition recurred. 

Thyroid studies showed abnormally low 
values and the patient was started again 
on a regimen of systemic steroids and 
thyroid. In May she began noticing the 
onset of constant light sensation and blur- 
ring of vision in both eyes. When seen in 
June, results of an ophthalmologic exami- 
nation disclosed a visual acuity of 20/200 in 
the right eye and 20/100 in the left with 
best correction. External ocular, motility, 
slit-lamp, and tonometry examination 
findings were within normal limits. Fun- 
dus examination showed sharply demar- 
cated, gray, placoid circumscribed lesions 
in the posterior retina and choreid, particu- 
larly in the macular area (Fig 1 and 2). 
Scattered pigmentation was loeated adja- 
cent to the margins of several of the areas. 
The vitreous was clear. Fluorescein angiog- 
raphy confirmed the presence of a wide- 
spread hypofluorescence in the early 
venous phase and late hyperfluorascence of 
both eyes (Fig 3 through 6). The patient 
was given prednisone again, 15 mg, four 
times a day for her eye condition, in 


conjunction with her previous thyroid and 
birth control tablets. In July, however, the 
patient began to note aching of both eyes 
on movement and further deterioration of 
vision. Examination showed severe eleva- 
tion of the optic nerve of the left eye with 
blurred margins and venous congestion 
(Fig 7). The retinal placeid lesions were 


fading and additional lacey scattered — 


pigmentation could be seen in the posterior 
retina. Visual acuity was finger counting 
at four feet in the righ: eye and 20/100 in 
the left eye. Visual fields showed enlarge- 
ment of both blind spots. The birth control 
tablets were discontinued and the systemic 
prednisone tapered due 0 weight gain and 
cushingoid facial changes. 

The patient was admitted in September 
for hospital evaluation of possible optic 
neuritis or papillitis. All medications had 
been discontinued except the thyroid. The 
patient began to note reselution of her eye 
pain on movement and ar improvement in 
vision. Photophobia and irritation with 
redness was noted in the right eye 
suddenly in late October. Slit-lamp exami- 
nation revealed ciliary injection, corneal 
edema, and limbai corneal thinning with 
early corneal neevascularization of the 
right eye (Fig 8). The anterior chamber 
was clear in the right eye, although one or 
two keratic precipitates could be seen on 
the corneal endothelium o? the left eye. 
Topical steroids were applied frequently to 
the involved right eye. Within a week the 





Fig 1.—Multifocal placoid lesions in retinal 
pigment epithelium and chcroid (right 
eye). 
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Fig 3.—Fluorescein angiogram with early Fig 4.Fluorescein angiogram with early 
hypofluorescence (left eye). 


Fig 2.—Multifocal placoid lesions in retinal 
hypoflucrescence (right eye). 


pigment epithelium and choroid (left 
eye). 





7, Fig 5.—Fluorescein angiogram with late Fig 6.—Fluorescein angiogram with late Fig 7.—Optic nerve papillitis (left eye). 
hyperfluorescence (right eye). hyperfluorescence (left eye). 





Fig 8.—Corneal and limbal vascularization Fig 9.—Multifocal chorioretinal scarring Fig 10.—Multifocal chorioretinal scarring 
inflammation (right eye). (right eye) one year later. (left eye) one year later. 
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pain and reiness cleared in the right eye. 
In June 1976, a year after the initial 
inflammation, vision was 20/200 in the 
right eye end20/30 in the left. Corneal 
vasculariza ion remained at the limbus in 
the right ewe. Fundus examination showed 
roultifoeal shoroidal scarring in both eyes. 
The optic dises were shap with slight 
~ “pallor.No fiyroid enlargement or tender- 
<o pess was pzesent (Fig 9 and 10). 

- “The following laboratory determinations 
: were perfommed: complete biood cell count; 
corrected e«ytkrocyte sedimentation rate; 
white blood eell differential: automated 
chemical amalyses; CSF analysis; toxoplas- 
mosis; and aigteplasmosis serum titers. All 
were norm lL Thyroid function tests were 
abnormally: love: T aTa 2.3 ag/100 ml; T, 
54. Antithy- 
a todies were =a Indi- 























¿nation peeibyroid microsamal antibody 
procedure 2t a dilution of 1:6,400. Chest 
: poentgenog7am, brain sean, and EEG were 
normal. 


: COMMENT: 

The -retnal pigment epithelium is 
thought to be the primary site of 
disease in Irusen, fundus flavimacula- 
tus, and asute retinal pigment epithe- 
litis. Retizal pigment epithelium dis- 
ease secordarily affects che course of 
the disease in presumed histoplasmo- 
_ sis, senile macular degeneration, and 
some of he hereditary retinal dis- 

eases." Various pharmacologic 
agents sudh as quinolines-and pheno- 

thiazines gre also known to affect the 
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retinal pigment epithelium.” 

The site of inflammation in acute 
multifocal placoid pigment epithelio- 
pathy is speculative but felt to be in 
the retinal pigment epithelium or 
choriocapillaris.* 7" Bird and Ham- 
ilton and Hayreh felt that the disease 
represented an oeclusive disorder of 
the terminal choreidal arterioles with 
infarction and degeneration of the 
overlying retinal pigment epithe- 
lium.*?! The presence of associated 
optic nerve inflammation, uveitis, ker- 
atitis, episeleritis, and retinal vascu- 
litis may implicate a more wide- 
spread vascular inflammation within 
the eye. Holt and others have also 
described multifocal cerebral vascu- 
litis in conjuncticn with the typical 
eye findings of acute multifocal 
retinal pigment epitheliopathy.”* 

Papillitis or optic neuritis has been 
described in four cases of acute multi- 
focal placoid pigment epitheliopa- 
thy.* Blurring of the dise margins, 
hyperemia, edema, superficial hemor- 
rhage, and disteation with sponta- 
neous venous pulsations were noted. 
Relative afferent pupillary defects 
were seen in two of the reported cases. 


Fluorescein angiography showed the 


deep plexus of vessels on the dise 
surface to be greatly dilated with fluo- 
rescein leakage. Hayreh has described 
optic dise vasculitis of undetermined 
cause occurring in young individuals 
as a result of involvement of the short 
ciliary vessels in the loose prelamallar 
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region of zhe optic cise.’ The papillitis 
or optic dise vaseulitis in acute multi- 
focal pigment -epitheliopathy may 
indicate similar location of vascular 
involvement. Episderitis and kerati- 
tis, as described. in the present case, 
may also indicate imvolvement in the 
anterior segmen bibod vessel supply. 
To my knowledge, thyroiditis has 
not been previously reported in asso 
ciation wth acuze multifocal placoid 
retinal pigment-epitheliopathy: Thy- 
roiditis is an asute or subacute or 
chronic generalized self-limiting non- 
bacterial inflammation of the thyroid 
gland.” Complet2 recovery of normal 
thyroid fanction usually takes. place 
during a period of weeks or months. 
The cause of this condition is not 
known, although the clinical-features 
suggest g viral infection as in-acute 
multifocal placoid pigment epitheliop- 
athy.™ A mild transient increase in- 
circulating antithyroid antibodies is _ 
common, as is cemonstrated: in: this: 
case. Treatment with aspirin, thyroid — 
hormones. and cortical steroids is 
symptometically effective but does 
not seem to alter the clinical or histo- 
logic progress ef the disease. The 
reported case follewed the clinical 
descripticn and coarse. of. subacute. 
thyroiditis. The ~elationship between ` 
the concurrent inflammation in the. 
thyroid gland aad acute multifocal. 
placoid retinal pigment epitheliopathy ~~ 
is uncertain but may indicate a viral 
cause in both disorders. 
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Optic Disc Neovascularization of Uveal 


(Choroidal or Posterior Ciliary) Origin 


e George K. Asdourian, MD; Morton F. Goldberg, MD; Bruce Busse 


® Fluorescein ‘angiography during the 
choroidal. phase of perfusion has been 
used to study the origin of blood vessels 
comprising neovascular tissue of the 
- disc. These newly formed vessels were 
shown .to derive their blood supply 
primarily fromthe uveal circulation rather 
_ than trom the retinal ‘circulation. This is 
related to the observation that many 
normal disc blood vessels originate from 
the choroidal or posterior ciliary circula- 
“tion. 
(Arch Ophthalmol 95:998-1003, 1977) 


pic dise neovascularization ac- 
companies various diseases such 

zas diabetes," branch and central vein 
occlusion,’?. Eales disease, obstruc- 
tion. or. insufficiency of the internal 
carotid artery, and pulseless disease 
(Takayasu disease). + The optic dise 
derives its normal blood flow from 
oth retinal-and uveal (choroidal or 
posterior ciliary) vessels,” and it is 
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theoretically possible for dise neovas-- 


cularization to arise from either 
source. In this report, rapid-sequence 
fluorescein angiography documents 
the uveal circulation as the primary 
source of disc neovaseularization 
in several of eur diabetic patients and 


in one patient with carotid insuff- 


ciency. 
REPORT OF CASES 


Cast 1.—A 33-year-old man, a known 
diabetic for the last 22 years, was referred 
to the University of Illinois Eye and Ear 
Infirmary (IEEI) in July 1971 for argon 
laser photocoagulation of epipapillary pro- 
liferative retinopathy in the left eye. One 
month previously he had undergone xenon 
arc photocoagulation te the retina of the 
left eye by an ophthalmologist in Canada: 

Visual acuity was 20/60 in the left-eye 
with intraocular pressure by applanation 
of 17mm Hg. Ophthalmoscopy of the left 
eye showed multiple irregular scars from 
xenon arc photocoagulation. No residual 
neovascularization was seen at these sites. 
Phe optic disc had a single large fibrovas- 
Stalk that came straight forward 
i the surface of the dise into the 
eous. Rapid-sequence fluorescein. an- 





giography of the left eye (Fig 1, left) . 


showed perfusion of the fibrovascular 
tissue of the disc prior to the retinal 
arterial phase. There was subsequent 
intravitreal leakage of dye from the prolif- 
erative lesion (Fig 1, right),.thereby con- 





firming its neovascular nature. 


Case 2.-A 50-year-old man with known 
-diabetes mellitus for many years was seen 


at IEEI in March 1973 with the complaint 
of decreased vision in. both eyes, Best 
corrected: vision was 20/40 in- each eye: 
Ophthalmoscopy showed: background. dia- 


betic retinopathy with scattered patches of 


retinal neovascularization in the right eye. 
Both dises looked pale with no evidence of 
neovascularization. In April 1973 the areas 
of neovaseularization in the right eyé were 
photocoagulated with the argon laser. 

In February 1974 dise neovascularization 
was noted for the first time in the right 
eye. New patches of neovascularization 
were apparent in the previously treated 
areas. On. rapid-sequence fluorescein an- 
giography, the disc -neovasculafization 
filled before the retinal arterial phase (Fig 
2, top), with subsequent leakage of dye into 
the vitreous (Fig 2, bottom left). 

At follow-up - examination. several 
months later, the .disc neovascularization 
had grown, still deriving its blood from the 
choroidal or posterior ciliary circulation. 

Case 3.—A 5]-vyear-old man with known 
diabetes. of approximately four years’ 
duration was referred to TEEI in June 1971 
for argon laser photocoagulation of prolif- 
erative diabetic retinopathy in the left eye. 
The patient. had had previous xenon. are 
photocoagulation to-the retina of the left 
eye. Corrected visual acuity in the right 
eye was hand motions at 14 meter due to 
recent vitreous hemorrhage and: 20/50-in 
the left eye. 
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Fig 1.—Case 1, left eye. Left, Choroidal phase of rapid-sequence angiography shows filling of 





epipapillary neovascular fronds from choroidal or posterior ciliary circulation. Retinal vessels are 
largely empty. Right, Early retinal arterial phase with complete perfusion of neovascular frond. 


Ophthalmescopy of the left eve showed a 
relatively fresh, small, localized vitreous 
hemorrhage just anterior and inferior to 
she disc. There were multiple areas of 
neovascularizatien on the dise and else- 
where. 

On rapid-sequence fluorescein angiogra- 
phy, the dise neovascularization filled very 
early, beforethe retinal arteria. phase (Fig 
3). A single stalk divided at the inferior 
border of the disc with one branch feeding 
a neovascular tuft along the superotem- 
poral vessels and other bran¢hes feeding 
two neovascular tufts along the inferotem- 
poral vessels There was subsequent intra- 
vitreal leakage of dye from the neovascular 
tufts. 

Case 4.—A4 60-year-old man had known 
diabetes for the last 15 years. He had 
peripheral anteriosclerotic occlusive disease 
and had had above-the-knee amputations 
of both legs for gangrene of the feet. His 
diabetes wa= controlled with an 1,800- 
ealorie diabetic diet and isopkane insulin 
suspension. Se had bilateral lens extrac- 
tions for cataracts in 1972. 

He was seen at IEE] im May 1974. 
Corrected visual acuity was 20/400 in the 
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right eye and 20/30 in the left. Intraocular 
pressure by applanation tonometry was 16 
mm Hg in both eyes. The anterior segment 
examination showed peripheral iridecto- 
mies and aphakia. Ophthalmoscopy of the 
right eye revealed evidence of old vitreous 
hemorrhage in the inferotemporal quad- 
rant. There was extensive background 
diabetic retinopathy and disc neovasculari- 
zation. Ophthalmoscopy of the left eye 
showed background diabetic retinopathy 
and neovascularization of the disc and of 
the retina. 

On rapid-sequence fluorescein angiog- 
raphy of the right eye, the disc neovascu- 
larization filled before the retinal arterial 
phase (Fig 4, top). Subsequent intravitreal 
leakage of dye occurred (Fig 4, bottom 
left). Fluorescein angiography of the left 
epipapillary neovascularization showed 
late filling from the retinal vessels over the 
disc. 

Case 5.—A 79-year-old man was referred 
to IEEI in February 1975 for left disc 
neovascularization. He did not have dia- 
betes, but was hypertensive with a blood 
pressure of 220/80 mm Hg. 

Visual acuity was 20/25 in the right eye 


and 20/70 in the left. Iatraocular pressure 
by applanation tonometry was 22 mm Hg 
in the right eye and 19am Hg in the left. 
Slit-lamp examination showed early iris 
rubeosis in the left eyeOphthalmoscopy of 
the right eye showed enly a cupped optic 
disc. Ophthalmoscopy of the left fundus 
revealed an enlarged optic cup with a tuft 
of neovascular tissue arising from the 
center of the disc. Elsewhere in the retina 
there were scattered ectton-wool patches 
and microaneurysms. Ophthalmodyna- 
mometry was 160/39 gm on the right eye 
and 21/8 gm on the leit. The patient was 
diagnosed as having carotid or ophthalmic 
artery insufficiency om the left side with 
ischemic retinopathy and disc neovascular- 
ization. 

Rapid-sequence fluorescein angiography 
of the left eye showed early choroidal or 
posterior ciliary fillingwef the dise neovas- 
cularization (Fig 5, top) with subsequent 
intravitreal leakage of dye from the 
abnormal vessels (Fig 5, bottom). 


COMMENT 


Optic disc neovascalarization occurs 
in a variety of disezses.'* A common 
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Fig 2.—Case 2, right eye. Top left, Choroidal phase of 
rapid-sequence angiography shows filling of disc neovas- 
cularization from two vascular trunks, both of which derive 
blood from choroidal or posterior ciliary circulation. Retinal 
vessels show no perfusion. Top right, Very early retinal 
phase shows advanced perfusion of disc neovascular 
patches through two major vascular trunks. Bottom left, 
Diffuse intravitreal dye leakage from neovascular 
patches. 





Fig 3.—Case 3, left eye. Left, Very early arterial phase of fluorescein angiography shows complete filling of 
three neovascular patches that derive blood from a single vascular trunk that filled during choroidal phase of 
circulation. Right, Late venous phase shows intravitreal leakage from three neovascular patches. 
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denominater in these disorders may 
be localized er widespreed retinal 
ischemia. It is postulated that such 
ischemic (hyncxic) retina may elabo- 
rate a vaseformative substance that 
stimulates zbe growth of n2w vessels 
on the disc as well as on the retina.''” 
Under approsriate circumstances, ret- 
inal neovasculerization may originate 
from either tae retinal or uveal vessels 
(see below). Eowever, in most diseases 
with preretinel retinitis proliferans, 
new vessels originate only from the 
retina. We hev2 seen disc neovascular- 
ization arise “rom either the retinal or 
uveal circula ion. The cases described 
here indicat= that the uv2al origin 
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may be more common than has been 
anticipated. 

The optic nerve head has a dual 
blood supply from the retinal and 
uveal circulation. Some of the vessels 
to the optic nerve may be derived 
directly from posterior ciliary ar- 
teries, rather than through interme- 
diate branches of choroidal arteries,” 
but our angiographic technique does 
not allow us to distinguish between 
them. Hayreh,°* in his studies of the 
vascular supply of the optic nerve and 
optic nerve head, demonstrated that 
the lamina cribrosa and the prelam- 
inar and retrolaminar regions derive 
much of their blood supply from the 
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Fig 4.—Case 4, right eye. Top left, Choroidal phase of 
rapid-sequence angiography shows filling of neovascular 
frond from choroidal or posterior ciliary circulation. Top 
right, Early retinal arterial phase of angiography shows 
more filling of neovascular tissue. Bettom left, Profuse 
intravitreal dye leakage from neovascutar frond. 


uveal circulation, either through the 
posterior ciliary arteries, the circle of 
Zinn and Haller, or the peripapillary 
choroid, waile the surface nerve fiber 
layer is supplied mainly by normal 
branches of the retinal arterioles. 
However, even the nerve fiber layer of 
the disc may derive vessels of choroi- 
dal origir. In the presence of a 
presumptive ischemic process and a 
putative vascformative stimulus, ab- 
normal, newly formed blood vessels on 
the disc can theoretically obtain their 
vascular supply from a variety of 
uveal origins. 

It is usually impossible to determine 
by simple ophthalmeseopy the vascu- 
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lar origin of disc neovascularization. 
To determine the uveal vs retinal 
origin of disc neovascularization, early 
and rapid-sequence fluorescein an- 
giography must include the choroidal 
phase of the circulation. If angiog- 
raphy is limited to the early retinal 
arterial phase, it is impossible to sepa- 
rate the sources of the neovasculariza- 
tion. 

Although it has been occasionally 
noted that new vessel systems on the 
disc fill more rapidly than the normal 
retinal vessels,? and although others 
have previously suggested a choroidal 
origin of some disc neovascularization 
in diabetes, to our knowledge defi- 
nite documentation has not been 
previously presented. Our study, al- 
though limited, does show that the 
uveal (either choroidal or posterior 
ciliary) circulation can be the source of 
disce neovascularization in diabetes 
and in carotid hypotension. 

Uveal origin of some forms of 
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retinal and subretinal neovasculariza- 
tion has previously been established in 
a variety of disease entities?“ and is 
thus not unique to neovascularizations 
originating at the disc. For example, 
new vessels of choroidal origin have 
been observed growing under the 
retinal pigment epithelium in eyes 
that were apparently normal except 
for advanced age. Choroidal origin of 
new vessels has also been observed in 
such diseases as senile and presenile 
disciform macular degenerations, the 
presumed ocular histoplasmosis syn- 
drome, high myopia, angioid streaks, 
and traumatic rupture of the choroid. 
Preretinal new vessels have been 
observed near the ora serrata in Coats 
disease, where they arose from the 
choroid, passed through the thinned 
peripheral retina, and extended along 
the inner retinal surface. 
Neovascularization originating 
from the retina generally derives its 
blood supply from the retinal vascula- 


Fig 5.—Case 5, left eye. Top left, Choroidal phase of rapid- 
sequence angiography shows filling of disc neovasculari- 
zation from choroidal or posterior ciliary circulation. Top 
right, Early retinal phase of angiography reveals more 
filling of neovascular patches. Bottom left, Very early 
venous angiogram shows intravitreal leakage of dye from 
neovascular patches. 


ture itself and not from that of the 
uvea. A major difference between the 
disc and retinal locations of neovas- 
cular tissue may possibly be related to 
the presence of the Bruch membrane, 
which normally separates the choroi- 
dal and retinal vasculatures, but which 
is absent in the disc. Under normal 
conditions, the Bruch membrane 
appears to act as a barrier to certain 
forms of neovascular growth. How- 
ever, when the Bruch membrane is 
damaged (eg, by inflammation or 
trauma), adjacent blood vessels are 
sometimes able to grow through it. 
The normal absence of such a barrier 
at the optic disc may help account for 
the choroidal or posterior ciliary ori- 
gin of some disc neovascularization. 
Photocoagulation, used in the treat- 
ment of a variety of diseases with 
retinal neovascularization, can also 
damage the Bruch membrane and 
induce neovascularization from the 
choroidal circulation."***"7 Although 
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me of scr patients da sustain 
photocoagulation burns prior to ap- 
pearance cf cisc neovasetlarization, 
these were cated away from the dise, 
and the disc neovascularizations did 
not have aty connection: with the 
i agu stion scars. 
: _phetecoagulation techniques 
havë been applied to epipapillary 
a neovasculamimtion. One is cirect pho- 
: tocoagulatisr of the | neovascular 
fronds, especially their feeding ves- 
sels, and the other is panre-inal abla- 
tion (' ‘seattar treatment” or “pattern 
bombing ) Wany theories aave been 
plain how. the ablative 
reduce or eliminate disc 
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tion, as factors underlying the benefi- 
cial effects of ablation.'*** Our finding 
of appreciable uveal contributions to 
some cases of disc neovascularization 
may be important, because, if the 
above theory is correct, a moderate 
number of well-placed photocoagula- 
tion burns of proper intensity around 
the dise and in the adjacent posterior 
pole might reduce or eliminate the 
epipapillary neovascular frond (by 
reducing uveal perfusion) and render 
the extensive peripheral retinal photo- 
coagulation superfluous in some cases. 
Such a response has actually been 
achieved by some investigators“ in a 
small number of cases. In these cases 
it was not established if the dise neo- 
vascularization primarily originated 


from the retinal or from the uveal 


circulation. Apple et al'* showed histo- 
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pathologically that argon lider burns = 
of standard intersity can obliterate 
choroidal vessels. Zliv inating the sev- 
eral hundred. peripheral photocoagula-— 
tion burns that are applied in. a 
complete fundus abiation may be a 
desirable objective; as they - may 
induce peripheral fed- loss, serous 
detachments of tne retina and cho- 
roid, shallowing of the anterior cham- 
ber, and, in seme zases, angle closure 
glaucoma.” However the good re- 
sults obtained wizh the ablation tech: 
nique should not be jeopardized until 
an alternative tecanicue is shown: to. 
be einaly i or more eisctive. 
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Listeria monocytogenes Endophthalmitis 


Adolfo G. Bagnarello, MD; Allison J. Berlin, MD; Allan J. Weinstein, MD; Martin C, McHenry, MD; Patrick S. O'Connor, MD 


© Listeria monocytogenes and a sta- 
phylococcus organism caused a cata- 
strophic endophthalmitis in a- patient 
despite appropriate local and. systemic 
antimicrobial chemotherapy. Although L 
monocytogenes is widespread in nature 
and. has produced a variety of clinical 
- flinesses, it has only once previously been 
reported to cause endophthalmitis. If 
appropriate microbiologic techniques are 
not employed, the organism may go un- 
recognized as an ocular pathogen. 
(Arch Ophthalmol 95:1004-1005, 1977) 


| Blea. due to Listeria monocy- 
togenes have been described with 
increasing frequency in recent 
years.'* While Listeria infections in 
newborn children have long been 
recognized,‘ the organism has only 
rarely been appreciated to be a 
pathogen in adults in whom host 
defense mechanisms have not been 
altered, either by malignancy or 
immunosuppressive therapy. It is the 
purpose of the present report to 
describe a patient with apparently 
normal host defenses in whom L 
monocytogenes played an important 
role in the pathogenesis of endoph- 
thalmitis. To our knowledge, this is 
the second case in whieh L monocyto- 
genes has been responsible for en- 
dephthalmitis, either alone or in 
concert with other ocular pathogens. 
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REPORT OF A CASE 


A 6&-year-ald farmer developed redness, 
photophobia, and pain in the right eye 
during the last week of June 1975. Despite 
topical and systemic antimicrobial chemo- 
therapy and anti-inflammatory therapy, 
the patient’s symptoms progressed; on July 
22, 1975, he was referred to the Cleveland 
Clinic Hospital for further evaluation. 

The blcod pressure was 170/95 mm Hg, 
the pulse rate was 76 beats per minute, the 
respiratory rate was 12/min, and “the 
temperature was 36.5 C, orally. Findings 
from a complete physical examination 
were within normal limits except for the 
right eye. Visual acuity in the right eye 
was limited to light perception only, the 
conjunctiva was hyperemic, and there was 
marked chemosis. A large central epithelial 
abrasion of the cornea was associated with 
marked (4+) epithelial edema, central 
horizontal striae, and large keratie precip- 
itates on the posterior surface. The ante- 
rior chamber was almost completely 
occluded by a dense hypopyon. The iris was 
widely dilated, and details of the iris were 
visible only at the superior pole of the eye. 
The posterior segment was not visible.: The 
intraecular pressure in the right eye was 68 
mm. 

Results cf initial laboratory studies, 
including hemoglobin, leukocyte count, and 
tests of renal and hepatic function, were 
normal. Blood cultures were sterile, The 
blood glucose level was 288 mg/100 mi at 
two hours daring a standard glucose toler- 
ance test. 

Under aseptic technique, a paracentesis 
of the anterior chamber of the right eye 
was performed. Gram-stain of the turbid 
fluid demonstrated numerous polymorpho- 
nuclear leukocytes, Gram-positive bacilli, 
and Gram-positive eocei. Cultures of this 
fluid yielded L monocytogenes and Staphy- 
lococcus epidermidis. Identification of 
S epidermidis was performed according to 
routine bacteriologic criteria.’ Listeria 


monocytogenes was identified on the basis 
of the following observations: the orga- 
nism. was a pleomorphic Gram-positive 
bacillus that produced f-hemolysis on 
sheep blood agar. It was motile at 37 C and 
at room temperature, but not at 40 C. The 
catalase reaction was positive, while the 
oxidase reaction was negative. The orga- 
nism fermented glucose, maltose, treha- 
lose, and salicin, but failed to ferment 
sucrose, lactose, dulcitol, and mannitol: The 
minimal inhibitory concentration of ampi- 
cillin for this organism was less than 0.1 
pg/ml. 

-. The patient was treated with ampicillin, 
2 gm intravenously every 4 hours for 18 
days, methicillin, 2 mg intravenously every 
4 hours for 14 days, gentamicin, 100 mg 
intravenously every 8 hours for 5 days, and 
sub-Tenon’s methicillin, 100 mg daily for 7 
days. In addition, topical dexamethasone 
and atropine were administered. The 
patient was discharged from the hospital 
when there was apparent resolution of the 
hypopyon of the anterior chamber. How- 


ever, the visual acuity in the right eye was 


limited to light perception only. 

On discharge from the hospital, the 
patient was placed on a regimen of oral 
ampicillin and topical gentamicin. Eleven 
days later, thickening of the cornea, with 
2+ to 3+ corneal edema and bullae, was 
still present. Examination revealed an 
adherent fibrous mass in the inferior nasal 
sector, with prominent keratic precipitates 
on the endothelial surface. The patient was 
readmitted 18 days following discharge, At 
that time, a pigment band above the 
limbus, first. noted two weeks earlier, had 
become more strikingly delineated. The 
anterior chamber was shallower, with oblit- 
eration of the superior pole. Ultrasound 
examination revealed thickening of the 
choroid. 

Ten days following admission, the 
patient underwent removal of the cataract 
and the remaining fibrous material on the 
anterior surface of the iris. Two days later 
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microcysticzedema of the entire cornea and 
folds in Deszemet's membrane were noted. 
The anterier chamber was of good depth. 
The retina was normal. The visual acuity 
was 20/400 with a + 12.50 sphere. 
Postoperatively secondary glaucoma de- 
veloped tha! dtimately required eyclocyro- 


therapy for senzrol of the elevated intraoc- 


ular pressure. Vision graduélly deterio- 
vated. On Feb 13, 1976, more than seven 
months after the onset of illness, the 
intraocular osessure was 6 mm and the 
patient had ro pain in the eye. Vision in 
the right eye was limited to appreciation of 
hand motios only; there was. microcystie 
- corneal edersa, stromal neovaseularization, 
and the vitweous face was totally orga- 
nized. A 
COMMENT | 


Listeria monocytogenes is a pleo- 
-morphie Gram-positive bacillus that 
has produesd a wide variety of infec- 
_ tions in humans, including meningi- 


tis’ dermatitis,’ amnionitis,* subacute 


bacterial eadocarditis,° cholecystitis,* 
dacteremia*. habitual — abortion,” 
wound infesGon,u infectious mononu- 










= 2 Buehner LE, Schneierson SS: Clinical and 
Sgeets of Listeria monocytogenes 
Med 45:904-920, 1968. 
yerowitz RL, Meceiros AA, et 
immunosuppressed patients. Am 
ad Med 58:687-6.2 1975, 

4. Maguire CJ. Riley JH Jr: Infections due to 
Listeria. monocytogenes in infants:and children. 
Amd Med Set 421-428, 1967. 

5: Gavan TE- Bacteriology, in Feulkner WR, 
King JW (eds) Menual of Clinical Laboratory 
Frocedures, e0 2. Cleveland, Ohie, Chemical 
Rubber, 1970, po 249-311: > 

6.: Dedrick: JW: Listeria meningitis: A report 
of eight cases, Am F Med Sci 233:617-621, 1957. 

7. Owen CR, Mais A, Jackson FW, et al: A case 
“of primary cuteneous listeriosis. N Engl J Med 
<: 282:1026- 1028" 19D. : 

8. Medoff G, Meis A, Jackson J Wet al: Lister- 
~. losis’ in humans: An evaluation. J Infect Dis 
=: 1288:247-250, 197%. 

9. Hoeprich PD, Chernoff HM Subacute 
bacterial endocanilitis due to Listeria monocyto- 
genes. Am J Med” 9:488-494, 1955, 

10. Rappapor® F, Rabinovitz M, Teoff R, et al: 
Genital listerios#s.as.a eause of repéated abortion. 











Arch Ophthaime!—Vol 95, June 1977 





cleosis,* pericarditis, and brain ab- 
scess.™ Listeria infections of the eye 
usually occur in the form of conjunc- 
tivitis™ and congenital listeriosis with 
ocular involvement." Listeria endoph- 
thalmitis has been reported only once 
previously.” 

Most commonly, bacterial endoph- 
thalmitis is caused by Staph aureus, 
Staph epidermidis,’ Pseudomonas 
sp, and Proteus sp.** Less frequently, 
Serratia marcescens,” Escherichia 
coli,” Streptococcus pneumoniae,” 
Neisseria catarrhalis, and Clostrid- 
tum perfringens® are responsible. 

Although the majority of cases of 
bacterial endophthalmitis are related 
to surgical procedures or to local trau- 
ma,” endophthalmitis may be a 
manifestation of bacteremia emanat- 
ing from a distant focus of infec- 
tion.**** In our patient it would appear 
most likely that minor eye trauma was 
associated with the introduction of 
L monocytogenes, since this micro- 
organism is widely distributed in 
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nature and has Leen found in a large 
variety of mammals and fowl. 

A variety of antimicrobial agents 
have been successfully utilized in 
Listeria infections. These include am- 
Picillin, penicillin G, _tetracycline, 


chlorampkenicol, erythromycin, strep- = 
tomycin, anc the sulfonamides.: Ig 


has been demonstrated that there is 
synergistic killing of Listeria in vitro. 
when ampicillin s eombined with an 
aminoglycoside antibiotic such as gen- 
tamicin.* Since ntraocular penetra- 


tion of ampicillin is satisfactory at oe 
standard doses,” :t would appear to be ae 


the antibiotic of firs: choice for treat- 
ment of eadcphtkalmitis caused by L- 
monocytogenes, ase 

In conclusion, tkis case demon- 
strates that L mcnocytogenes may be 
an important ocular pathogen. Since 


the organism is se: widespread in: : 


nature, awareness of its ocular path- 
ogenicity may lead to diagnosis and 
appropriate therapy of additional 
cases in the future. 
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A Motion-Picture Analysis 


William H. Coles, MD 


@ Motion pictures of 15 patients with 
“essential blepharospasm were studied. 
Previously unrecognized signs indicated 
multiple cranial nerve involvement. These 
< signs include impersistence of gaze, lid 
retraction, tongue thrust, head tilts, head 
<- Jerks, vertical gaze spasms, and asymme- 
fry. The signs were also observed in a 
patient with bilateral blepharospasm who 
had a history of Bell's palsy suggesting 
facial nerve injury as a possible factor in 
blepharospasm. 

-The presence of these signs can be 
-explained by known neural pathways, but 
the site, or sites, of the lesion remains 
obscure. These signs may be important in 
assessing severity and in treatment evalu- 
ation. , 
(Arch Ophthalmol 95:1006-1009, 1977) 


Po blepharospasm is a se- 
vere bilateral disease that af- 
‘fects lid closure usually in later life. 
Bilateral uncontrolled orbicularis oculi 
contractions dominate the facial 
spasm, which often involves many 
muscles. Its progress can be relentless. 
After a while, affected individuals 
suffer not only cosmetic deformity 
but blindness from the persistence of 
eyelid closure. 

Motion pictures of 15 patients with 
essential blepharospasm were studied. 
Previously unrecognized signs indi- 
eated more than just seventh nerve 
involvement. The presence of these 
signs seems to reflect the severity of 
the condition and may have clinical 
importance in diagnosis and treat- 
: “ment of essential blepharospasm. 
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METHODS 


All patients were photographed in color 
at the rate of 24 frames per second for 5 to 
15 minutes at each sitting. In addition to 
routine viewing, films were studied in slow 
motion and, in certain segments, on a 
frame to frame analysis. Seven patients 
who had bilateral seventh nerve resections 
were rephoiographed and studied postop- 
eratively. In all but six of the 19 patients, 
repeated photographic analysis on differ- 
ent days was available to confirm observa- 
tions. 


Patients were diagnosed as having 


essential blepharospasm if they had bilat- 
eral orbicularis oculi spasm that had pro- 
gressed slowly and was relieved by sleep or 
relaxation ami if no previous history of 
nerve damage, such as Bell's palsy, could be 
determined. Fifteen patients fell into this 
category. 

Four patients with other lid closure 
abnormalizies were studied for compari- 
son: one 36-year-old woman with a previous 
facial nerve unilateral palsy; one 56-year- 
old patient with hemifacial spasm; two 
patients with psychic blepharospasm, one 
of whom, age 14, responded to psychiatric 
therapy; the other, age 54, had rapid 
closure of the lids without pretarsal or 
orbital orbicularis muscle involvement. 


RESULTS 


The Table presents data observed in 
15 patients. 
Symmetry 


Five o7 15 patients had spasms that 
were more severe on one side than the 
other. In none of these patients was 
there a history of facial paralysis, 
trauma, surgery, or vascular acci- 
dents. 


impersistence of Gaze 


Seven ef 15 patients showed inabili- 
ty to fixate on an object because of 
spasmodic, rapid movements of the 
eyes. No gaze paresis was present. 
The condition resembled most closely 
the impersistence of gaze described in 
hemiparesis.’ The movements went 
from the midline to either side 
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Signs of Essential Blepharospasm 


although there was a predominance to 
either left or right in most patients. 
The frequency was variable. At times 
there were repeated. fine conjugate 
movements lasting less than a second. 
More frequently they were isolated as 
single movements. When they oc- 
curred in repeated movements, they 
were oscillatory in nature but with no 
slow or fast component characteristic 
of jerk or true nystagmus, The move- 
ments varied in severity from time to 
time with no regular, observable 
pattern. In general, they were unre- 
lated to the onset of orbicularis spasm. 
They were aggravated when the 
patients were upset or nervous. They 
oceurred rapidly in 40 to 120 msec. 

The condition was obvious in only 
one patient. In others it required 
repeated observations, and in some 
patients, the sign was seen only after 
pilateral seventh nerve resection had 
been done. In four patients the sign 
could not be ruled out because of the 
severity of the orbicularis muscle 
spasm. 


Spasms of Vertical Gaze 


In three of 15 patients spasms of 
vertical gaze were observed. In one 
patient this was the dominant feature 
of her blepharospasm (Fig 1). In the 
other two patients, they were found 
only. after prolonged study. In ‘two 
patients the spasms were predomi- 
nantly to one side although spasms to 
both sides were observed. One pa- 
tients spasms were always to one 
side. In many patients the spasms 
were associated with, or followed 
directly by, an orbicularis muscle 
spasm. Two. patients with . vertical 
spasms showed impersistence of gaze 
as previously described, and the third 
patient had such severe orbicularis 
oculi spasm that impersistence of gaze 
could not be evaluated. All three 
patients had compensatory head 
tilts. 
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Signs in Patients With Essential Blepharospasm 








Vertical 
Head Impersistence Gaze Tongue Head 










11 62, M Yes Yes No Yes Yes 
12 74, F Yes No U ? No No No Ne No 
13 64, M No Yes Yes No Yes No No Yes No 
14 68, M Yes Yes ? ? 
15 63, F No* Yes No No 










*Patient notseen before facial nerve resection. 
a 7? indicates urable to determine. 





Fig 1.—Patiert (No. 10) with spasms of 
vertical gaze as dominant fecture of her 


blepharospasm. Numbers recresent mo- 
tion picture frame sequence. 





‘Tongue Thrust 


Eight of 15 patients showed a 
highly variate form of tongue thrust. 

_ in two patents the thrust could 
=œ extend more'tkan an inch beyond the 
lips (Fig 2). It was uncontrolled but 
also appearec, as many of tie aspects 

of blepharospasm, to be affected by 
the emotiona state of the patient. It 
was similar te tardive dyskinesia seen 

in patients receiving toxic doses of 
phenothiazines. It was not related to 
orbicularis spasm. In six pacients the 
tarust was ineenendent of tke blepha- 
rospasm. In two patients, however, 
the possibility cf the thrust helping to 


$ A E 
ae Fi 
break the orbĒ1 laris spasm (similar to ANE 


the frequently observed hand move-  ; Z $ m i x 


ments to massage the lids or brow) Fig 2.—Patient (No. 11) with prominent tongue thrust. The tarust had ne definite relation 
could not be rad out. to orbicularis spasm. 
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Liw 


Fig 3.—Patient (No. 7) with lid retraction. 
resection. 


Lid Retraction 


Five of 15 patients showed sporadic 
simultaneous retraction of both upper 
lids. The sign was first seen in a 
patient after facial nerve resection 
(Fig 3). It was subsequently discov- 
ered in four other patients, in two of 
whom it was visable preoperatively. 
The sign resembles Collier sign, 
which is seen with tumors of the 
rostral midbrain and posterior por- 
tions of the third ventricle, but unlike 
Collier’s sign, it was transient, lasting 
only one-half to one second. It 
occurred rarely, and detection re- 
quired observation of long segments 
of film. Although it is presumably 
masked by spasms, as demonstrated 
in patients who showed it only postop- 
eratively, it did not appear related to 
the onset or occurrence of the 
spasms. 


Head Jerks 
Of the 11 patients who had short, 
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Film taken after bilateral facial nerve 


quick spasmodic head jerks, four had 
impersistenee of gaze; in these pa- 
tients the head movements seemed to 
be a compensatory motion to assist in 
minimizing the effects of impersis- 
tence of gaze. (In two other patients 
who had head jerks, impersistence of 
gaze could not be determined because 
of severe spasms.) However, head 
jerks were also seen in five patients 
who were thought not to have gaze 
abnormalities. 

The character of these head jerks 
was quick and spasmodic, similar to 
the motions of patients with ocular 
motor apraxia. 


Head Tilts 


All patients with impersistence of 
gaze held their head turned to one side 
or the other. They voluntarily moved 
their head to any position, but when 
they returned to what was their 
relaxed, most favored position, it was 
with the head turned. This was inter- 


preted as a compensatory movement 
which improved fixation. 

The three patients with vertical 
spasm held their heads tilted back, 
and in twé patients this was a consis- 
tent and marked sign. This too was 
considered compensatory to decrease 
the severity of the upward vertical 
spasms. 


Hand Movements 


Two patients demonstrated tremors 
of the hands. The appearance was 
strikingly similar in both patients. 
The index finger was primarily 
involved and had a repetitive motion 
in opposition to the top of the thumb, 
more like a scratching movement. It 
was not like the pill-rolling tremor of 
parkinsonism, although it bore some 
resemblance in the fingers used and 
the rhythmic pattern. It did have the 
extrapyramidal characteristics of in- 
creasing with relaxation and disap- 
pearing with intentional motion. 


Other Lid Closure 
Abnormalities 


One 36-year-old woman with a 
history of Bell’s palsy had bilateral 
orbicularis spasms that were primari- 
ly limited to the pretarsal orbicularis. 
However, her initial Bell’s palsy was 
on the left. She showed definite 
impersistence of gaze, compensatory 
head jerks, a head turn, and tongue 
thrust. 

One 56-year-old patient with a 
hemifacial spasm had been observed 
for five years. She had had no previous 
history of disease of the facial nerve. 
She showed none of the signs seen in 
patients with essential blepharo- 
spasm. 

Two patients with psychic blepha- 
rospasm were also examined. One 
woman, age 55, had only rapid lid 
blinking without spasm of the pretar- 
sal or orbital orbicularis at rates of 60 
or more per second. A boy, aged 14, 
had developed spasms of the perior- 
bital orbicularis after his parents were 
divorced and he was left to live with 
relatives. He responded after a year to 
psychotherapy. Neither of these pa- 
tients, diagnosed as having psychic 
blepharospasm, showed any of the 
signs seen with essential blepharo- 
spasm. 


COMMENT 


The presence of these signs adds 
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more of these signs 
might indicate different causes for 
the comamn response to bilateral 
blepharospasm. The one patient with 
previous 3-IFs palsy who had bilateral 
blepharospasm suggests a possible 
relation 3etveen, at least in some 
_ eases, essencial blepharospasm and 
-facial nerve injury. Whether the 
asymmetry. found in a number of 
‘patients wih essential blepharospasm 
Supports Be existence of subclinical 
facial nerve injury and subsequent 
essential S2pharospasm 4s not clear. 
Hemifaciz]spasm after nerve trauma‘ 
as well as changes in the electron 
microscop © appearance oF the nerves 
in hemifaeicl spasm: -€ unknown 
-cuse als) ndirectly scpport this 
= possibility. Yet abnormal nerves re- 
Moved at the time of resection for 
essential Hlepharospasm have not 
been seen a our institute or reported 
in the lise-ature. This should not, 
however, «i-courage careful examina- 
tion of pe*heral nerves if necropsy 
material be -omes available. 
In spite this evidenes, it is more 
probable thet these signs de not repre- 
sent differat entities but variations 








à 





exist that could explain a 
_ disturbance ir one hemispaere. From 
either ce-ebral cortex, pathways 
course to ch interstitial nuclei, and 
‘from each mterstitial nueleus, there 
are connec:iars to all the motor nuclei 
of both sid= .* Such connections could 
explain - the bilateral “orbicularis 
spasms,theenplexocular movements, 
the tongue thrust, and the associated 
hand movemer ts in some pa-ients. 

The extrasyramidal characteristics 
of essentia alepharospasm have sug- 
gested a relcienship to parkinsonism, 
‘and these signs resemble the extrapy- 
tamidal sigrs seen in parkinsonism. 
The vertical zaze spasm is similar to 
the oeulogy-ie crisis described in 
parkinsonisn. Both tongae thrust 
movements: snd blepharospasm have 
also been Gescribed in patients with 
parkinsonis. Furthermore the hand 
tremor, alti agh it appeared distinc- 
tive in the two patients is whom it 
was observec, is reminiscent of the 
parkinsonian. tremor. Despite these 
similarities, f believe that the signs of 
essential bieakarospasm are distine- 
tive and that the two conditions, with 
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possible rare exceptions, should not be 
considered interrelated. 

Essential blepharospasm is fre- 
quently confused with a variety of 
conditions for a number of reasons. 
Multiple names exist for closely 
related conditions*’: essential blepha- 
rospasm, senile blepharospasm, in- 
tractable blepharospasm, psychic 
blepharospasm, spastic blepharo- 
spasm, facial tics, blepharospasm as- 
sociated with parkinsonism, posten- 
cephalitic blepharospasm, or familial 
reflex blepharospasm. The manage- 
ment of these patients is scattered 
through the fields of neurology, oph- 
thalmology, neurosurgery, otolaryn- 
gology, psychiatry, and plastic sur- 
gery, all of which tend to have 
different nomenclature, as well as 
different therapeutic approaches,” 
and the relief of blepharospasm has 
been attributed to psychotherapeutic 
means,’ drug therapy,’ and surgical 
therapy.** 

Further understanding of these 
signs may help in defining conditions 
that affect lid closure. Careful de- 
seription of all signs may assist in 
comparison of various patients as well 
as provide more meaningful interpre- 
tation of therapeutic results. It may 
be possible, for example, to predict 
that patients with the presence of 
certain signs will have a better chance 
of relief by surgery or other specific 
treatments. In the future, when 
considering lid closure abnormalities, 
three classes of blepharospasm might 
be differentiated: 

Cass 1.—In the group categorized 
as persistent blepharospasm asso- 
ciated with signs of central nervous 
system disorders or peripheral nerve 
disorders would be included blepharo- 
spasm associated with postencephalit- 
ic states, hemiplegia from various 
causes, and also peripheral nerve 
disease such as Bell’s palsy who had 
developed bilateral orbicularis spasm. 

Crass 2.—This group comprises pa- 
tients with progressive bilateral in- 
tractable spasms of the orbicularis 
eculi muscles that are relieved by 
sleep and relaxation. These patients 
have no previous history of central 
hervous system disease or peripheral 
nerve disease. 

Cass 3.—These patients have class 
2 signs and one or more of the complex 
movements of impersistence of gaze, 
abnormalities of ocular movements, 










“signs of eye widering, head tilt 


ments. a 

Certain types of lid closure abnor- 
malities should not4e considered with 
severe blepharospasm: transient ab: 
normalities of lid clasure that involve 
the orbicularis ccwÈ but have a defi: 3 
nite cause; premature infants and _ 
stroke victims who contract, onstimu- 
lation of the eyelids, symptomatic 
blepharospasm caused by corneal irri- 
tation, fereign bodias, or blepharitis; 
or simple lid clesurs without perioc 
ular or pretarsal -orbicularis ocali 
spasm. oe Tee 

In conclusion, essential blepharo- a 
spasm appears te be a complex. 
phenomeaon that ean vary widely _ 
from patient tc patient. The signs 
described seem to re ate to the severi 
ty of blepherospase and may prove 2 
helpful in evaluating patients, All 
patients with ld -elosure problems. — 
should be examined for (1) abnormal 
ocular movements, (2) detailed facial 
muscular movenezts, (3) tongue 
thrust, (4) head jerks (5) head tilts, (6) — 
lid retraction, and (7) hand moves. 
ments. Some of thes signs can only 
be appreciated with careful motion-- 
picture analysis. 

















Elizabeth Crosby, MD; Babelle Lockhardt, MD; » 
and Edward Hogan, XD, reviewed the films and 
assisted in preparing the teat. Aubrey Vance and 
Jo Anne Cox previded techmical assistance. 
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The Keeler 
0. R. Indirect Hanger 


UP, UP... 
and AWAY 


Out of the way, but easily within reach 
when you need it.. . that’s the ideal spot 
for your indirect ophthalmoscope in the 
O.R. And that’s where you keep it, on 
the Machemer O.R. Indirect Hanger from 
Keeler. 


Manufactured by Diversatronics Inc., the 
ceiling-mounted Machemer Hanger holds 
two indirects on a height-adjustable, tele- 
scoping center post (for operating use or 
O.R. storage). Position the unit at the 
head of the O.R. table to make your in- 
direct easily accessible. Lift the ophthal- 
moscope, and the electronic hanger auto- 
matically switches O.R. and surgical 
lighting off (after a delay to allow you to 
put on the instrument); replace the in- 
direct and the original lighting is restored. 
Rheostats are provided for adjustment of 
the light intensity of each ophthalmo- 
scope. Hanging from above, coiled cords 
remain tangle-free and out of your way. 


One more problem solved... by Keeler. 
Call or write for details. 


Also pictured: the new Machemer hy- 
draulic microsurgical operating stool. 
Easily adjustable, stable and comfortable 
... even during long-lasting operations. 


(Kee CI 


„with the future in sight 


456 Parkway, Lawrence Park Ind. Dist., 
Broomall, PA 19008 

Philadelphia * New York * Boston * Los Angeles * 
San Francisco * Houston * Atlanta * Cleveland 


Call toll free: 800-523-5620 
(in PA cal! 215-353-4350) 
All products serviced in Broomall, PA 
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brand of predrisolone acetate, U.S.P. 
and sodium su'facetamide, U.S.P. 
OPHTHALMIC OINTMENT-STERILE 
OPHTHALMIC SUSPENSION-STERILE 






for the eyes 


The Schering Family 
of Ophthalmic Products 


—selective roles for 
selective needs 





*due to susceptible pathogens 


tThis drug has beea evaluated as “possibly effective” for 
this indication. 


Copyright © 1976, Schering Corporation All rights reserved. 


Before prescribing any >roduct on this page, please see full product 
information, brief sammaries of which appear on following page. 
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‘Sodium SULAMYD® 


-brand of sulfacetamide sodium, U.S P. 
Ophthalmic Solution 30%, Solution 10%, Ointment 10%—Sterile 


ANDICATIONS Sodium SULAMYD is indicated for the treatment cf conjunc- 
tivitis, corneal ulcer, and other superficial ocular infections due to susceptible 
‘microorganisms, and as adjunctive treatment in systemic sulfonamide therapy 
of trachoma. 


CONTRAINDICATIONS Hypersensitivity to sulfonamide preparations con- 
traindicates the use of Sodium SULAMYD. 


=- PRECAUTIONS The solutions are incompatible with silver preparations. 
Ophthalmic ointments may retard corneal healing. Non-susceptible organisms, 
including fungi. may proliferate with the use of these preparations. Sulfon- 
amides are inactivated by the para-aminobenzoic acid present :n purulent 
- exudates. Sulfonamide sensitivity reactions may occur. June 1972 


METIMYD® 

“brand of prednisolone acetate, U.S.P., and sodium sulfacetamide. U.S.P 
Ophthalmic Suspension and Ointment—Sterile. Each ml. or Gm. contairs 5 mg. 
prednisolone acetate and 100 mg. sodium sulfacetamide. 





INDICATIONS—Suspension Based on a review of this drug by the 
National Academy of Sciences—National Research Council and ‘or other 
information, FDA has classified the indications as follows: 
Possibly” effective: for the treatment of the following inflammatory and 
allergic conditions affecting the eyelids and anterior segment of the eye. 
EYELIDS: allergic blepharitis, blepharitis associated with seborrheic 
dermatitis and other nonpurulent forms of conjunctivitis including those 
associated with hay fever, and conjunctivitis due to physical agents such 
as foreign bodies, chemicals (acids. alkalies) and other irritants. COR- 
NEA, SCLERA, IRIS, AND UVEA: interstitial. postoperative, anc scleros- 
ing keratitis, chemical and thermal burns of the cornea; corneal ulcer: 
. herpes zoster ophthalmicus; phiyctenular keratoconjunctivitis. ccrneal 
‘neovascularization:scleritis; episcleritis; acute. chronic, and fraumatic 
| iridocyclitis. 
Final classification of the less-than-effective indications requires further 
investigation. 


Ointment METIMYD is indicated in the following inflammatory and allergic 
« conditions affecting the eyelids and anterior segment of the eye: 

Eyelids: allergic blepharitis; blepharitis associated with seborrheic dermatitis: 
other nonpurulent types of blepharitis. 

Conjunctiva: allergic conjunctivitis, ie, vernal, phylcterular, and other non- 
purulent forms of conjunctivitis including those associated with hay fever: 
conjunctivitis due to physical agents such as foreign bodies, chemicals (acids, 
alkalies) and other irritants. 

Cornea, Sclera, iris, Uvea: interstitial, postoperative. and sclerosing keratitis: 
chemical and thermal burns of the cornea: corneal ulcer; herpes zoster 
ophthaimicus; phlyctenular keratoconjunctivitis; corneal neovascularization; 
scleritis; episcieritis; acute, chronic, and traumatic iridocyclitis 

In deep-seated infections, such as endophthalmitis, panophthaimitis, and 
orbital cellulitis, or when systemic infection threatens, specific oral (antibiotic. 
sulfonamide) therapy should be employed. Local treatment may be used as 
adjunctive therapy. 


= CONTRAINDICATIONS The contraindications for METIMYD are the same as 

those for other corticosteroid-sultonamide preparations. Topical ophthalmic 
corticosteroid preparations and combinations are contraindicated in: early 
acute herpes simplex and the early acute stages of most other viral diseases of 
the cornea and conjunctiva: active tuberculosis of the anterior segment of the 
eye; fungal disease of the cornea. conjunctiva and lids; acute purulent 
=. untreated infections of the eye which, like other diseases caused by microor- 
» ganisms, may be masked or enhanced by the presence of the steroid: 
individuals with known sensitivity to any of the ingredients. 


PRECAUTIONS Extended use of topical steroid therapy may cause increased 
intraocular pressure in certain ind-viduals. In prolonged therapy, i? is advisable 
that intraocular pressure be checked frequently. In those diseases causing 
thinning of the cornea, perforation has been known to have occurred with the 
use of topical steroids. As with any antibacterial preparation, prolonged use 
“May. result in overgrowth of non-susceptible organisms. including fungi Ħ 
superinfection occurs, appropriate measures shouid be instituted. Sensitivity 
reactions may occur in certain individuals. If signs of sensitivity develop, 
‘discontinue use. 
The protracted use of topical corticosteroids in the eye reportedly has been 
rarely associated with the development of posterior subcapsular cataracts. 
January 1973, July 1973 


OPTIMYD™ 
ae of prednisolone sodium phosphate, U.S.P. and sodium sulfacetamide, 
USP. 
+ (0.5% Prednisoione Phosphate Equivalent and 10% Sodium Sulfacetamide) 
Ophthaimic Solution—Sterile 


“INDICATIONS OPTIMYD is indicated in the following inflammatory and 
‘allergic conditions affecting the eyelids and anterior segment of the eye. 
EYELIDS: allergic blepharitis, blepharitis associated with seborrheic dermatitis, 
and other nonpurulent types of biepharitis, as well as spastic entrop:on due to 
local irritation, CONJUNCTIVA: allergic conjunctivitis ie, vernal phiyctenular 
and other nonpurulent forms of conjunctivitis including that associated with hay 








fever and conjunctivitis due to physical agents such as foreign bodies, 
chemicais (acids, alkalies) and other irritants. 


NOTE: For topical. antibacterial therapy of acute purulent infections of the 
eyelids and conjunctiva caused by pathogens sensitive to sodium sulface- 
tamide an ointment and solutions of sodium sulfacetamide (Sodium Sulamyd*) 
are available. CORNEA; SCLERA., IRIS: interstitial keratitis and other kerati- 
tides; corneal ulcer: herpes zoster ophthalmicus, phiyctenular keratoconjunc- 
tivitis; corneal neovascularization; scleritis; episcieritis; acute, chronic and 
traumatic iritis; iridocyclitis. 


CONTRAINDICATIONS Like other topical ophthaimic preparations contain- 
ing corticosteroids, OPTIMYD shouid_not be used in acute herpes simplex or in 
the acute stages of other viral infections of the cornea and conjunctiva. 
OPTIMYD is also contraindicated in the presence of active tuberculosis of the 
anterior segment of the eye, in fungal infections, and in untreated acute 
purulent infections of the cornea, lids and conjunctiva. Whenever if is suspect- 
ed that the infection is caused by organisms non-sensitive to sulfonamides, 
supplemental therapy with appropriate antibiotic agents should be included. If 
the infection fails to respond promptly, the mecication should be discontinued 
and other indicated measures started. 


PRECAUTIONS Prolonged use of topical steroid therapy may cause in- 
creased intraocular pressure in certain individuals, and hence, it is advisable 
that intraocular pressure be checked at regular intervals. 

In those diseases causing thinning of the.cornea, perforation has been known 
to have occurred with the use of topical steroids. 

The protracted use of topical corticosteroids in the eye reportedly has been 
rarely associated with the development of posterior subcapsular cataracts. 
OPTIMYD should not be used in patients with known or suspected sensitivity to 
sulfonamides. If sensitivity or other untoward reactions occur, discontinue use 
of the preparation. July 1973 


METRETON® 

brand of prednisolone sodium phosphate 
{0.5% prednisolone phosphate equivalent) 
Ophthalmic Solution—Sterile 


INDICATIONS METRETON Ophthalmic Solution is indicated for the treat- 
ment of the following conditions. Ophthalmic: steroid-responsive inflammatory 
conditions of the palpebral and bulbar conjunctiva, cornea and anterior 
segment of the globe, such as allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, cyclitis. selected infective 
conjunctivitis when the inherent hazard of steroid use is accepted to obtain an 
advisable diminution in edema and inflammation; corneal injury from chemical 
or thermal burns or penetration of foreign bodies. 

Otic: steroid-responsive inflammatory conditions of the external auditory 
meatus, such as allergic otitis externa, selected purulent and nonpurulent 
infective otitis externa when the hazard of steroid use is accepted to obtain an 
advisable diminution in edema and inflammation. 


CONTRAINDICATIONS METRETON Ophthalmic Solution should not be used 
in acute superficial herpes simplex keratitis or in other viral infections of the 
cornea and conjunctiva. such as vaccinia anc varicella. 

This drug is contraindicated in patients with perforation of a drum membrane. 
METRETON Ophthalmic Solution is contraindicated in patients with tuberculo- 
sis of the eye and in those with fungal diseases of ocular or auricular structures. 
Hypersensitivity to a component of this medication contraindicates its use. 


WARNINGS METRETON Ophthalmic Solution is not effective in mustard gas 
keratitis and in Sjogren's keratoconjunctivitis. 

Steroids should be used with great caution in the treatment of stromal herpes 
simplex; frequent slit-lamp microscopy is mandatory. 

Prolonged use of this medication may result in glaucoma, damage to the optic 
nerve, defects. in visual acuity and fields of vision. posterior subcapsular 
cataract formation, or may aid in the establishment of secondary ocular 
infections from pathogens liberated from ocular tissues. 

in those diseases causing thinning of the cornea or sclera, perforation has been 
known to occur with the use of topical steroids. 

Acute. purulent- untreated infection of the eye or ear may be masked or activity 
enhanced by the presence of steroid medication 

Usage in Pregnancy The safety of intensive or protracted use of topical steroids 
during pregnancy has not been substantiated. 


PRECAUTIONS Since fungai infections of the cornea are particularly prone to 
develop coincidentaily with long-term local steroid applications, fungus 
invasion must be considered in any persistent corneal ulceration where a 
steroid is in use or has been used. 

Intraocular pressure should be checked frequently. 


ADVERSE REACTIONS Glaucoma with optic nerve damage, visual acuity and 
field defects, posterior subcapsular cataract formation. secondary ocular 
infections from pathogens. including herpes simplex liberated from ocular 
tissues, perforation of the globe. 

Viral and fungal infections of the cornea may be exacerbated by the application 
of steroids. 


Rarely, stinging or burning may occur. June 1974 
. Schering Corporation 
Ma Kenilworth, New Jersey 07033 SWW-7050R1 





< Time-saving new convenience for 
y vitreous and retinal surgery ... 
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CHARLES* IRRIGATIN 


FUNDUS CONTACT 


LENS permits unobstructed 
bimanual approach. 


k“ This new design features a lens smaller than former devices: has 
no flanges or brackets or irrigation attachment to impede instruments. 


Irrigating solution flows through the cannulated handle prcviding a 
meniscus of fluid for optical continuity between the contact lens and 
the cornea, with the additional advantage of washing away debris. 


The knurled handle is at a 45° angle to avoid obstructing vision, and 
provides excellent support of the contact lens. The hard optics results 
in a clearer view, is scratch resistant, easy to sterilize, and is replace- 
able. Instrument has a dull finish to reduce glare. 


*Steve Charles, M.D., Memphis, Tennessee 
Patent Pending 
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Measurement of erythema in human eyes 






naphazoline 0.05% 
antazoline 0.5% 






tetrarydrozoline 0.1% 


Albalon > 


moderate erythema 
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phenylephrine HCI 0.2% 


Albalon ® 


Erythema Draize Scale 0 = no erythema: 3 
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A instillation of ocular irritant 
w instillation of medication 


190 MINUTES GF THE MOST POTENT 
OCULAR DECGNGESTANT YOU CAN PAESCHIBE 


This graph is a compilation of data taken from a aqueous-based decongestants tend to wash out 

double-blind study comparing Albalon® (napha- (sometimes even inducing iatrogenic dry eye), 

zoline HCI) with four similar products." It illustrates Albalon keeps on working. 

the superior vascconstricting effect of Albalon Up to 190 eye-whitening minutes, in fact. 

on induced conjunctival irritation, even in the And with Albalon’s “Rx only” status, you control 

face of repeated insult. your patient's Allbalon while it controls red, itchy, 
Why the Albalon superiority? It's in the irritated eyes. 

formulation. So prescribe Albalon with Liquifilm when next 
Naphazoline HC! 0.1% is a potent, effective you need a long-acting potent ocular 

decongestant and Liquifilm® (polyvinyl alcohol! decongestant. 

4.4%) prolongs drug contact time. So while REFERENCE: ‘Allergan Report Series No. 55. 


ALBALGIN 


(naphazoline HCI 0.1%) 


AJIERGAN. Irvine, Califomia/Pointe Claire, PQ., Canada 





: atholo jic Case Report 


-Edited by Wakam H, Spencer, MD 
Pacifie Medical Center, San Francisco 94115 
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; ttained by trephination from 
both eyes aa 44-year-old myopic man 
with pigmemacy glaucoma were studied 
by light and electron microscopy. Al- 

“though ‘clirecally both eyes exhibited 
heavy pigvertation of the | trabecular 

meshwork [a the whole circumference, 

: microscopically the trabecular meshwork 

fe contained more pigment 
that of the right eye, which 

tvely acellular with collapse 

alar sheets. In both eyes 
lia ee Is covering | the trabecular 

= sheets were filled with pigment and 
-showed vaæri»us stages of degeneration. 

The intertrabec ular spaces contained free 
pigment grasules as weli as cell debris. 

‘These obser aons suggest that plugging 

_of the trabecular spaces by pigment and 

cell debris sogether with ragmentation 
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in gmentary Glaucoma 


and Electron Microscopic Study 


ichardson, MB; B. Thomas Hutchinson, MD; W. Morton Grant, MD 


Piemavy glaucoma, usually de- 
< scribed as a bilateral disorder 
predominantly affecting young myo- 


- pie-men, is associated with midperiph- 


eral depigmentation of the iris, which 


_ gives rise to a positive iris transillumi- 


nation, pigment dispersion in the 
anterior segment, and elevated in- 
traocular pressure. The pathogen- 
esis of pigmentary glaucoma is un- 
clear and the relationship between the 
pigment granules in the anterior 
segment and the development of glau- 
coma remains to be determined. Vari- 
ous hypotheses have been suggested 
ineluding the following: (1) glaucoma 
is caused by a deposition of melanin 
pigment in the angle, the main source 
of which is the pigment epithelium of 


the iris and perhaps ciliary body’; or 


(2) glaucoma is caused by some devel- 
opmental defect in the angie.** Re- 
cent testing of responses to certicoste- 
roids indicates that pigmentary glau- 
coma is not simply a variant of 
primary open angle glaucoma.’ There 
is agreement that clinically, apart 
from pressure elevation, the main 
hallmark of this disease is the 
pigment dispersion syndrome,’ which 
consists of atrophy of the pigment 
epithelium of the iris and ciliary body, 
Krukenberg’s spindle, a dense pig- 
ment ring in the trabecular mesh- 
work, and deposits of pigment-on the 


Pigmentary Glaucoma—Rcherds: s 





iris and the lens capsular surfaces: < 

There have beer few histopatho- 
logic studies of eyes with the charac- 
teristic featares of pigmentary glau-. 
coma and only five studies have been. 
made with the electron microscope.” 
The maia findings in these. studies’ 
have reflected pathelogic changes ‘in 
the iris, trabecalar meshwork, and 


posterior surface of the cornea. None 


of the ultrastruc:ural studies thus far 
reported represent:a detailed exami- 
nation of the outflew apparatus of a 
classic case of pigmentary glaucoma. 

This stuéy coneentrates on the 
histopathologic 2xamination of. the 
trabecular meshwork and Schlemm’s 
canal of a young myopic man with 
pigment dispersion syndrome who 
developeé severe glaucoma that re- 
quired surgery in both eyes. It is 
hoped that a careful description of the 
histopathology cf these. tissues will 
demonstrate the relationship between 
the pigment granuies and the struc- 
tures in the filteztion meshwork. 
Furthermore, chenges observed in the 
meshwork structures may suggest 
reasons fer an incrégsed resistance to 
aqueous flow. 


REPORT OF A CASE 


A 46-year-cld male professor : initially. 
had a history of blurring of vision and pain 
over the left eye in March rage At tha 












time he had 20/20 vision in both eyes, clear 
corneas with Krukenberg spindles, deep 
and clear anterior chambers, and atrophy 
of the posterior pigment layer of the iris, 
also in both eyes. The intraocular pressures 
initially were 40 mm Hg in the right eye 
and 50 mm Hg in the left by applanation 
tonometry. Ophthalmoscopy showed the 
optic disk in the right eye to have a thin 
rim of nerve tissue, but it was saucerized 
temporally and was consistent with his full 
field. The left eye had glaucomatous 
cupping and atrophy nasally as well as 
superotemporally and was saucerized in- 
ferotemporally. This left disk was similarly 
consistent with the inferior field defect 
plotted in the left eye. Gonioscopy found 
the iris plane to be flat, and the pupil was 
without dandruff or synechia. The filtra- 
tion angle was open throughout the circum- 
ference in both eyes with a moderate 
amount of uveal processes and 3++ 
pigment in the trabecular meshwork. 
Tonography, as calculated from reliable 
curves, found the outflow facilities to be 
within the glaucoma range in both eyes 
while the patient received pilocarpine 
hydrochloride, epinephry] borate (Epinal), 
and acetazolamide. (The outflow facilities 


were 0.09 in the right eye and 0.06 in the 
left. His vision was blurred to approxi- Fig 1.—Light micrograph of outflow tract, left eye. Pigment granules both free and within 
mately 20/60 by the medications. His cells are distributed from uveal meshwork (U) to Schlemm’s canal (S). General 

a arrangement of trabecular sheets is relatively well maintained. Small portion of 





moderate. te porrecta in both eyes Schlemm’s canal here appears normal and devoid of pigment (original magnification 
resulted in normal vision only when not x 700) 


receiving miotics. 

The patient was managed medically over Fig 2.Electron micrograph of two endothelial cells that line trabecular sheets and 
the next 4% months but with poor control contain neuroepithelial pigment granules. Some granules are less dense, fragmented, 
of intraocular pressure, especially in the and may be undergoing lysis (arrow). Small cytoplasmic projections (P) extend into 
left eye. On Aug 30, 1974, his intraocular underlying trabecular sheets (original magnification x 20,500). 
pressures were 23 mm Hg in the right eye : y ; ee 
and 33 mm Hg in the left while taking 
echothiophate iodide, epinephryl, and acet- 
azolamide in maximal dosages. He had an 
uneventful trephination in the left eye on 
Sept 11, 1974. His postoperative course was 
similarly benign with the anterior chamber 
being maintained and a good filtering bleb 
persisting. 

After that, the intraocular pressure in 
the left eye was maintained in the low 
teens but the right eye continued to run 
pressures in the low 30s while the patient 
received the same medications. In late 1975 
the optic disk in the right eye was noted to 
have an enlarging central cup, and the 
patient was having intermittent blurring 
of vision in that eye. A trephation was 
performed in the right eye on Nov 15, 1975. 
The eye showed moderate postoperative 
inflammation with a large choroidal 
detachment producing a flat anterior 
chamber. A choroidal tap and reformation 
of the anterior chamber was performed 
five days following the initial surgery in 
the right eye. 
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The vision several months later was 
20/20— in the right and 20/25— in the left 
eye, and the intraocular pressures were 13 
mm Hg in the right and 15 mm Hg in the 
left eye by applanation tonometry. 


METHODS 


The buttons obtained by trephination 
from both surgical procedures were fixed 
for 24 hours in a solution of 3.5% glutaral- 
dehyde buffered to pH 74 with 0.1M 
sodium cacodylate, and containing 0.025% 
ealcium chloride. After rinsing in buffer, 
the tissues were postfixed for two hours at 
4C in 1% osmium tetroxide, deaydrated in 
ethanol, and embedded in epoxy resin. 
Sections l- thick were steined in a 
mixture of azure II and methylene blue for 
light microseopy. Thin sections for electron 
microscopy were stained with uranyl 
acetate followed by lead citrate and exam- 
ined at 80 kV in a microscope. 


RESULTS 


The button from the left eye was 
sectioned obliquely through the filtra- 
tion meshwork and Schlemm’s canal. 
The button from the righ= eye was 
sectioned meridionally through the 
meshwork and included a trifurcation 
of Schlemm’s canal. Severel findings 
in both eyes were similar; however, 
the distribution of pigmen= granules 
and the degree of damage to the 
trabecular meshwork differ2d so that 
the morphology of the two eyes will be 
described separately. In general, the 
right eye, which underwert surgery 
one year after the left, exhibited 
histopathologic changes that appeared 
to'be more severe. 


Left Eye: 
‘Light Microscopy 


The trabecular meshwork of the left 
eye contained a heavy distribution of 
pigment granules from the level of the 
uveal meshwork to Schlemm’s canal 
(Fig 1). Otherwise, the general archi- 
tecture of the trabecular meshwork 
was well maintained. The aqueous 
veins and Schlemm’s canal were open 
and devoid of pigment. The sclera 
appeared normal and contzined only 
an occasional pigment grarule exter- 
nal to Schiemm’s canal. Within the 
trabecular meshwork, the pigment 
granules were located either in the 
spaces or within the endotFelial cells, 
which covered the trabecular sheets. 
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Fig 3.—Electron micrograph of uveal meshwork, left eye, demonstrating endothelial cells 


in various stages of disintegration. Trabecular spaces (S) are wide anc cords (C) appear 
normal except for areas denuded of endothelial cells (arrow) (rig nal magnification 


x 8,000). 


The connective tissue of the trabec- 
ulae was free of pigment granules. 
Occasional erythrocytes were located 
in the trabecular spaces and near 
Schlemm’s canal. In the uveal mesh- 
work, pigment-containing endothelial 
cells appeared damaged, exhibiting 
swollen nuclei and fragmenting cyto- 
plasm. In the corneoscleral meshwork 
only an occasional intertrabecular 
space could be identified. 


Left Eye: 
Ultrastructural Findings 


Most pigment granules in the tra- 
becular meshwork were neuroepithe- 
lial in origin, typical of those found in 
the epithelium of the iris. They had a 
rounded profile and measured approx- 
imately 0.5 um in diameter (Fig 2). 
Intracellular pigment frequently ap- 
peared broken down into aggregates 
of irregular, less dense particles. Occa- 
sionally, cells of the trabecular mesh- 
work contained a second kind of 
pigment that consisted of patches of 
smaller ovoid granules. 

The endothelial cells of the uveal 
meshwork contained pigment gran- 


ules and were im various stages of 
disintegration. A few cells appeared 
normal, with firely granular cyto- 
plasm, while others exhibited areas of 
cytolysis (Fig 8). Cells that had 
engorged pigment were frequently 
swollen ard disp.ayed rarefied cyto- 
plasm and disrupted plasma mem- 
branes (Fiz 3). Many endothelial cells 
were completely disrupted and only 
cell debris and pigment granules 
remained ‘Fig 4). Oceasionally, disin- 
tegrating pigment-aden endothelial 
cells were separated “rom the trabec- 
ular sheets by a normal-appearing cell 
process containing little or no pig- 
ment. Although the uveal spaces 
contained many free pigment gran- 
ules and endothelial eell debris, these 
spaces were not completely occluded. 
The uvea. trabecular sheets were 
frequently denuded of endothelial 
cells and the connective tissue compo- 
nents appzared normal (Fig 3). 
Endothelial cel& af the corneoscle- 
ral meshwork were less damaged than 
those of the uveal me=hwork, but most 
contained pigmert granules (Fig 5). 
In additien, these cells contained 
many glycogen particles, pinocytotic 
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endothelial cells. Spaces are occupied by free pigment granules, cell debris, and 
isolated nucleus (N) (original magnification x 9,500). 


vesicles, and small cytoplasmic projec- 
tions extending into the trabecular 
sheets (Fig 2). The trabecular sheets 
were regularly arranged and usually 
covered by endothelial cells. The 
spaces were narrow (Fig 5) and some 
were obliterated by pigment granules 
and cell debris, while others were 
unobstructed. 

The juxtacanalicular meshwork was 
an irregularly organized loose connec- 
tive tissue consisting of fine fibers, 
patches of granular material, and 
large irregular pigment-containing 
cells and cell processes (Fig 6). In 
addition, these cells contained dense 
patches of glycogen particles, small 
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mitochondria, and prominent rough 
endoplasmic reticulum. No extracel- 
lular pigment granules were observed 
in this region. 

Schlemm’s canal appeared normal 
(Fig 6). It was lined by a continuous 
layer of flattened endothelial cells, 
which contained glycogen particles, 
pinocytotie vesicles, and small vac- 
uoles but no pigment granules. Al- 
though no giant vacuoles were pres- 
ent, cytoplasmic projections extended 
from the endothelial cells into the 
connective tissue adjacent to both the 
inner anc outer canal walls. Irregular 
cell processes aiso projected into the 
canal lumen. 


Right Eye: 
Light Microscopy 

The trabecular meshwork of the 
right eye (Fig 7) contained less 
pigment than did the left. Pigment 
granules were concentrated in the 
endothelial cells and trabecular spaces 
of the uveal meshwork. The corneo- 
scleral meshwork was collapsed and 
free of pigment. However, pigment- 
laden cells were present near 
Schlemm’s canal, especially in the 
juxtacanalicular meshwork. In com- 
parison with the left eye, there were 
fewer endothelial cells throughout the 
meshwork and the deep corneoscleral 
tissue appeared almost acellular. The 
trabeculae in this region appeared to 
fuse and spaces were difficult to iden- 
tify. - 


Right Eye: 
Ultrastructural Findings 

All endothelial cells in the uveal 
meshwork contained pigment gran- 
ules and most appeared severely 
damaged (Fig 8). The uveal spaces 
contained large amounts of pigment 
and cell debris. The uveal trabecular 
sheets, which normally contain colla- 
gen fibers (64 nm periodicity) sur- 
rounded by patches of wide-spacing 
collagen (100 nm periodicity), tropo- 
collagen, and ground substance (Fig 
9), had lost their endothelial cell 
covering and were fragmented and 
disorganized (Fig 8 and 9). Collagen 
fibers were less densely packed than 
normal and less long-spacing collagen 
could be identified. Patches of ground 
substance and fibers were located in 
the uveal spaces. 

Very little pigment was located in 


‘the corneoscleral meshwork. Most en- 


dothelial cells appeared damaged or 
completely disrupted, leaving only 
membrane fragments between the 
trabecular sheets. Trabecular spaces 
were collapsed and in many regions 
the trabecular sheets appeared to fuse 
into a disorganized mass of connective 
tissue fibers and ground substance 
(Fig 10). 

The juxtacanalicular meshwork con- 
sisted of many cells and cell processes 
embedded in a loose connective tissue 
(Fig 11). Some cells contained pig- 
ment granules but others contained 
little or none. Scattered among the 
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Fig 5.—Com-=oscleral meshwork of left eye demonstrating regularly arranged trabecular sheets coveree by endothelial cells, some 
cf which cortain pigment. Most spaces are narrowed but an occasional opening can be identified (short arrow) One cell also 
contains sm-llar ovoid type of pigment (long arrow), unlike neuroepithelial variety (original magnification x &, 500). 


Fig 3—Juxtacanalicular meshwork and Schlemm's canal, left eye. Juxtacanalicular tissue cortains large digment- 
conan ng cells and cell processes surrounded by loosely organized connective tissue. Note prominent glycogen 
deposits in pigmented cells (arrow). Schlemm’s canal is lined by pigment-free endothelium and its lumen contains 
erymeyte (R) and several cell processes (P) (original magnification x 7,000). 
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Fig 7.—Light micrograph of outflow tract, right eye. Pigment granules are mostly limited to uveal (U) and juxtacanalicular 
5 meshwork. Corneoscleral meshwork is collapsed and appears acellular. Pigment granules are sometimes so closely 
apposed to Schlemm’s canal (S) that it is difficult to determine whether or not they are contained within canal endothelium 
(arrow). Note congested capillary (C) and stream of extravasated erythrocytes leading to Schlemm’s canal (original 


magnification x 800). 


—Electron micrograph of uveal meshwork, right eye. Intracellular and extracellular pigment granules 
ion x 5,500). 
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E: Fig 8. 
‘ and cell debris are interspersed among fragmented uveal c 
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Fig &—Electron micrograph of uveal meshwork demonstratin 

components. Dense patches of finely granular material 
sheets (original magnification x 14,000). 


collagen, regular (R) (64 nm periodicity) a 


g denudation and fragmentation of comnective tissue 
(perhaps tropocoliagen) (arrow) are commonly found in cords and 
Inset, High magnification of trabecular sheets demonstrating two types of 
nd long-spacing (L) (100 nm periodicity) (original magnificaticn x 37,000). 


Fig *0.—Corneoscleral meshwork, right eye, demonstrat ng collapse and fusion of trabecular sheets: leading to 
obliteration of usual filtration pathway. Few pigment granules, cell debris, and occasional normal-appearing cells (C) are 
scattered throughout. Note erythrocyte (E) trapped between two trabecular sheets (original magnificatien x 5,000). 
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` tion x 8,500). 


Fig 12.—Juxtacanalicular region, right eye, demonstrating loose 
connective tissue containing numerous filaments and patches of 
granular material (arrow). Endothelium is joined by tight junc- 
tions (J) (original magnification x 30,000). 


collagen fibers and bundles of long- 
spacing collagen of the connective 
tissue were cell debris, occasional 
pigment granules, and a few erythro- 
cytes. In addition, the inner and outer 
walls of Schlemm’s canal contained 
conspicuous patches of fine filamen- 
tous material (Fig 12). 

As in the left eye, Schlemm’s canal 
appeared normal (Fig 11). Its lumen 
was approximately 10 um in diameter 
and contained no erythrocytes or 
pigment granules. The cells of the 
endothelial lining were joined by tight 
junctions (Fig 12) and displayed many 
luminal and abluminal projections 
along both the inner and outer canal 
walls (Fig 11 and 12). Although pino- 
cytotic vesicles were a prominent 
feature of the endothelial cells, no 
giant vacuoles were apparent. These 
cells also contained filaments, rough 
endoplasmic reticulum, and Golgi sac- 
cules, but were conspicuously free of 
pigment granules. The filamentous 
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Fig 11.-Schlemm’s canal (S) and juxtacanalicular tissue, right 
eye. Pigment-containing cells and numerous cell processes are 
embedded in matrix of loose connective tissue. Schlemm’s canal 
and its endothelial lining are free of pigment (original magnifica- 
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and granular material of the juxta- 
canalicular region was sometimes dis- 
posed linearly along the abluminal 
surface of the endothelium, but did 
not form a true basement membrane 
(Fig 12). Pigment-containing trabec- 
ular cells were sometimes closely 
apposed to the endothelium lining 
Schlemm’s canal so that in light micro- 
scopic sections Schlemm’s endothe- 
lium appeared to contain pigment 
granules. However, electron micros- 
copy always disclosed a thin layer of 
endothelium separating these cells 
from the canal lumen (Fig 13). Simi- 
larly, extravasated erythrocytes were 
always separated from the lumen by 
attenuated endothelial cells (Fig 14). 


COMMENT 


The distribution of pigment and cell 
debris in the spaces of the trabecular 
meshwork, together with degenera- 
tion of trabecular sheets, could ac- 
count for the decrease in the facility 
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of outflow observed in this patient 
with pigmentary glaucoma. Although 
both the uveal and corneoscleral 
tissues exhibited degenerative 
changes, only those present in the 
deep corneoscleral meshwork ap- 
peared severe enough to obstruct the 
flow of aqueous from the anterior 
chamber. The right eye exhibited 
breakdown and destruction of the 
trabecular sheets. The meshwork of 
the left eye, on the other hand, was so 
densely packed with melanin granules 
that this, presumably, would likewise 
interfere with the flow of aqueous 
humor through the meshwork tissues. 
Perfusion studies of enucleated hu- 
man eyes suggest that the corneoscle- 
ral and juxtacanalicular meshwork are 
responsible for the major part of the 
outflow resistance." The juxtacan- 
alicular tissue in both eyes of this 
patient showed no severe abnormali- 
ties that could account for the 
increased resistance. 
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Fig ©. nner wall of Schlemm’s canal, demonstrating close Proximity of pigment-laden cells to endothelium. Thin 
layro" endothelial cells (arrow) separates pigmented cell from lumen of Schlemm’s canal. L. 


obulated cell process (P) 
is peed in canal lumen (original magnification x 16,000). 


Fig -4—Stream of extravasated erythrocytes from nearby capillary, one of which deforms endothelial lining of 
Schlemm’s canal. However, endothelium, although attenuated, remains intact (arrow) (criginal magnification 


x §,809). 
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Giant. vacuoles are normally present 
in the endothelial cells of the inner 
wall of Schlemm’s canal and may 
represent a route for the flow of 
aqueous humor into the canal lumen.” 
Johnstone and Grant™ have shown 
that the configuration of juxtacanalic- 
ular tissue and the presence of these 
vacuoles is pressure-dependent. The 
fixation of tissues in this study at zero 
intraocular pressure may account for 
the absence of such vacuoles." 

It is generally accepted that pig- 
ment granules present in the outflow 
tract in pigmentary glaucoma origi- 
nate from a breakdown of the iris 
pigment epithelium.’ In this patient, 
pigment that entered the trabecular 
meshwork apparently was localized in 
the endothelial cells covering the 
trabecular sheets. That the majority 
of pigment-containing cells are endo- 
' thelium. and not exogenously derived 
is verified by the relationship of these 
cells to the trabecular sheets. In 
normal eyes these sheets are com- 
pletely covered by a single layer of 
flattened endothelial ells," - which 
send small cytoplasmic projections 
into the underlying connective tissue. 
In the tissues examined here, the 
trabeculae were only partially covered 
by pigment-containing endothelial 
cells. These cells were in varying 
stages of degeneration and exhibited 
the typical anchoring projections. The 
denuded areas were frequently asso- 
- elated with remnants of cytoplasmic 


membranes, organelles, and pigment. 


granules. 
The phagocytic ability of trabecular 
endothelium has been well docu- 


=. mented” by injection of tracer mate- 


-<ylals into the anterior segment of 
--- experimental animals. Rohen and van 
< der Zypen” have shown that after 
“perfusion of the vervet monkey eye 
with colloidal carbon or gold, trabec- 
ular endothelial cells rapidly engulf 
these particles, detach from the 
trabecular sheets, and pass into 
Schlemm’s canal. Although in our 
study there was no clear evidence of 
endothelial cells passing into the 
canal, pigment-containing cells were 
commonly seen in the juxtacanalicular 
tissue, and pigment-containing cell 
processes. were occasionally seen ‘in 
the canal lumen. 
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Our observations show that denuda- 
tion of the trabecular sheets is 
frequently associated with their frag- 
mentation and disruption. Viable en- 
dothelial cells may be necessary for 
maintaining the integrity of the 
connective tissue components of these 
sheets. Since trabecular endothelial 
cells are the predominant cell type in 
the meshwork t:ssue, it seems likely 
that these cells synthesize and secrete 
the connective tissue fibers and 
ground substance. It has recently been 
shown that cultured vascular endo- 
thelial cells synthesize and release 
fibrillar collagen and glycosamino- 
glycans, both constituents of suben- 
dothelial connective tissue. The extra- 
cellular matrix cf the endothelial cell 
cultures also contained microfibrils 
and elastin. Tke endothelium lining 
the inner surfaee of the cornea also 
produces glycosaminoglycans” and 
basement membrane collagen.” Des- 
cemet’s membrane, which contains 
long-spacing fibrillar collagen, is se- 


-ereted by corneal endothelium.” The 


continued normal function of the 
aqueous outflow system may depend 
on a constant production and turnover 
of similar extracellular materials.” 
The presence cf large amounts of 
tropocollagen in the trabeculae’ sug- 
gests a continua. synthesis of collagen 
protein, even in adult eyes. The 
disruption and cisorganization of the 
trabecular sheets seen in our study, 
especially in the deep corneoscleral 
region, may also contribute to the 
increase in resistance to aqueous 
outflow. 

The observations reported in this 
study were obtained from a case of 
pigmentary glaucoma with all the 
classic signs as enumerated by Sugar.’ 
To our knowledge, in only four other 
studies of pigmentary glaucoma have 
the trabecular tissues been examined 
with the electron microscope.’ In 
two cases the trabecular meshwork 
was heavily pigmented in all re- 
gions.** One of these’ had glaucoma 
but. with a superimposed contusion 
angle deformity in which a hyaline 
membrane and layer of cells complete- 
ly covered the inner surface of a scle- 
rotic degenerative trabecular mesh- 
work. The second case* demonstrated 
neuroepithelial melanin granules 





within the cytoplasm of the uveal and 
juxtacanalicular endothelial cells but 
did not have a concomitant elevation 
of intraocular pressure. Kupfer et al? 
reported a case of pigment dispersion 
with glaucoma in which the trabecu- 
lectomy specimens from the right and 
left eyes appeared morphologically 
normal and showed no excess pig- 
ment. However, the clinical descrip- 
tion of the angle was one of spotty 
distribution of pigment, and the 
presence of glaucoma was felt to be 
only coincidental to the pigment 
dispersion syndrome. More recently, a 
scanning electron microscopic study 
of pigmentary glaucoma has disclosed 
the intertrabecular spaces to be large- 
ly blocked by pigment granules.” 
Because of the sparsity of published 
reports of cases of pigmentary glau- 
coma studied with the electron micro- 
scope, firm conelusions concerning the 
genesis of this disease cannot as yet 
be drawn. However, a possible mecha- 
nism consistent with our observations 
would be as follows: Pigment entering 
the trabecular spaces is phagocytized 
by the endothelial cells. Cells that 
engorge excessive amounts. of pig- 
ment are damaged and undergo de- 
generation. This is followed by denu- 
dation of the trabecular sheets with 
dispersion of melanin and cellular 
debris, collapse or occlusion of the 
intertrabecular spaces, and fusion of 
the deep trabeculum. into an amor- 
phous and almost. acellular mass of 
connective tissue. Absence of the 
usual communicating channels from 
the anterior chamber to Schlemm’s 
canal presumably leads to a sub- 
stantial resistance to aqueous flow. 
Histologic examination of one eye 
that was considered to be in an incip- 
ient stage of pigmentary glaucoma 
has been reported by Brini” to- have 
shown large amounts of pigment in 
the trabecular meshwork, but other- 
wise to have normal-appearing tis- 
sues, supporting our concept that the 
breakdown of endothelial cells may be 
more significant in severe pigmen- 
tary glaucoma than the mere presence - 
of pigment. Furthermore, the tran- 
sient rises of pressure that have been 
observed clinically after a pigment 
shower in the aqueous humor from 
mydriasis or physical disturbance of 
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—. > >the eye, aad the acute obetruction to 
= © outflow that has been reported after 
‘injecting Fis pigment int the ante- 
rior chamber, suggest that there may 
be at. least two mechanisms for 
- pigment-induced pressure rises, and 
> that the tesue changes described in 
the present tissue specimens account 
for the severe persisten: form of 
pigment-irdueed glaucoma. 
In these specimens the absence of 
accumulations of osmiopBilic or curly 
collagen types of material in the 
juxtacanalcular region, sh as others 
shave occasionally deseribed in 
primary epen angle glaucoma," 
suggests, as do recent results of 
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glaucoma or whether eevation of 
intraocular pressure from some other 
cause has produced this change in the 
shw ork.” The same con- 
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ments with 
aae have rot yet been done to help 
resolve the fundamental question. 
In treatment of pigmentary glau- 
coma, surgeons have been attracted 
by- the pi ment delineation of the 
zea of the trabecular mesh- 
a eharacteristita ly striking 
gonioseopieaily, and have favored 
` cases of pigmentary gleacoma for 
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goniotomy, trabeculotomy, and laser 
or other photoirradiation of the tra- 
becular meshwork. However, results 
that have been reported so far have 
contributed little to resolving ques- 
tions about the pathogenic mech- 
anisms in pigmentary glaucoma. 


This investigation was supported in part by 
Public Health Service research grant 5-R01- 
EY90002 from the National Eye Institute and 
5-T01-EY00089-08 training grant in ophthalmic 
research and teaching. 
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Reduced Rate Escorted Tours 
XXIII International Congress of Ophthalmology 
4th International Contact Lens Symposium 
International Symposium on Glaucoma 


Kyoto, Japan 
May 1978 


The Contact Lens Association of Ophthalmologists, Inc. will conduct reduced rate "E 
guided group tours of the Orient under the direct supervision of G. Peter Halberg, jorge 
M.D. : : 


All travel arrangements will be made by Executive Travel Consultants, Inc., Hewlett, 
New York. 


Please fill out the coupon below sc that we may determine the destinations you prefer 
for post-convention travel in the Orient. 
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Contact Lens Association of Ophthalmologists, Inc. 
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| am planning to attend the following meetings: 
(-) 4th International Medical Contact Lens Symposium—Kyoto, Japan, May 9-10, 1978 


-(—_) International Symposium on Glaucoma—Kyoto, Japan, May 12-13, 1978. 
< (>) 23rd International Congress of Ophthalmology—Kyoto, Japan, May 14-21, 1978 








| plan to be in the Far East 
ee oe el; week € } 2weeks { )3 weeks ( ) 4 weeks 


and am interested in travelling to 3 
(_) Tokyo >- —( ) Hong Kong ( ) Singapore 
( .) Bangkok © ) Bali ( ) Manila - 


eu : Please Print Please indicate number of people in your party = — l 
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Most patiemts say lens awareness 
disappears a few minutes after insertion. 

The remarkable thinness also allows a 
beter oxygen-carbon dioxide exchange and 
hese transfer through the lens. 

The flexibilty associated with the thin lens 
even eliminates the need for the circumferential 
crennel. 


Centration and vision show improve 
too, thanks to a better fittirg conformation 
and less interference with | ght transmission 

Thin lenses come in a wide range of. 
powers. At the same time fewer lens: 
parameters are necessary. This resists ina 
simpler, faster fitting routine. 





HY DROCURVE® thefiloon AI CONTACT LENS 
Yatneated from PHP polymer 
(poly [2-bydroxyethy! methacrylered 55% 
Water 46% 


DESCRIPTION 

The HydeeCurve® thetiiron Al Coctact Less 
PHP ig a aemisphericel shat of pore omataly 
{4 mm. chord diameter and 0.3 to 1.0 mm. 
thickness. The fens maresal, baiona A, is 8 
hydranhiits random opoiye mes of 2fedrony: 
hyi methacrylate ang Neviny! -2-pyrrotidone 
The polymer is è Sdimensonal network of 
copalyeme chains joinei by ethylene glycol 
dimathacrstate crosshnks at adentity of stout 
one crosstink for every PO monpre: units. 
fr comsrats of 55% Aeticon A ancl 46% water 
py weight when omimersed it nume saine, 


ACTIONS 

in iss hydtated nate a Hydabune® iheticon 
Al Contact Lens PHP! becomes seth and 
pliable, When placed on the human comes 
the nydeaved lens acts as a enfracting medium 
1o compensate spherical emeropias The 
material has e fefractrwe index of © 43, 


INDICAT-ONS 

HydraCurse® fheficon Al Comtect Lenses 
PRE are indicated for the osrrection of 
vaus acuity on pesans with agndasasid 
ayes who have apderical ametrogier, refrac: 
tive astigratism.of 1.50 diopters a: test and/ 
gr corres! astigmatiom of 2.00 copiers ot 
tess and aghakia. 


CONTRA: NDICATIONS 

HydeeCure® thetticnn Al Contact Lanses 
PHP” are contimindicated by tue presence of 
any of the following conditions 

1 Acute anit subacute inflammations of the 
antericr stgment of the aye 

Any sye disase which stfects the cornes 
or gannet. 

tesufficiency of lacrima? secretion 

Corneil hypoasthesia. 

Any syitemic disse which may affect 
the exe or be exaggerated by wesring 
tatak lenser 


mae N 


WARNINGS 

Madicants and Evs Draps 

The HydesCurwe® thgfitcon Al Contact Lens 
BHP? must be stored ONLY in BOILASOAK® 
wr FLERSOL® Sgiution. No ophthaimic 
solutions ar mesieants, mehuding soaventional 
hard concact lens solutions. can. be used by 
Hydratans” fhetitcgn Al Contact Lans PHP? 
waada prior to ar while the tees tn irt place 
on the ave Only the recarnmendes shen fectant 
snaking satutiens BOILASOAK™ or FLEX: 
SOL", te recommended cleans SOFT 
MATE® ar PREFLEX®, the ranommented. 
fabricating solution, AGAPETTES®. or NOR- 
MOLY Rinsing Solution mey be used on the 
Wyaratune® kelion Ai Contact Lent PHP 





Abrasions aod infections 

TE the ienser becorhe tem comtortatie to ie 
wearer than when they wire first pieced an 
ghe wearer's corneas. this muy indicate the 
presne of a ipreigh bady. Tha tens Poua 
be remeors iimedintely wid the pereat 
axatiened. tf any eye abiadios, ulcerat-on, 
ifitation-or infdction i present, a phyosian 
shouid be consyttad smmedutaty. 





Anbakic Patisnts 
Aphakic paiwett mouit not be feted with 
HysisCuree® ihefdean A} Contact Leases 
PHP during the postoperative period watii, 
in the. gpimon- of the hurgsan, the eye-her 
besied compixtely. 


tens Sarutation 

Patients must adhere to ecomengnded cally 
sanitary care ot the Hpiraturve®: ihetecon 
Aj Contact Lones PHP? Fatture ta foclow 
this pracedurs may misuh m devetapment of 
serous trula infections. 


Wearing Restrictions 

The MydroCure™ thefitoon A) Contact Lens 
PHP? should be jemoved beloce steeping oF 
serienmning Gf in the presence of nemsus and 
irritating vapors. 


Visai Starring 
When visual blurring accurs the tens must be 
removed untd the condition sabtdes 


PRECAUTIONS 

Staras 

Hydoturve? inefiicon Al Contact Lenses 
PHP? must be sored ONLY in HOILASGAK™ 
or ELEXSOL*® Seiten. if jeft exposed to 
air, the lenses will denydrete If a lere me 
hydrates, it should be soaked in BOHLASOLK* 
ae FLEXSOL™® Sotuton oati it returns to æ 
sol. sunoie stave 


Cleaning and Disintacting 

HydroCutve™ fhetiican AF Contact Lenses 
PHP? must be BOTH cleaned and dieetected 
daily. Ong procedure doesnot repiace the other 
CLEANING 2 necessary 19 (amave Macus 
and fim from the lens surface, The can De 
accompiahed py using sither SOFT MATE” 
ar PREPLEX® on a caly basa. Excessive 
dapor; may darnege tne leos tharelare, iE 
this segurs, evaluation of the fens care proce 
dures should be made 


DISINFECTING with Hydigtherm™™ t 
Patient Unit and BOIL ASOAK™ Soluto has 
been mown to effectively alintinate Staphy!c 
coeur aureus. Psdudamanat secuginase, Dar 
dida atbicans, and Herpes simplex. stong 
ethers, trom the lene anc is the HydreCorve 
Carrying Cuca with the HydreCurve™ Trarster 
init imesket) 


HydraGuree® ihefacon A} Contact Lansas 
SHE? must Ge demet daly wth SAET 
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for the part-time 
occupational physician... 


an invaluable 
quick 
reference 
guide to 
occupational 
ermatoses 


The AMA’s new guide, Occupational Dermatoses, is an in- 
valuable aid for physicians worki 


It provides a ready reference for sp 

on the causes, diagnosis, prevention, 
occupational skin diseases. It also discusses management 
ecurrent dermatoses, medico-legal aspects, 
and provides extensive references. 
($1 ea.) of Occupaticaal Dermatoses, 
American Medical Association, 
Chicago, Hl 60610. 


To order your copy 


OP-108, write: Order Dept., 
535 N. Dearborn St., 


ng part-cime ir occupa- 
tional health programs. 
ecHic information 
and treatment of 





MATET or PHEFLEX® Fresh BOLLASOAR® 
ennon muk De ued daily for sarng the 
gaa, The HyarcOuree® Cerying Case must 
ter emptied and refed with fresh BOH t 
penx? Soutien aint before cueintecting tes 
Bais 





da Hydrothem™™ n Paven Unit a not 
peuable for digntectiag the lenses, the 
Bessi mus be boiled in their carrying tase 
ees panot wate tor 18 minuses. 


ARTERNATE DISINFECTION with FLEX 
SGL? nas beanshown toetectesly imame 
nesiain organises, 2.9. Staphyincocous puteus, 
Preysormnnas aeruginosa. Candida aitsizans, 
nec: Herpes Gonplex, amang others, trom 
aes lens. Hydelueve® ikehicoo Al Contact 
imes PHP* nun be ciesnad and uned 
neey. or afiar wearing with PREFLEX® and 
SBRMOL* Tie HydscCure* Twin Cate 
zos be emudied and vefitied with fesh 
SOLŽ gror te dipeteccing the lenser 
fash FLEXSGL® mus be wed daily for 
ng and dime fecting the iangat. 








WANING 

DE NOT MIX OR ALTERNATE THE BIS 
FECTION FND STORAGE SYSTEMS: 
ELERSOL? SHOULD NOT SE USED WITH 
BEAT 





Hugiene 

#auantt must wesh and rinse hands theroughsy. 
oes dey with guntdree toes! beface handing 
se ienser 


Sameno, lations, gaps anc creams murt not 
gore wi onner ait che lenses unce eye 
easton may Fesul. if Ret pray is used 
mile the tenes are being warn the eyes 
man be kept copd unit the spray has 
mies 





Fasorescein 

aee use hucrescein whiles the patient it 
amaning the ieyt because the lenses sal 
baome ditcclered. Whenever Huoresce is 
wss. Hush eyes wich normai siina 
ananos ani wait st feast one hour belowe 
segtacing the inss Too eariy replacement 
way slow The loses ta sbwth residual 
Sanreseein ccreweraibly, 





AGVEASE REACTIONS. 

Samou cotmeaictamiage may result from aast 

he a teos whic? fay bees pakedon a conveni 
J barg costact lens olution cpataining 

peanya winch hadd net be used eth 

tet hysrapbilis contact tenses 


Fræ erator rwy occur vettus a short time 
Ber putting ca a hypetome lent. Removal 
fe: che tena will aekeve the irritation 


leery va 





iy 4 lens may aghere to an eye at è 








rasi of the patient seeping with the Kins 
on ar wesring a bynetanis tesa, ifa iens sd 
heres for any reason, patients mey Be imstruse 
fed to apply a few drops of BOILNSGAK® 
Solutich or AGASETTES®S and wait wati 
yhe-lens moves Freely before removing it 


Ranbows or halos around objects or blurring 
ef rhe vinon may coot B the lensa Be 
wain continuously far 166 idog.a time, Re- 
moval af the iènses aout stert period ot at 
kas one hour genersity celleves these snp 
toms. 


Excessive teeting, unussa? eye secretions, and 
photophobia ae aot normal, i$ these syre 
toms oteur, the patient should b examined 
to determing their cause. 


DOSAGE AND ADMINISTRATION 
Conventianal methods of fituag contact 
lenses do. not analy to Mydroturve® thetiican 
Al Contest Lenss PHP. For a detaled 
deseription of the fitting reshnique. refer te 
rhe HyaraCuree® Fitting Guide, additional 
copies of which art evailsbis tem: Seft 
Lenses, inc, 8006- Engineer Road, San Diege, 
Caifornia $2143 


There may be a tendency for the patient te 
overwaar the tenses initigity. Therefore, the 
unportante of adhering to the fotfowing ini 





tiai daiy wearing schedule should be stressed 
to the patient 
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i Time Tima 
| pay Continuous Bay Continuous 
i Haursi Hours} 
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3 4 10 30 
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& & 32 14 
é g 14 15 
p7 2 ja alt waking 
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* Lenses should never be worn Ze haurs a day. | 








Care must be taken on the initial iatt to assure 
that the patient is supphed with a Hydro: 
Curve” Patient Care Kit anddully understands 
aj cere aru banding structions for the 
lenses. Ax with any contact jens, regular 
recall visiti re necessary io sisuré gatient 
pasith and compliance with instructions. 








tn Use Durability 
Yom normal ase and parent cere, Hydro 
Cuna? thefiicon Af Contact Lenses PHP? 
have bess shown ta be durabir ter a mini 
mum of one vekt 


HOW SUPPLIED 

Each jens is supped sterile in s giass via! 
eontsining neie normai sine solution 
The glaw wal in marked vath the hese curve, 
digpric power, diameter, qhickoess and the 
manvfactynng for number af the tans. 


Yo assure proper lens care and handing, sach 
HydraCures® patient must be supplied with a 
compie HedraGures® Patent Care Kit. 


The Hyoretucve® Patient Care Kit i5 3 pack: 
age raguired tot iens cleaning, disintecting and 
staring consissing of the folowing 


HydoCurve® Transfer Unit 





itasker? Cat. #100 
HydroCurve™ Carrying Cere. Car, #1002 
Hydrotharmt™ it Patien Unit Cat # 1003 

ipciinsGan® Somtion Cat. # 1022 
SGPT MATE® Serie Cinaner 

feptienal: or A Cat. # 1006 
PREFLEX" Sterile Cleaner 

faptional = o. Ca #1016 
Farian inetrections, Car #1007 


Aimnae Desinfection HydroCurve® Patient 
face Kit is a package required for siternete 
matod of cleaning, disinfecting and storing 
lens and consisting of the lollowing: 


PRESLEX® Serie Cleaner Cat. $1018 
NORMOL® Seorite Rinsing 

Sohan 2s Cat, #1007 
FLERSOL® Sterile Solution tor 

Storage aad Disinfection fat. #1078 
Hydeature® Tain Case. Tas. #1054 
Panant instructions... Tar #1007 


Şat Lenses, ine. 
B006 Engineer Road 
San Diego, California S7111 
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OCCUPATIONAL DERMATOSES 


















This magnificent atlas, composed entirely of 
fundeseopic studies with concise, informative 
> capiens, provides a colorful pictorial record of 
_ variows conditions of the fundus. It offers you an 

authcicative standard of comparison for the 

diagrnsis of disease. 

The appearance of the normal and anamalous 

fundus is first established, then the balance of the 

boox s devoted to various diseases, both local and 










— 2 New—IMMUNOPATHOLOGY OF 


THE EYE | 

By 4.8.3. RAHI, B.Sc., M.D., Ph.D.; and A. GARNER, 
M.D, P4.D., M.R.C.Path. 

The frst extensive study of the contributions of 
imrrumepathology to understanding of ocular pa- 
tholegy. : 

343 pages / 83 illustrations / 1976 / $37.00 
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736 gages / 339 illustrations / 1974 / $45.00 






Editec by ARNOLD SORSBY, M.D.; with 82 
contributors = 
An exceptionally comprehensive and current 
“press station’ of every facet of ophthalmology by 
expers from-all over the world. 2nd Edition, 1972. 















ippincott 
3 Lippincott Company @ East Washington Square 
Philadelphia, Pa. 19105 


A valuable new aid to diagnosis... . _ 
1. ATLAS OF THE OCULAR FUNDUS, 2nd edition 7 


Pheteg-aphs of Typical Changes in Ocular and Systemic Disease, : 
By dans SAUTTER, M.D.; WOLFGANG STRAUB, M.D.: and HERMANN ROSSMANN, MD 


160 pages / 331 illustrations, 325 in full color / 1977 / $49.00 


Also of interest: 





Payment enclosed 
(save postage & handling) (plus postage & handling 
Also available in your medical bookstore: a 








systemic. More than 300 ful color photographs 
illustrate pathological conditions and are arranged to. 


present related diseases in close sequence. Many 


“before and after’ studies ae shown; and each 


important nerve, blood vessel and lesion is clearly — = Ve 
visible. Explanatory text provides data er the case ob 


history, symptomatology, pataology, aŭd relevant 
treatment of each fundus change. a 


4. ELECTRON MICROSCOPIC CT 
ATLAS IN OPHTHALMOLOGY 
By EICHI YAMADA, M.D.; and SHIN-ICH? SHIKANO, 
M.D.; with 58 contributors 
This magnificent atlas presents 226 electron ` 
microscopic illustrations whica provide fesh insight- 
into ocular pathology. T 
375 pages / 226 illustrations. / 1972 / 342.00 


s5. ATLAS OF OPHTHALMIC 
SURGERY 


By JOHN HARRY KING, M.D., 
JOSEPH A.C. WADSWORTH, M.D. 
The second edition of-a masterful 
comprehensive text in ophthalmic surgery. 
631 pages / 282 illustrations / 2nd editen, 1970 / 
$40.00 : 


FACS; and 


and 


MODERN OPHTHALMOLOGY 
Volumes 1-4, 2nd edition 


6. Volume |—BASIC ASPECTS a. 
640 pages / 328 dlustrations: / $45.00 
7. Volume II—SYSTEMIC ASPECTS : 
748 pages / 259 Illustrations / $50.00 
8. Volumes III and IV—TOPICAL ASPECTS ; 
(Sold as a Unit) eae 1200 pages 
654 illustrations / 2 volurres, $95.00 


Please send me the books | have circled: 
1 2 3 45 6 7 g 


O Charge & bill me 















@ Lightest, most comfortable indirect on the 
market. 


@ Maximum heat dissipation through cool- 
ing cowl. 


@ Convenient filter wheel fitted with imter- 
ference red-free and blue filters. 


@ Optional yellow eye pieces. 


@ Unique, hinged bi-mirror teaching attach- 
ment allows viewing by two additional 
observers simultaneously. 


@ Stereoscopic view and pre-focused bulb 
for extremely bright, clear 3D image of 
fundus. 


@ Instrument and attachments available 
separately or as complete package. 


Examine the Fison Indirect Ophthalmoscope. It should change your point of view. 


K < Kee er 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 © (215) 353-4350 
Philadelphia + New York « Los Angeles * San Francisco ¢ Houston « Atlanta « Cleveland 


..With the future in sight 
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Reccnstruction of Lower Fornix iy 


A New £pproach © 


Murray A. Meltzer, MD 


© Anew precedure has been devised to 
deepen the interior fornix of amophthalmic 
sockets. It ‘= useful when there is fore- 
shortening due to Shifting or selaxation of 
tissues rather than contractec scar tissue 
or absence & mucosal lining 

(Arch Opafaaimol 95:1037-1 034, 1977) 








eae or revision of an 
anophthalmie socket can be ac- 
complished in a number of ways 
depending on the nature of the under- 
lying problem. When there is an 
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tan Eye, Ear and Throat Hospital, New York, 
May 21, 1976. 


Reprint requests to 45 E 68th St, New York 
10021. 
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Fig 1.—Retracted socket with shallow inferior fornix. 





Lower Fornix Reconstructi 





or 


absence of tissue er massive sear 
contracticn, such as occurs after chem- — 
ical or thermal burns or extensive _ 
trauma, tke tissue must be replaced by j 
mucous membrane, conjunctiva, or 
split-thickness skin crafts after exci- 
sion of scar tissue. In many cases, 
however, £ previously adequate socket 
needs revision due to shifting of : 
tissues within the orbit or relaxation. 
of lids due to senile changes or the 
weight of the prosthesis (Fig 1). 
Improvement may be obtained in 
these eyes by surgery to tighten the 


Fig 2.—Pentagonal section of anterior lamella of skin and orbic- 
ularis is removed and discarded. 
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Conjunctival Incision 


Fig 3.—Incision through conjunctiva along inferior border of 


tarsus. 


Incision of 2» 
Fibrous Tissue 
to deepen Fornix 


Fig 5.—Deep incision of fibrous tissue. 


lower lid or deepen the inferior fornix. 
I have devised a procedure that 
combines horizontal shortening of the 
lower lid with deepening of the 
inferior fornix by rotating a tarsocon- 
junctival pedicle flap mobilized from 
the horizontal shortening. 


PROCEDURE 


A vertical incision is made through the 
lower lid margin 4 to 5 mm from the lateral 
palpebral fissure. The two cut edges are 
overlapped to determine how much can 
comfortably be resected. Generally, the lid 
can be shortened by 5 to 8mm. A secondary 
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Defect to 
receive Tarso- 
Conjunctival Flap 













Fig 4.—Undermined conjunctiva and right angle incision at medial 
border of conjunctiva to allow its retraction into socket. 


Fig 6.—Tarsoconjunctival flap sutured in place. Sutures holding 
Silastic strip extend through skin at base of lower lid. 


incision is made at the point thus deter- 
mined and carried down through the entire 
tarsus. The lid is then split through the 
gray line with scissors between the two 
incisions, taking care to preserve the tarsus 
and conjunctiva intact. The anterior lamel- 
la of skin and orbicularis is incised in a 
pentagonal shape and discarded (Fig 2). 
The epithelial border of the posterior 
lamella is trimmed off and also discarded, 
leaving a pedicle flap of tarsus and 
conjunctiva. This pedicle is extended infe- 
riorly with scissors to the full depth of the 
existing inferior fornix and then is turned 
laterally teward the lateral fornix for 
another 3 te 4 mm. Care must be taken not 


to narrow or amputate the stalk of the 
pedicle. 

Attention is then turned to the medial 
cut edge of the lower lid where an incision 
is made through the conjunctiva along the 
inferior border of the tarsus for about 15 to 
20 mm (Fig 3). The conjunctiva is under- 
mined back into the socket and a right 
angle incision is made at its medial border 
to allow the conjunctiva to retract in the 
socket (Fig 4). This creates a defect into 
which the previously mobilized tarsocon- 
junctival flap can be rotated. Fibrous 
tissue lying across this defect must now be 
deeply incised along the whole length of 
the fornix (Fig 5). This allows the lower 
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Fig 8.—Completed deepening cê lower *omix with conformer in 
Fig 7.—Sutcres tied over cotton bolsters on lower lid. place. 





Fig 9.—Patient with difficulty retaining prosthesis in right socket due to foresho-tening of 
inferior fornix. Note sagging of right lower lid with fold due to prosthesis resting near lid 
P margin. 





r ae j 
K Fig 10.—Same patient as Fig 9 three months after horizontal lid shortening combined 
- with inferior fornix reconstruction. Prosthesis is well retained. 


Arch Ophtħæmol—Vol 95, June 1977 Lower Fornix Reconstruction—Meltzer 1033 


i Er E aa 


3 Fig 12.-Same patien 





Fig 11.—Lower lid retraction with redundant skin preoperatively. Patient had previously 
had surgery for correction of upper lid retraction due to thyroid d sease. 


a riy pie 


t as Fig 11 three months after lower lid blepharoplasty with 





horizontal lid shortening combined with vertical lid lengthening. 


fornix to deepen and also releases the 


- retractors of the lower lid, thereby allow- 


‘ing the lower lid margin to ride higher. 
Sutures of 6-0 silk are placed through the 


_ anterior and posterior lid margins on 
_ either side of the resected block of lower lid 
- margin. These are pulled up to allow the lid 


- margin to come together and to determine 
how far the tarsoconjunctival flap can be 
advanced medially. These also serve as 
traction sutures to evert the lid during the 
ensuing suturing inside the socket. The 
tarsoconjunctival flap is rotated into the 
newly created inferior fornix and fixed in 
place with a continuous 5-0 chromic catgut 
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or other absorbable suture (Fig 6). 

Repair of the lid margin is completed 
with placement of a third 6-0 silk suture 
through the gray line. The three marginal 
sutures are then tied with ends left long so 
that they may be s2cured under the most 
anterior suture. A buried absorbable suture 
unites the pretarsa: orbicularis across the 
incision, and skin is closed with interrupted 
6-0 sutures. Two double-armed 6-0 silk 
mattress sutures are put through a thin 
strip of silieone e’astie (Silastic) rubber 
that is inserted in the most inferior portion 
of the newly created inferior fornix (Fig 6). 
The sutures are brought out through the 


skin at the base of the lower lids where 
they are tied over small cotton bolsters 
(Fig 7). These sutures secure the deepened 
fornix inferiorly. 

Finally, a conformer is placed in the 
socket (Fig 8), and the lids are closed with 
two suture tarsorrhaphies to immobilize 
the lower lid. Skin sutures are removed 
after five days. The marginal lid sutures 
remain 10 to 14 days as does the suture 
tarsorrhaphy. The mattress sutures from 
the inferior fornix are removed after three 
weeks. Fitting of a temporary prosthesis 
begins immediately thereafter (Fig 9 and 
10). 


RESULTS 


Eight eyes have been repaired with 
this procedure with satisfactory re- 
sults in six. Of the two failures, one 
showed a tendency to excessive 
fibrous tissue proliferation, as evi- 
denced after subsequent surgery. The 
other failure was thought to be due to 
insufficient dissection to create a new 
inferior fornix after the conjunctiva 
had been dissected free inferiorly to 
receive the rotational flap. 

A modification of this technique 
was also used successfully to give 
additional vertical length to the lower 
lids when combined with a lower lid 
blepharoplasty in a woman who had 
previously had lid retraction second- 
ary to thyroid disease (Fig 11 and 
12). 


COMMENT 


This technique combines a hori- 
zontal shortening of the lower lid with 
a reconstruction of the inferior fornix. 
It does not require free grafts (skin or 
mucous membrane) to be taken from 
another site with the attendant 
discomfort and healing of the donor 
area. It is not suitable where there is 
gross contraction of the socket or 
absence of tissue. It is most useful 
where there has been foreshortening 
of the lower fornix due to shifting or 
relaxation of tissues. This is the most 
common deformity of the anophthal- 
mic socket. A modification of this 
technique may also be combined with 
lower lid blepharoplasty in certain 
cases in which there is mild retraction 
or vertical shortening of the lower lid 
in addition to the redundant skin. 
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-aight retinal burns were in- 
modified xènon-arc photo- 
-fa the eyes of eight human 
< vol . The ophthalnioscopic charac- 
-teristics efthese lesions were correlated 
with the degree of histopathologic dam- 
“cage. Defiriive clinical criteria that heiped 
to predict tre severity of the retinal burns 
were. established. The dose of radiant 
energy received was further correlated 
with the heeiosathologic changes in deter- 
mining th>-threshold of safety standards 
of bright tashes of white light to the 
human ere. Lesions from patients with 
blue irises- were produced by consider- 
ably high» cose rates than comparable 
lesions fren patients wiih brown irises 
: ea was more susceptible to 
-dama e teen the rest of the retina. 

: (Arch Cetaaimol 95:1635-1040, 1977) 
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: Ex] erimental Photocoagulation 


Retina 


I. Correlation of Physical, Clinical, and Pathologic Data 


mental photocoagulation on animals 
the energy required to produce a 
certain amount of retinal damage 
varies widely between different spe- 
cies. In humans, it varies between 
different patients as well as between 
different retinal regions of the same 
individual. Furthermore, in thera- 
peutic photocoagulation different dis- 


eases of the retina are often treated > 


with photocoagulation burns of a 
different severity. 

Most clinicians judge the severity of 
retinal burns by the intensity of 
whitening of the retina and classify 
photocoagulation lesions as light, 
moderate, or severe according to their 
ophthalmoscopie appearance.” Sys- 
tematic objective criteria for grading 
of photocoagulation lesions of varying 
severity in man are lacking. 

In this report we observed and 
correlated the clinical features and the 
histopathologic alterations of 38 ret- 
inal xenon-are photocoagulation le- 
sions. These lesions were produced 
with varying light intensity in the 
eyes of eight human volunteers who 
were to undergo enucleation of their 
eyes for intraocular neoplasm. The 
range of radiant energy required to 
produce the lesicns was evaluated to 
extrapolate a graded scale of energy 
dose, which might help to predict the 
severity of retinal damage by white 
light in man. ` 


PATIENTS AND MATERIALS 


Eight patients were involved in this 
project. The conditions of all were diag- 
nosed as intraocular neoplasms and the 
patients were scheduled for enucleation. 


: Photocoagulation Da 
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patients. Two patieacs who did not hay 
retrobulkar anesthesia only received sh 
exposure burns cf 22) msec- The corne; 
lens, and vitreous were all clear in thes 
patients. The patients were informed of | 
the purpese of this stad z; and the welfare: 
and rights of these pacients were protected 
at all times during these experiments. All 
patients were subs ently confirmed to. 
have an istraocular m | of the. 
eight haé a maligniat melanoma of th 
uvea, and one had a-metastatie carcinom 
of the uvea. Satie a e 
A phétoeoaguiater (Zeiss) with the. 
xenon-art lamp XBO#2001 Osram was used: 
The photecozgulazo “as modified by addi- 
tion of a KG-3 filte-, which attenuated 
light beyond 60) am and blocked al 
infrared radiations ve 900-nm. : 
The menitering un: consisted of a beam, 
splitter aad an in:ernal photodiode, placed | 
in the barrel of the paotocoagulator just in 
front of the “image field diaphragm.” A 3° 
cone size was select i 
study. The two “bot saots” in the existin 
beam were placed outside the 8° circle so as 
to give the most wniferm energy distribu- 
tion in tke ross: seetion of the beam:o 
light. The light that passed through the 
objective ens was reflected from a mirro 
to an external referenze photodiode 100 cm 
distant from the mirror. This external 
photodiode samplad %-eross section of the 
beam that would be entering the patient's 
eye and was used to ealibrate the internal 
photodiode by use cf a-balanced ‘bridge 
circuit. Tae external: photodiode was cali: 
brated against an Epmey 1 i 
mopile, which in t 
standards from the 




























































































































Fig 1.—A grade 1 retinal lesion, the clinical photograph ef which is shown in Fig 2A. Top, 


The lesion is essentially confined to the choriocapillaris, retinal pigment epithelium 
(RPE), and external limb of the outer segments of the photoreceptor cells ( x 195). 


Bottom, Some choriocapillaries are occluded. 


The RPE is grossly swollen with irregular 


displacement of melanin granules. The outer segments of the photoreceptor cells are 
shallowly detached and appear densely stained ( x 490, AFIP Neg 75-7772). 


Standards. An assumed transmittance of 
human ocular media for white light of 0.59° 
was built into the monitoring unit (Moni- 
trol) such that a digital readout on the unit 
gives retinal irradiance values in units of 
calories per centimeters squared per 
second. The intensity of the beam was 
controlled with a voltage selector, and fine 
adjustment was regulated by the iris 
diaphragm. A detailed description of the 
monitoring unit was previously pub- 
lished.” 

The exposure time was controlled by a 
series of time delay relays, which allowed 
the selection of preset exposure times in 
the range of 0.12 seconds, 0.5 seconds, 0.75 
seconds, 1.0 seconds, 1.5 seconds, and 
above. The exact time of exposure of each 
shot was measured in milliseconds by a 
timer circuitry and was recorded individu- 
ally. 

The patients were given a detailed 
examination before and after exposure, 
including visual acuity, refraction, central 
visual field, external photography for iris 
color, fundus photography, and detail 
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fundus drawings. Retinal burns were care- 
fully charted on a map so that they could be 
identified during the later clinical and 
histopathologic follow-up. 

The eyes were enucleated between 14 
hours to 3 days after photocoagulation, and 
were fixed immediately after surgical 
enucleation in 4% buffered glutaraldehyde 
and postfixed in Dalton’s chrome osmium 
fixative, dehydrated in alcohol, and embed- 
ded in epoxy resin. Serial sections were cut 
at 1 to 2. and stained with toluidine blue. 
These serial sections were examined by 
light microscopy. The widest diameter of 
damage was considered to represent the 
center of each photocoagulation lesion. A 
total of 38 photocoagulation lesions in the 
retina of eight human patients were 
studied in this way. Of the eight patients, 
two had a blue iris and a lightly pigmented 
fundus while six had a brown or hazel iris 
and a mere heavily pigmented fundus. 


RESULTS 


Grade 0 lesions were those in which 
no visible lesions were observed in the 


gross specimen or in serial sections 
studied by light microscopy. Four such 
areas were examined. Clinically, they 
were not seen by ophthalmoscopy as 
long as 15 hours after the exposure. 

Grade 1 lesions were those in which 
the pathologic changes were essen- 
tially confined to the choriocapillaris 
and retinal pigment epithelium (Fig 
1). The endothelial cells appeared 
swollen and occasional choriocapil- 
laries were occluded by thrombi. The 
retinal pigment epithelial cells were 
swollen with irregular displacement 
of melanin granules. The nuclei of 
these cells became shrunken and ir- 
regular. The outer segments of the 
photoreceptor cells were densely 
stained and were shallowly detached 
from the retinal pigment epithelium. 
A few inner segments of photore- 
ceptor cells were rounded up and 
stained densely. In some of the 
lesions, occasional pyknotic nuclei of 
photoreceptor cells in the outer nu- 
clear layer were seen, but most of the 
nuclei of the photoreceptor cells and 
all of the more internal layers of the 
retina were spared. Thirteen such 
lesions were studied. Ophthalmoscopi- 
cally these lesions appeared as faint, 
grayish-white discs (Fig 2, top left 
and right). Lesions that on ophthal- 
moscopy showed a slightly more 
whitish center, histologically showed 
occasional pyknotic nuclei of photore- 
ceptor cells. 

Grade 2 lesions were characterized 
by tissue damage involving choriocap- 
illaris, pigment epithelium, photore- 
ceptor elements, and nuclei in the 
outer nuclear layer (Fig 3). The chorio- 
‘capillaris was frequently occluded 
with thrombi. The pigment epithelial 
cells showed pyknotic nuclei, granular 
cytoplasm, and irregular arrangement 
of the pigment granules. At the 
periphery of the lesions there were 
cytoplasmic vacuoles in the pigment 
epithelial cells. The photoreceptor out- 
er and inner segments were necrotic, 
densely stained, and shrunken with 
irregular outline. The external limit- 
ing membrane was ill defined. Mac- 
rophages laden with pigment granules 
clustered around the damaged photo- 
receptor elements. They were found 
mostly around the region of the 
external limiting membrane (Fig 4). 
Most of the nuclei in the outer nuclear 
layers were pyknotic and karyor- 
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rhetic. The outer plexiform layer was 
riddled with vacuoles, but the inner 
nuclear layer and all the remaining 
innermost layers were spared. The 
blood vessels in the nerve fiber layer 
overlying these lesions appeared in- 
tact. Typically the damage in the 
retinal pigment epithelium extended 
beyond the area of necrosis of the 
outer nuclear layer. Reconstruction 
from the serial sections of these 
lesions shewed that the area of 
necrosis of the outer nuclear layer 
appeared as a small disc lying on top 
of a larger disc of damaged retinal 
pigment epithelium. Eighteen such 
lesions were studied. 

Clinically. these lesions typically 
consisted cf a grayish-white ring 
around æ more dense whitish center 
(Fig 2, təp right and bettom left). The 
outer diameter of the grayish-white 
ring corresponded to the damage in 
the pigmemt epitheliam while the 
diameter of the inner whitish center 
corresponded to the damage of the 
outer nueleer layer. 

Grade 3 Esions were characterized 
histologically by damage in the chorio- 
capillaris, retinal pigment epithelium, 
and outer nuclear layers, as well as the 
rest of the nner layers of the retina 
(Fig 5). Mest of the choriocapillaris 
were oceluded by thrombi. In the 
center of the lesions, the outline of the 
pigment ep thelium and those of the 
photoreceptor cells close to the exter- 
nal limiting membrane appeared well 
preserved, yet the necrotic cytoplasm 
and nuclei of these cells appeared 
flatly homogeneous and poorly 
stained. In contrast, some of the 
nuclei of the outer nuclear layer close 
to the euter plexiform layer were 
shrunken and pyknotic. The outer 
plexiform layer was vacuolated and 
the nuclei in the inner nuclear layers 
were shrunken and pyknotic. So were 
the ganglion cells in the nerve fiber 
layer. At the periphery of the lesion, 
however, the retinal pment epithe- 
lium celis were grossly vacuolated 
with dispersion of pigment granules. 
Some nusle appeared pyknotic and 
densely stained. The photoreceptor 
cells in the periphery of the lesions 
showed pyknosis with gross disrup- 
tion of their outline. 

The area of damage in the nerve 
fiber layer, ganglion cell layer, and 
inner plexiform and inner nuclear 
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Fig 2.—The ophthalmoscopic appearance of grade 1, 2. and 3 lesions of retinal burns, by 
a xenon-arc photocoagulator. Top left, A grade 1 lesion between aarows, showing a faint 
grayish-white disc. The histologic section of this lesion is shown in Fig 1. Top right, A 
grade 1 lesion between black arrows and a grade 2 lesion between black and white 
arrows. The grade 2 lesion consists of a grayish-white ring with e dense whitish center. In 
contrast, the grade 1 lesion consists of only a grayish-white disc. Sottom left, A grade 2 
lesion between arrows. A more intense whitish center within a grayish ring is observed. 
Note a small blood vessel running near the center of the lesion. The histologic section of 
this lesion is shown in Fig 3. Bottom right, A grade 3 lesion (arrow). The lesion shows a 
distinct white center surrounded by two grayish-white rings. The histologic section of 
this lesion is shown in Fig 5 (AFIP Neg 75-7772). 


layer was smaller than the area of 
damage in the outer nuclear layer. 
This, in turn, was smaller than the 
area of damage of the retinal pigment 
epithelium. There were three such 
lesions examined in this study. 

Clinically, these lesions appeared to 
have two distinct grayish rings sur- 
rounding a white center (Fig 2, 
bottom right). The two outer rings 
observed ophthalmoscopically corre- 
sponded to the necrosis of the outer 
nuclear layer and of the pigment 
epithelium, respectively. The white 
center corresponded to damage in the 
inner layers of the retina. 

The relationship of the dose of 
radiant energy and the degree of 
retinal damage of the above 38 lesions 
were summarized in Fig 6. Lesions of 
comparable histologic retinal damage 


showed a definite distribution pattern 
in the graphs. Below discriminate line 
AA only grade 0 lesions were 
observed. Between discriminate lines 
AA and BB the majority of the lesions 
were grade 1 lesiens. Above discrimi- 
nate line BB, most lesions were grade 
2 and grade 3 retinal damages. It is 
interesting to note that discriminate 
lines AA and B3 both have a negative 
slope. All lesions from patients with 
blue irises (lesions 28, 29, 30, 31, and 
32) were prodaced by considerably 
higher dose retes than comparable 
lesions from patients with brown 
irises. The highest dose rates required 
to produce a grade 1 lesion (lesion 31) 
and a grade 2 ‘esion (lesion 30) were 
noted in patients with blue irises. 
Two foveal lesions, one from a 
patient with blue mises and one from a 
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Fig 3.—A grade 2 retinal lesion, the clinical photograph of which is 
shown in Fig 2C. Top, The lesion (between arrows) is limited to 
choriocapillaris, retinal pigment epithelium (RPE), photoreceptor 
elements, and the outer nuclear layer. Noteworthy is the area of 
damage in the RPE extending beyond the area of necrosis of the } nye 
outer nuclear layer ( x 150). Bottom, Edge of the lesion at higher Se oe ‘elite ds 
magnification. The choriocapillaris is partially occluded. The RPE a — 2 ; 
is vacuolated at the edge of the lesion but is pyknotic toward the 
ee center of the lesion. The inner segments of the photoreceptor 
cells are shrunken and rounded up into globular structures. The 
nuclei in the outer nuclear layers are pyknotic. A steplike (arrows) 
arrangement at the edge of the lesion corresponds to the 
ophthalmoscopic appearance of a grayish ring and a whitish 
center ( x 260, AFIP Neg 75-7773). 






















Fig 4.—The periphery of a grade 2 retinal lesion showing many 
pigmented macrophages (arrows) aggregated around the 
damaged photoreceptor elements in the neighborhood of the 
external limiting membrane (x 440, AFIP Neg 75-7773). 






cal photograph of which is 
The lesion involves the 
ium (RPE), and outer 


nuclear layers as well as layers of the retina. 
The area of damage in the nerve fiber layer, ganglion cell layer, 







the area of damage of the RPE (x 105). Center, Center of the 
lesion. The outline of the RPE and of the photoreceptor elements 
appears preserved, yet the necrotic cytoplasm and nuclei of the 
cells appear flatly homogeneous and stain poorly. The inner 
layers of the retina are vacuolated (x 350). Bottom, The three 
steplike (arrows) appearance of the lesion corresponds to the 
“two-ring-center’’ appearance of the fundus photograph (x 195, 


Reo AFIP Neg 75-7771). 
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patient wih brown irises were exam- 





~ ined hi=degically (Fig 7). Foveal 


lesion 3° was from a patient with 
brown i-ices and showed grade 2 
damage. E was inflicted by a dose 
rate belax discriminate line BB. An 
extrafoveal lesion of cormparable ex- 
tent of retnal damage from the same 
patient (ion 34) was inflicted by a 
much higher dose rate. Lasion 29 was 
the second foveal lesior of a grade 2 
severity fom a patien: with blue 
irises. The dose rate for this foveal 
lesion (lesibr 29) was abcve discrimi- 
nate line 33. but lower than that of an 
extrafovex ‘esion (lesion 28) of com- 
parable G@mage. 


COMMENT 


In thissmdy, 38 retine] lesions from 
eight humin volunteers were studied 
in order te examine the relationship 
between the clinical cheracteristics, 
the histepathologic damage in the 
retina, and the dose of radiant energy 
received. 

The re iaa is a multilayered struc- 
ture. Even though the dose of inflict- 
ing radiem energy is a continuous 
variable, ł severity of she pathologic 
damage © the retina showed distinct 
grades, salewing the layering ar- 
rangement cf the retina. Depending 
on the layers involved, taese retinal 
lesions cevld be classifed into four 
grades. Ia zrade 0, no re-inal lesions 
could be cbserved ophthelmoscopically 
or pathosogically. In grade 1, the 
lesions invel\ed primarily choriocapil- 
laries anc the retinal pigment epithe- 
lium. The srea of damaze in each of 
these adGificnal inner layers became 
smaller ani smaller. In grade 2, the 
retinal cBanges included damage to 
the chorieeapillaries, retinal pigment 
epithelium, ohotorecepto- elements, 
and outermuelear layer. `r grade 3, all 
layers of the retina were involved in 
the phote+azulation lesions. As the 
dose of infieting radiant energy 
increased tə zertain levels, additional 
nuclear leyers in the retina would be 
included im the retinal barn. 

This laverng arrangement of the 
retinal Gamage was similarly re- 
flected ir the ophthalmoscopic ap- 
pearance > che lesions. The group 1 
lesions apĐeared as a singt disc in the 
level of th= retinal pigment epithe- 
lium and Erach membrane. Group 2 
lesions showed a small cise on top of 
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Fig 7.—A foveal lesion of grade 2 severity showing Gamage to the choriocapillaris, 
photoreceptor elements, and outer nuclear layer (x 16£, AFIP Nec 75-7774). 


another one being located in the outer 
layers of the retina and appearing asa 
whitish center with one grayish ring. 
Group 3 lesions showed three white 
dises of decreasing sizes stacked to- 
gether, appearing as a white center 
with two grayish-white rings on 
ophthalmoscopy. Therefore, careful 
ophthalmoscopic examination can de- 
termine with considerable accuracy 
the extent of pathologic damage 
within the retinal lesions. Instead of 
describing these photocoagulation le- 
sions of varying severity as light, 
moderate, and severe, as previous 
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investigators" have, objective oph- 
thalmoscopic criteria can be stated 
consisting of the number of whitish 
rings observed opathalmoscopically, 
which would refleet the number of 
retinal layers involved in histopatho- 
logic damage. 

In order to understand the healing 
process involved im each grade of 
retinal lesions, similar lesions of 
grades 2 and 3 in rhesus monkeys have 
been preduced ami have been ob- 
served far up to sixanonths in oréer to 
determine the healing process and the 
outcome of each grade of these 
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erated retinal pigment epithelial cells 
relined Bruch membrane abutting a 
reformed outer limiting membrane 
without formation of an adhesive 
~~ chorioretinal scar. This lack of mor- 
_ phologie evidence for adhesion was 
consistently observed in 20 grade 2 
lesions aged 2 weeks to 6 months in 
the rhesus monkey.” In the grade 3 
injury showing whole-thickness necro- 
~ sis of the retina, new adhesions of the 
retina to the choroid were frequently, 
but not invariably, present. There- 
fore, for treatment of retinal diseases 
that require retinal adhesions it was 
recommended to produce grade 3 
lesions, that is, lesions with an 
ophthalmoscopic appearance of a 
. white center surrounded by two rings. 
This would concur with the original 
proposal of Meyer-Schwickerath.” 

In the treatment of diseases involv- 
ing mainly the retinal pigment epithe- 
lium, such as in selected cases of 
central serous retinopathy, milder 
photocoagulation lesions of grade 1 
and 2 may be sufficient. Regeneration 
of the retinal pigment epithelium 

following both grade 1 or grade 2 
injury may heal the leakage site. 

. Our classification has developed 
- largely from the observation of “long” 
exposures (0.25 to 1.5 seconds) where 
thermal conduction conceivably plays 
an important role in the stepwise 
spread of tissue damage and -makes 
the stepwise ringlike appearance of 
- the lesions more obvious. In shorter 
exposures, such as 50- 100-msec expo- 
sures, with an experimental argon 
< laser, one of us (I.H.L.W.) observed 
that the slope at the edge of grade 2 
and grade 3 lesions was steeper and 

‘that the ringlike ophthalmoscopic ap- 
pearance of these lesions was more 
difficult to appreciate. 

Our pathologic classification of ret- 
inal burns into four groups may be 
useful in determining the threshold of 
safety standards of bright flashes of 
white light. In previous studies, we 
have observed that after mild injury 
of grade 1 severity, the. retinal 
pigment epithelium and outer seg- 
ments of photoreceptor cells in the 
primate recovered.’ So the groups 0 
and 1 contain mostly lesions that will 
heal with little, if any, tissue loss. In 
groups 2 and 3, the nuclei of the 
photoreceptor cells were pyknotic. 


‘esions.’ In grade 2 lesions, the regen- 


“There is eurrently no evidence to show 


that after death of photoreceptor cells, 
proliferation and regeneration can 
take place. It is, therefore, reasonable 
to presume that the group 2 and 3 
lesions will result in permanent loss of 
photoreceptor cells. 

In the center of grade 3 lesions, the 
pigment epithelial cells and the pho- 
toreceptor cells retained their outline 
but the cells were totally necrotic. The 
cell outlines were apparently main- 
tained because of “mummification” of 
the tissue in the center of the lesion 
secondary te the sudden high temper- 
ature produced. The tissue proteins 
were instantly coagulated with mini- 
mal disruption of cell outline. These 
cells stained poorly and the cytoplasm 
showed a homogeneous flat ap- 
pearance. Such histologic appearance 
may give the erroneous impression 
that the maximally damaged “mum- 
mification” tissues at the center are 
structurally preserved. 

In spite of the variation of indi- 
vidual susceptibility to photic injury, 
the dose of radiant energy and the 
histopathologic damage of the retina 
appear to Dear a definite relation- 
ship. It is safficient to point out that 
below discriminate line AA, only 
grade 0 lesions were observed. Be- 
tween discriminate lines AA and BB, 
the majority of the lesions were grade 
1, and above discriminate line BB, 
most lesions were grade 2 and 3. It is 
interesting to knew that the discrimi- 
nate lines AA and BB both have nega- 
tive slopes. In other words, if the time 
of exposure is prolonged, very low 
intensity of the radiant energy may 
cause retinal damage. This is in agree- 
ment with our previously reported 
experimen: that even an indirect 
ophthalmoscope light, if directed on 
the retina for one hour, can produce 
considerable damage to the retina of a 
rhesus monkey." 

Finally, we were able to confirm the 
observations of others™=® that the 
fovea is more sensitive to the thermal 
effects of light radiation than the 
extramacular retina since the energy 
necessary io create our two foveal 
burns was less than that required to 
create extrafoveal burns of compa- 
rable histopathologic damage. 
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Experimental Photocoagulation 


of the Human Retina 


II. Eleczen Microscopic Study 


Ingolf H. L Wallow, MD; Mark O. M. Tso, MD; Stephen Elgin, MD 


® Minimal retinal damage in xenon-arc 
Photocoaguimtion lesions in man 14 hours 
to three dars after exposure was confined 
to the retinal pigment epithelium (RPE) 
and consisted of accumuiation of lyso- 
some-relatec 2odies in the cytoplasm. 
Slightly mer= ntense damage consisted 
of dilation, vacuolization, and breakdown 
of the lam=iae of the smooth-surfaced 
endoplasmic reticulum, preferentially 
around metani1-rich cell pertions. Under- 
neath more heavily vacuolated cells of the 
RPE, already in the periphery of ophthal- 
moscopicaily just-visible lesions, dam- 
age extencs# into the endethelial cells of 
the choriocapillaris and into the photo- 
receptor el=ments. Macrophages _es- 
caped from the choroidal circulation to 
appear on both sides əf the Bruch 
membrane and within the subretinal 
space. 

More interse lesions showed features 
identical te hese described in monkeys 
and are exsected to show the same 
morphologic=pattern of healing. 

(Arch Ophthalmol 95:1041-1050, 1 977) 
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E the companion report (see p 1035 
this issue) acute retinal lesions 
inflicted in man by a xenon-are photo- 
coagulator were described by clinical 
and histopathologic observation. In 


nantes ae 
Fig 1.—Retin 


thers 


far periphery of grade 1 lesion. Numerous 
bodies (db) resembling lysosomes and 
re present. Nuclei en) of cells are regular; 


al pigment epithelium (RPE) from 
oval to round, moderately electron-dense 
numerous larger lipofuscinlike granules (Ig) a 


the absence of published ultrastruc- 
tural examinaticns ef such lesions in 
man, an electron microscopie study 
was undertaker to further define 
alterations at the eytologie level. In 





peg 
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numerous cytoplasmic basal infoldings (bif) are present; basal plasmalemma (plm) is in 
close contact with the basement membrane (bm), whick forms the cuticular portion of 
Bruch membrane (BM). The outer segments (os) of the photoreceptor cells and Bruch 
membrane are normal; ct indicates connective tissue portion o“ Bruch membrane; je, 
junctional complex of adjacent cells of the retinal pigment epithelium; mg, melanin 
granule ( x 10,500). Inset, Periphery of same lesion by ligrt microscopy. Left arrow points 
toward area of electron micrograph (x 195, AFIP Neg 72-3021). 
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Fig 2.—Cytoplasmic vacuolization of RPE at periphery of grade 1 
lesion (top), and of grade 2 lesion (bottom). Vacuolated cell 
borders against nonvacuolated cell that contains numerous 
dense bodies. Top, vacuolization is centered around melanin- 
containing areas. Bottom, Choriocapillaris is indicated by chc. 
Insets at top and bottom show corresponding light microscopic 
fields; arrows indicate areas of respective micrographs. See Fig 1 
for key to remaining abbreviations (AFIP Neg 72-3022; Top, 
x 9,500; Bottom, 3,200; Insets, X 130). 


















grade 1 ‘esions, the appearance of 
minimal é=nage was traced so as to 


define the Sectrum of changes of the - 


retinal pigraent epithelium (RPE), the 
choriocap{laris, and the photoreceptor 
cells. Grage2 and grade 3 lesions were 
evaluated fer comparison with lesions 
in monke>s produced and followed up 
into theireronic stage in a previous 
study.' 


PATENTS AND METHODS 


Retinal Lins of graded intensities were 
produced im e ght eyes of eight human 
patients usimg a xenon-are photocoagula- 
tor. The eyes were enucleated 14 hours to 
three days ter because they contained 
malignant temors. The companion report 
(see p 1035 this issue) has detailed the 
instrumentation and tissue processing. 
After serial epoxy resin sections of the 
retina and choroid had been evaluated by 
light micrssopy, representative photo- 
coagulatior 2sions were chosen for elec- 
tron microsc pic study. Ultrathin sections 
were preparel, stained with uranyl acetate 
and lead ciate, and examined in an elec- 
tron microszepe. 


RESULTS 


The pattern of damage was the 
same at the periphery of all lesions 
regardless of their severity. These 
changes at the periphery will be 
described <cogether with grade 1 
lesions. Ob ervations on the central 
areas of grace 2 and grade 3 lesions 
will be diseassed subsequently. 


"Grade 1 Lesions 


At the extreme periphery of the 
burns, outsHe changes visible by light 
microscope. the RPE contained nu- 
merous liporuscin granules and many 
small cytep asmic dense bodies (Fig 
1). The Brwch membrane, choriocap- 
illaris, anc the photoreceptor elements 
appeared azaltered. 

The periphery that by light micro- 
scopic examination had exhibited 
swelling > the RPE, by electron 
microscope showed numerous vacuoles 
within the pigment epithelial cyto- 
plasm (Fiz 2, top). At times vacuoles 
were aggemgated around melanin- 
containing areas (Fig 2, bottom). A 
large numb-r of lamellated, intracyto- 
plasmic imeusion bodies were noted 
(Fig 3). Taere were gross disruptions 
of the apical zytoplasms of RPE cells 
(Fig 4, lef} Associated with vacuolar 
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eneath double arrow in Fig 1, inset. 
lusion bodies (lib) interpreted as outer 





segments having undergone accelerated turnover.? See Fig 1 for abbreviations (AFIP 


Neg 72-3023; x 11,000). 


changes of the RPE proper were 
changes of structures near both its 
base and its apex. 

The basement membrane of the 
retinal pigment epithelium and the 
connective tissue portion of the Bruch 
membrane persisted, but the base- 
ment membrane of some endothelial 
cells of the choriocapillaris was discon- 
tinuous (Fig 4, left). Endothelial cells 
of the choriocapillaris were swollen 
and showed discontinuities (Fig 4, 
bottom right). Mononuclear cells con- 
taining lysosomes and cellular debris 
were seen outside the lumen of capil- 
laries (Fig 4, left), internal to the 
Bruch membrane (Fig 5, bottom left) 
and in the subretinal space (Fig 5, top 
and bottom right). 

Some outer segments of the photo- 
receptor cells showed breakdown of 
their architecture with densification 
of the lamellae (Fig 4, left), others 
contained tubular and vesicular pro- 
files (Fig 4, top right). Within the 
inner segments of some photoreceptor 
cells, the disks of the outer segments 
were arranged in short stalks lying 
external (Fig 6, top) or internal (Fig 6, 
bottom) to the outer limiting mem- 


Photocoagulation Electron Microscopic Study—Wallow et al 1043 


brane. 

At the eenter ef grade 1 lesions, the 
cytoplasm of the retinal pigment 
epithelial cells showed densification 








and disintegratien (Fig 7). The Bruch — 


membrare persisted. Within its con- 
nective t:ssue portion, strands of a 
fine, fibrillar material interpreted as 
fibrin were present. There were broad 
discontinuities o? the basement mem- 
brane of the choriocapillaris and of the 
endothelial cell layer with thrombotic 
material filling some lumina. Changes 
of the paotoreceptor elements were 
more extensive than in the periph- 
ery. 


Grade 2 Lesions 


By ligkt microscopy, pale-staining 
oval bodi2s were observed within the 
RPE (Fig 8, inset). By electron micros- 
copy, these bodies were identified as 
nuclei retaining segments of the 
nuclear membrane (Fig 8). The Bruch 
membrane persisted. The outer seg- 
ments o the photoreceptor cells 
showed dsarray of the lamellae with 
formatior of tubular and vesicular 
structures (Fig 9). Within the outer 
nuclear layer mononuclear cells con- 
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Fig 4.—Vacuolated RPE, adjacent pnotoreceptor cell outer segments (os), and chorio- 
capillaris (chc) from periphery of grade 1 lesion underneath arrow in light micrograph 


inset. Left, Apical cytoplasm of 
confluent cystic spaces. Smooth 
unusually arranged in regular maean 
are broken down and appear very electron-dens 
(bm) of RPE and connect 
Cytoplasm of endothelial ce 
loss of normal fenestrations. Basement m 
(heavy arrow). Mononuclear cell (M) with 
intracytoplasmic dense bodies resembling 
basement membrane and connective tissue 
72-3024: x 6,000; Inset, x 195). Tap right, 


ive tissue portion O 


RPE cell is grossly disrupted, with formation of large 
-surfaced endoplasmic reticulum (ser) in some areas is 
droid pattern. Larger patterns of outer segments 
e (white arrow). Basement membrane 
f Bruch membrane (BM) are intact. 
lls (end) of choriocapillaris is swollen and vacuolated, with 
embrane of one endothelial cell has defect 
der cytoplasmic processes and numerous 
lysosomes is located between this interrupted 
(ct) portion of Bruch membrane (AFIP Neg 
Tubular and vesicular profiles are frequent 


within outer segments (os) (x 10,500). Bottom right, At periphery of another grade 1 


lesion, underneath right arrow of inset of 
cytoplasmic processes of adjacent endothelia 
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Fig 1, there is separation of swollen 
| cells (end) (arrows) ( x 11,000). 
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taining mostly pigmented cellular 
debris were present (Fig 10, top). At 
the outer plexiform layer of the 
retina, dark dots were seen by light 
microscopy (Fig 10, bottom) that by 
electron microscopic examination cor- 
responded to degenerate cone pedicles 
and rod spherules (Fig 11). Dendrites 
of the bipelar cell layer contacting 
such synaptic endings were often 
unaffected. 


Grade 3 Lesions 


Pyknosis of the nuclei of most 
retinal cells was seen throughout the 
retina. The cytoplasm was disinte- 
grated, remnants of cell membranes 
appeared as ghostly outlines. The 
internal limiting membrane remained 
continuous (Fig 12, top). Vitread of 
the internal limiting membrane cells 
with elongated nuclei, numerous cyto- 
plasmic membrane-bound bodies, and 
long, slender, cytoplasmic processes 
were frequent (Fig 12, top and 
center). The basement membrane of 
retinal bloed vessels persisted; the 
endothelial cells were degenerate (Fig 
13). Between outer segments of the 
photoreceptor cells, particularly in 
cones, irregular focal densifications 
were evident (Fig 14). The Bruch 
membrane was continuous, the retinal 
pigment epithelium was basally dis- 
rupted and desquamated (Fig 12, 
bottom). Widespread damage was 
present in the choriocapillaris and 
extended into the deeper choroidal 
layers. 


COMMENT 


Mild ophthalmoscopically just visi- 
ble xenon-are photocoagulation burns 
were examined in this study as a 
means to determine in man the spec- 
trum of minimal injury to individual 
retinal and choroidal layers such as 
RPE, chorioeapillaris, and photorecep- 
tor cells. The properties of conven- 
tional xenon-arec photocoagulation 
seemed suitable for this purpose. 
Retinal damage from this coagulation 
is thought to be of thermal nature 
spreading by conduction from the 
RPE toward the neural, retina and 
choroid.* The RPE should thus show 
fine structural alterations prior to 
damage to other structures. This was 
confirmed when we examined the 
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Fig 5.—Mononuclear cell (M) overlies vacuolated cell of RPE in pæracentral region of 
grade 1 lesion. Top, Mononuclear cell contains lamellar material {Im} melanin granules 
(mg), and dense debris (arrows). Strands of fine fibrillar materia , presumably fibrin (f), 
are present (X 12,000). Bottom left, Cell with bilobed nucleus underneath same 
vacuolated RPE cell. Extracellular, fine fibrillar material is seem. This cell is situated 
internal to Bruch membrane (BM). Note also portion cë mononuciear cell (M) within 
lumen of choriocapillaris (chc) ( x 12,500). Bottom right, Light microscopic field of same 
area. Arrows indicate mononuclear cells shown at top and at left (AFIP-Neg 72-3025; 
x 195). 
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Fig 6.—In paracentral region of two grade 1 lesions, lamellae of outer segments (os) of 
photoreceptor cells, are present within inner segments (is), both outside (top) and inside 
(bottom) external limiting membrane (xim). Lamellae are consistent with outer segments 


regenerating after retinal reattachment.° 
x 22,500). 


periphery of lesions at the transition 
from minimally injured to apparently 
normal cells. There was dilation, 
vacuolization and breakdown of the 
smooth-surfaced endoplasmic reticu- 
lum within affected RPE cells in the 
absence of morphologic damage to the 
photoreceptor cells or to the choriocap- 
illaris. In addition, even within single 
RPE cells, vacuolization seemed more 
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(AFIP Neg 72-3026; Top, x 22,500; Bottom, 


prominent around melanin-rich cell 
portions. 

Thermal spread in conventional 
xenon-are photocoagulation is slow 
since low energies and long exposure 
times are used. In a single relatively 
homogeneous layer like the RPE the 
spread should be gradual and should 
result in a continuum of alterations. 
Consequently, one would expect that 


damage even less than cytoplasmic 
vacuolization should be present in cells 
peripheral to the vacuolated ones. 
Cells in this location contained an 
unusually large number of cytoplas- 
mic inclusions most likely related to 
lysosomal activity. A similar observa- 
tion has been made previously after 
mild photic injury’ suggesting that 
during a few days following photo- 
coagulation an increased number of 
lysosome-related bodies may be the 
only morphologic trace of the previous 
exposure. This would then indicate a 
morphologic damage level below that 
of cytoplasmic vacuolization. 

Toward the center of all lesions, 
alterations of the RPE became more 
severe, consisting of increasing vac- 
uolization of the cytoplasm, disruption 
of the apical and basal plasma mem- 
brane, and focal densification of the 
cytoplasm. These changes corre- 
sponded to a faint whitish retinal 
discoloration as seen on ophthalmos- 
copy. It is important to recognize the 
lower limit of ophthalmoscopic visibil- 
ity. This limit is given by the size of 
the lesion relatively independent of its 
severity. In another investigation, 
evaluating argon laser photocoagula- 
tion in monkey vacuolization of the 
RPE and in addition necrosis of 
photoreceptor cells was seen, yet on 
ophthalmoscopy no such lesion could 
be identified—unless the lesion diam- 
eter exceeded 60 u at the level of the 
RPE and 30 u at the level of the outer 
nuclear layer.’ This limit to a practical 
clinicopathologic correlation of mini- 
mal acute retinal injury from photo- 
coagulation in monkeys most likely 
will be applicable also to man. Conse- 
quently, in a human patient, similar 
irreversible photocoagulation injury 
may be present yet may not be recog- 
nizable on ophthalmoscopic examina- 
tion. 

The zonal pattern of ophthalmo- 
scopic and histopathologic changes 
observed after xenon-are photocoagu- 
lation in the retina was also present in 
the choroid. The area of morphologic 
damage to the choriocapillaris was 
smaller than the area of damage to 
the RPE. Surprisingly, definite 
changes of the choriocapillaris existed 
already under heavily vacuolated RPE 
cells at the periphery of grade 1 
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Fig 7.—Cytoplasm of RPE cell at center of grade 1 lesion is dense and disintegrated. 
Basement menbrane of RPE is intact. Fibrillar material, presumably fibrin (f), extends 
through defes in wall of choriocapillaris (chc) into connective tissue of Bruch membrane 
(BM) and is also present under RPE. This lesion is shown by light microscopy in inset of 


Fig 4, left (A=> Neg 72-3027; x 15,500). 





Fig 8.—In >aracentral region of grade 2 lesion, nuclear remnants of cell of RPE are 
identifiable >y segments of nuclear membrane (nm) ( x 13,500); see Fig 1 for abbrevia- 
tions. Inse, Arrow indicates nucleus as seen by light microscopy (AFIP Neg 72-3027; 
x 265). 
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Fig 9.—In paracertral region of same 
lesion as in Fig 8, irregular tubular and7 
vesicular structures within outer segments 
(os) of photoreceptor cells are prominent 
(AFIP Neg 70-3028 x9,500). 


lesions and consisted of swelling and 
discontinuities o? the cytoplasm of 
endothelial cells There were also 
extravascular fibrin strands and nu- 
merous phagocytic mononuclear cells 
within the lumen of the choriocapil- 
laris, between the lumen and the 
Bruch membrare, underneath the 
RPE and within the subretinal space. 
In accord with reeent tracer studies 
that positively icentified such cells as 
hematogenous,’ the phagocytic mono- 
nuclear cells in this study were inter- 
preted as blood-borne macrophages. 
Since in grade 1 lesions no similar cells 
were observed around retinal blood 
vessels, most or all of them seemed to 
originate from the choriocapillaris. 

Minimal damage to photoreceptor 
elements was the same as summarized 
previously,* consisting of tubulovesic- 
ular breakdown of the outer segment 
lamellae. This change contrasted 
clearly with mere severe alterations 
consisting of myriad focal densifica- 
tions. 

Electron microscopic observations 
of grade 2 and grade 3 lesions showed 
features essent ally identical to those 
described in acute lesions in monkeys.’ 
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Fig 10.—Outer nuclear layer in para- 
central region of grade 2 lesion. Top, 
Mononuclear cell (M), located near the 
external limiting membrane (xim), con- 
tains debris (single arrow) and has long 
cytoplasmic extensions (double ar- 
rows) almost completely surrounding 
dense nucleus of photoreceptor cell 
(x 13,500). Bottom, Light micrograph 
of same lesion with single arrow indi- 
cating same area. In outer plexiform 
layer (opl), dark dots are seen (double 
arrow) (AFIP Neg 72-3028; x 395). 





Fig 11.—Area similar to that shown in Fig 10, bottom, near double arrow. Cone pedicle 
(cp) and several rod spherules (rs) with fragmented contents correspond to dark dots in 
outer plexiform layer. Some dendrites (d) contacting cone pedicle appear normal; at 
lower right is pyknotic nucleus épy) of photoreceptor cell (AFIP Neg 72-3029; x 10,500). 
This electron micrograph was taken from lesion shown in Fig 2, bottom inset. 
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Fig 12 —Center of grade 3 lesion. Top, Cell with lobulated nucleus and electron-dense 
cytopiasmic granules (cg) lies within the vitreal cortex (vc) close to intact inner limiting 
membrane (ilm) (x 16,000). Inset, Left arrow indicates area of electron micrograph 
(x 100). Center, Same lesion near right arrow of inset at top. Cells within vitree! cortex 
have long slender cytoplasmic processes (cp) (x 14,500). Bottom, RPE. Bruch 
membrane (BM), and choriocapillaris (chc) at center of same lesion. Necrotic cells of 
RPE ere disrupted at their base. Basement membrane (bm) of RPE is continuous. 
Endothelial cells of choriocapillaris are fragmented. Portions of endothelial basement 
membrane are absent (AFIP Neg 72-30210; x 5,300). 
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Fig 13.—Small retinal blood vessel from 





area indicated by double arrow in inset of Fig 12, 


Re ea? aa EA 





top. Basement membranes (bm) of wall of this vessel are mostly intact, but endothelial 


cells (end) and pericytes (p) are necrotic. Blo 
by large mononuclear cell (M) containin 


x 11,500). 


In grade 2 lesions, damage of cone 
pedicles and of rod spherules was 
noted, but frequently dendrites of 
bipolar cells were unaltered. If the 
changes observed in the outer plexi- 
form layer had been caused directly 
by thermal injury, the cell processes 
on both sides of the synapse should 
have been affected. This seems to 
indicate that the immediate thermal 
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od vessel is 2imost completely surrounded 
g debris (arrow) (AFIP Neg 72-30211; 


damage affected only the RPE and 
the rod and cone nuclei while the 
degenerative changes observed in the 
axonal endings were secondary (ret- 
rograde) an interpretation shared by 
others.”:"" 

In grade 3 lesions, some structures 
were not destroyed in spite of full- 
thickness necrosis of the retina. The 
internal limiting membrane, the base- 
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Fig 14.-Center of same lesion. Focal 
densification (arrows) of photorecep- 
tive lamellae is more prominent in cone 
(right) than in rod (left) outer segments 
(AFIP Neg 72-30211; Left, x 24,000; Right, 
x 22,500). 


ment membrane of the RPE and the 
basement membranes of some retinal 
vessels persisted. In addition, portions 
of the basement membrane of the 
choriocapillaris remained. In man, 
grade 2 and grade 3 lesions have not 
yet been observed into the chronic 
stage. The identical appearance in 
man and monkey of the acute lesions 
lead us to suspect that the morpho- 
logic features in the chronic stage will 
likewise be the same, or at least very 
similar. 
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< € An iron foreign body was placed into 
_ the vitreous cavity of 22 rabbits’ eyes. The 
electroretisegraphic (ERG) changes over 
_ @.15-week period were recorded. These 
_ changes were compared to those in a 
ermal rabbits and a group of 
5 is whom a sham operation was 
“performed Twelve eyes were enucleated 
during this period and examined histo- 
pathologically. 

Histopathologic and tunctional changes 
in siderosis were both prograssive in time, 
but the ERG values were more consis- 
tent amorg the 22 animals than the 
morphologic changes. fran oxidation 
(Fe-.Fe4 Fe’) was found and suggested 

“oto be the radiating factor of the direct 
__ Tron cytotoxic effect on the retina. 
_ Arch Ophthalmol 95:1054-1058, 1977) 














there ass been a marked decrease 
o A in the clinical incidence of sider- 
-osis bulbivover the last years because 
of the inasduction of the improved 
techniques of safety deviees and early 
surgical removal of magnetic intraoc- 
ular foregn bodies, Hewever, the 
prognosis ef eves both waith retained 
or removed foreign bodies remains 
uncertainanc controversial.' 
‘Serial electroretinographic (ERG) 
‘Studies ia patients harboring an 
intraocular iron foreign body are 
-consideree «an objective measure of 
-retinal function, and hence a useful 
“diagnostic tool A reversible nega- 
‘tive + phase {increased A~ wave and 
either norval or increased B— wave) 
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> rimental Siderosis in the Rabbit. 


: Correlation Between Electroretinography and Histopathology 


= Sonja $. Declereg, MD; Phillip C.A. Meredith; A. Ralph Rosenthal, MD 


followed by an irreversible negative — 
phase (decreased B— wave and normal 
or decreased A~ wave) and later by an 
extinguished ERG have been the 
commonly described sequence of pro- 
gression." 

The histologic findings of the de- 
generation induced by iron in the 
ocular tissues, and especially the 
retina, have been obtained mainly 
from eyes with advanced clinical sid- 
erosis. "° 

The ERG findings in experimental 
siderosis in animals has resulted in 
conflicting reports." The histopa- 
thology of experimental siderosis has 
been well documented, but most inves- 
tigators have dealt with ocular reac- 
tions to iron solutions or suspension 
rather than with a solid iron frag- 
ment, which is the causative agent of 
siderosis in human eyes. The experi- 
mental flooding of the eye with iron 
solutions or suspensions may well 
explain why retinal degeneration was 
thought to be secondary to selerotie 
vascular changes. In 1966 Wise? 
pointed out that an entirely diferent 
picture, more similar to human sidero- 
sis, was seen when iron was released 
slowly into the eye. 

The primary objective of this study 
was to investigate the correlation 
between the ERG changes induced by 
the presence of an intravitreal iron 
foreign body and the associated ocular 
histopathology. The time sequence of 
appearance of both changes is also 
considered. 


MATERIALS AND METHODS 


Twenty-seven male and female. albino 
New Zealand rabbits weighing between 2.3 
and 3.1 kg were used in this study. After 25 


Experimental Siderosis— 


_ different intensities: W, + ND 














mg chlorpromazine (Thorazine) hydrochlo- 
ride was given intramuscularly, the animal 
was placed in a restraining box, which was 
then instzllec in £ shielded Faraday cag, 
Under these cond tiers the. ERG record- 
ings coulc proceed easily, eliminating the 
need for general anesthesia. oe 

The ERG was recorded by means of a 
bipolar child-size eye ontact electrode o 
the Burian-Allen tyne. The eyes wer 
dilated with atropine sulfate 1% and the 
cornea was anesthetized with proparacaine 
hydrochloride (Opthazre) 0.5%. To secure a 
good electrical contact, 1 drop of 0.2% 
hydroxymethyleellulose (Lyteers) was ap- 
plied to the surface of the contact lens. The 
rabbit was grounded Sy means of a stain- a 
less steel aeedle insexted intradermally in 
the forehead area. : E 


; The ERG 
Recording Apparatus 
The electrical respanse was fed intoa | 

differentia! amplifier and displayed on a 
cathode ray stozage oscilloscope. Theo = 
frequency response ef ‘the system: was-set ae 
from 0.1 te 309 Hz. The sweep speed was 20 zo 
msec/em. Ten mäcrs-second flashes of. = 
different intensities were produced by al 
xenon flash of a photestimulator mounted 
on a movable arm. Set for intensity 16, — 
1.5 x 10° candle pewe* was provided with 
the lamp zentered IZ im away from the. 
subject’s eye. Polaroid photographs of the - 
various tracings were obtained as-a perma- 
nent record. : 


The ERG Sequence 


The animals were exposed to room light 
for at least five hours prior to starting the 
ERG recording. A photopic ERG was 
performed using the. dash intensity. Wy, 
(p stands for photepica, which corresponds 
to white light intensitz 8 on the photostim- 
ulator. Cees 

After 18 minutes of dark adaptation, 





































scotopic ERG was performed us 
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STIMULUS CONDITION. ~~ 
Fig.1.—Normal variation in the A— and B— 
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DAYS POST SHAM OPERATION 


f Fig 2. ~A— and B— wave amplitude of sham operation eyes as percentages of intact 
fellow-eyes. Each value represents the mean of five rabbits. Sham operation was 
performed at zero on time axis. Daily ERGs, using four different testing conditions, were 
































Foreign body, FB; ferrous i iron stained with the Lillie method, Fe; ferric iron stained with the Peris method, Fe? the retinal pigment epithelium, RPE. 
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wave with the left eye expressed as a Performed. 
percentage of the right eye. Each. point 
‘represents the mean value (+ 2-SD) for 12 
tYabbits totaling 44 recording sessions 
using the four different testing conditions: 
Way. WND, W,, and W,.. 
Table 1.~Histopatnology of Progressive Siderosis‘ 
Position of FB 
Case Weeks After Fe on Microscopic 
No. . Implantation Examination Cornea Lens Ciliary Body iris 
+g 1% Touching lens; Negative Fe? } Capsule where Fe epithelium Negative 
encapsulated Fe?} direct contact on side of FB 
22 2 Midvitreous; strands Negative Negative Fe? macrophages Negative 
around FB 
= a 3 3 EFT 
3 4 On retina; encapsulated Negative Fert epithelium Ee, } epithelium Fe’ epithelium 
FEPER - = REET cprarenaan 
4 4 Midvitreous Negative Fee} epithelium Fe epithelium Fe* epithelium 
5 5 % in lens, protruding Negative Fe? capsule Fe’ epithelium Fe? epithelium 
: posteriorly i 
6 6 Midvitreous: Negative Fe? epithelium Fe? gel Fe?) epithelium 
strands around FB fef epithelium pet muscle 
F 8 Close to retina: Negative Fe? epithelium Fe? nedi Fe? epithelium 
strands around FB Fef epithelium 
8 10 injens Negative Fe? epithelium: Fe? epithelium Fe epithelium, 
: PAS-reduced muscle 
9 40 Close to retina: Fe? epithelium Fe? epithelium, Fet epithelium Fe® epithelium, 
encapsulated capsule; muscle, 
: : : PAS-reduced stroma 
AO es 43 Midvitreous Fe epithelium, Fe? epithelium, Fe? epithelium, Fe? epithelium, 
ese : endothelium, capsule; i stroma; muscle, 
= fg : stroma PAS-reduced PAS-reduced stroma : 
ee ee Midvitreous Fe’ epithelium. Fe? epithelium, Fe? epithelium, Fe’ epithelium, 
i endothelium, capsule; stroma muscle, : 
Descemet PAS-reduced stroma 
: ae membrane : 
42 15 Midvitreous; Fe epithelium, Feĉ epithelium, Fe epithelium, Fe epithelium, 
Da: encapsulated stroma, stroma stroma muscle, 
: : endothelium stroma 









Fig 3.—A— and B— wave ar plitude o 


16 1716. 8 19 8 5 51833724 ; 
peep pepe “ne implanted eyes as Jere 











duced by aneutral 
1.0 log unit, W, = 
unattenuated, ard: 7 
tensity & seetopic. 
At each setting ts 
apart were applied to: sey 
tively and the averape a plit 

two flashes. was expressed in 

We know from prev asi 
ineluding our owr 

a large day-to-day 
in the same 
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variability of the difere 
right eye and tke ft ¢ 

smaller. This prompted 
difference in amp ituiiesaf. 
wave between the-tght and the left e 
and to express the ERG amplitude as éx- 
2 4 perimental eye/rormal fellow eye x 
WEEKS 100%. = 

TIME POST Fe IMPLANTATION 































wocedures were pe 
formed; ©) sham eration” rabkits: 5 
sure is animals in which apars plana puncture wag 
Feat reve a too ieee nuci made, saline injected. or glass implanted, 
“Fe? debris. Same $ case 1 + area of total retinal atrophy but no ree foreign P a erted; and @ ) 
Paes iron implantation. rabits: 22 animals in 
Fe 7 ; or : which iron was imolanzed into the vitreous 
Fe? ahere direct contact with FB; remaining retina normal and lens via sclerél puncture. 





Vitreaus Retina 
ear layer and photoreceptors; swelling 

































CF ad : 
Feat dekis 


Fe? debris. 

























Same is case 2 + faint Fe? internal limiting membrane ‘ 
- Implantation Technique — 
Mild atrophy in outer retina 


In rabbits, anesthetized with @6 ml 
droperidol intramusealarly, one ‘piece: of 
SM pure iron wire, 0.25 rem in diameter, 3 nim 
Same as case 4, 










Fe debris 





Fee debris: Sam case 4 + faint Fe? RPE 
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a in length, and 1.0 mg i weight, was placed 
: PAS-reduced in one eye, using the following o erative. 
- 7 g g op 
= negative: Discrete atrophy of outer retina, PAS-reduced technique: The sclera was exposed over the’ 
= negative Fe? in all layers; seldom RPE, atrophy PAS-reducead pars plana and the iron particle We, 
l : : inserted into the lumen of a 22-pauge 
= lumbar puncture needle; using this‘neddle a 
Fe? debris pers; atrophy PAS-reduced puncture was made inte the vitreous eavity 
and the iror fragrzent “released ander: 
Fe? debris 


uniform in RPE & well-preserved structures direct visualization byppushing the stylet of 
opt: nerve 


the lumbar punctuse needle, This echnique 
permitted us to implant the foreign body. 

Fe! debris Fe® ina! layers. marked atrophy either in midvitreoas, = ose to the retina, or 

: a Fe? optic nerve in the lens. Steri œ i 

were. observed. The 

unoperated to serve as. 
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Fig 4.—Abrupt transition (arrow) between normal and pathologic retina with severe loss 
of outer nuclear layer and photoreceptors but unaffected inner layers, nine days after 
iron implantation. V = vitreous cavity (Perls, original magnification x 100). 


Sham Operation 


To investigate the effect of trauma on 
the ERG, two rabbits were subjected to a 
scleral puncture made with a 22-gauge 
lumbar puncture needle, but no iron was 
implanted. In two rabbits an additional 20 
uml saline was injected in the vitreous, and 
in one rabbit a glass splinter was 
implanted in the vitreous in order to elimi- 
nate the possibility that the ERG could be 
altered by the presence of nonspecific 
agents. 


Histopathology 


Twelve eyes were enucleated at times 
varying from nine days to 15 weeks after 
implantation of the iron foreign body. One 
rabbit was chosen whose ERG was repre- 
sentative for the group at each designated 
time. The eyes were fixed in phosphate- 
buffered 10% formaldehyde solution and 
examined histopathologically. At the time 
of microscopic examination the foreign 
body was gently removed and the areas of 
gross involvement noted for appropriate 
histologic sectioning. The specimens were 
stained with hematoxylin-eosin, PAS, the 
Lillie method for ferric iron, and Perls 
staining for ferric iron.” 


ELECTROPHYSIOLOGIC RESULTS 
Normal Eyes 


A group of 12 normal rabbits were 
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subjected to a total of 44 recording 
sessions over a four-month period. 
The results are illustrated in Figure 1. 
The mean differeace in amplitude of 
the A— and B— wave between the 
right and left ey2, with the left eye 
expressed as a percentage of the right 
eye, was less than 2% in the scotopic 
ERG (testing stimuli: W,ND, W,, and 
W,.) and less thar 10% in the photopic 
ERG (W,,). 


Eyes With Sham Operation 


The ERG changes occurring after 
sham operation are shown in Figure 2. 
Standard errors of the mean, not 
shown for reasons of clarity, were 
statistically significant from the nor- 
mal group #P < .01). 

All five animals showed an imme- 
diate decrease in both A— and B- 
wave for all four testing conditions. 
The initial decrease noted the first 
day after the sham operation approxi- 
mated 15% in the B— wave, and 20% in 
the A— wave (depending on stimulus 
conditions). The cecrease in amplitude 
was maximal between the second and 
third day. By the second day the B— 
wave had dropped 25%+, 32%, 


26% +, 24%+ for Ws» WND, W,, and 
W., respectively. The decrease in A+ 
wave was 40%+, 52%+, 29%+, and 
20%+ for Ws, W,ND, W., and Wss 
respectively. Ophthalmoscopic exami- 
nation showed that the vitreous had 
remained clear. 

The recovery to preexperimental 
and normal control values was 
achieved within one week. Repeated 
ERG recordings five weeks later 
showed normal values. 


Eyes With Intraocular 
Iron Foreign Body 


The results of the ERG changes 
following intraocular foreign body 
implantation in 22 rabbits are shown 
in Fig 3. As in the sham operation 
group, an immediate but larger 
decrease in A— and B— wave ampli- 
tude was present in both photopic and 
scotopic conditions. On the first day 
postimplantation the decrease in B- 
wave approximated 30%. The decrease 
in A— wave approximated 40%. These 
values were statistically significant 
from the normal group (P < .01). 

Unlike the sham operation group, 
the A— and B— wave amplitudes did 
not return to normal control levels. A 
very slow deterioration was noted, 
and by the 15th week postimplanta- 
tion, the decrease of both A— and B— 
wave amplitudes in photopic and 
scotopic ERG were on the average 
45%. 

The A— wave fluctuated more than 
the B— wave in relation to time, but 
also in relation to the stimulus. During 
all our ERG recordings we never 
encountered the negative + phase. 
The A— and B— wave were both 
reduced from the very beginning. It is 
also noteworthy that the results 
obtained with the four different 
testing conditions became more uni- 
form in value as time elapsed. 

No significant intraocular hemor- 
rhage was present in any of the eyes 
studied. In the present investigation, 
latency times were identical in both 
the experimental and fellow normal 
eyes. 


HISTOLOGIC RESULTS 


The histopathologic findings of the 
enucleated eyes are summarized in 
Table 1. In the eye enucleated 1% 
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Fig 5.—Direct siderosis four weeks after iron implantation. Iron 
staining for Fe’ is present in the entire thickness of the retina, 
limited to the vicinity of the foreign body. V = vitreous cavity 
(Perls, orignal magnificatiom x 10). 





Fig 6.—Encircled area in Fig 5 shows prominent iron staining; 
edema of the inner layers is present without loss of photorecep- 
tors (PC). V = vitreous cavity (Perls, original magnification 
x 160). 





Fig 7.—&ainable Fe? throughout disorganized retina with phago- 
cytic RP= cells (MP) (righ=) in contrast to well-preserved retira 
with uniformly staining RPE (left). Both eyes were enucleated 13 
weeks @ter iron implantation and had similar ERG. CH = cho- 
roid, V = vitreous cavity (Perls, original magnification x1C0 
[right], = 40 [left]). 
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weeks after the foreign body implan- 
tation Fe? and Fe’ could be demon- 
strated only in structures adjacent to 
the foreign body: the epithelial cells of 
the ciliary body, vitreous debris, and 
the lens capsule. The changes in the 
retina were limited to localized atro- 
phy, which consisted of loss of the 
outer nuclear layer and photorecep- 
tors. 

There was an abrupt transition 
from normal to pathologic retina (Fig 
4). The retinal pigment epithelial cells 
in the affected area were larger than 
normal, and some of them had 
migrated into the sensory retina, indi- 
cating an increased phagocytic role. 
This early involvement of the outer 
retina in rabbits confirms the obser- 
vations by other authors,''’ which 
differs from that in man (see “Com- 
ment” section). 

In the fourth week Fe' and Fe? were 
noticed in the entire thickness of the 
retina, limited to the immediate vicin- 
ity of the foreign body. This heavy 
positively staining area was well 
preserved, with only some distortion 
in the ganglion cell layer adjacent to 
the foreign body (case 3) (Figs 5, 6). 
As the time of foreign body retention 
increased, the retina showed increas- 
ing atrophy. The cell loss was always 
more pronounced in the outer retina, 
with retinal pigment epithelial cells 
becoming largely involved in phagocy- 
tosis and lipofuscin profusely visible 
among the disorganized and necrotic 
layers (Fig 7). Areas of normal retina, 
normal inner layers of retina, and 
atrophic retinal areas were present, 
but in variable proportions. Excep- 
tions to this rule were the eyes in 
which the foreign body was lodged in 
the lens (cases 5 and 8). The retinal 
changes in these eyes remained mild 
and confined to the outer layers. The 
location of the foreign body explains 
the difference observed between the 
two eyes enucleated at the tenth 
week. In the animal harboring the 
foreign body in the lens (case 8) 
discrete atrophy of the outer retina 
was seen, whereas in the animal in 
which the foreign body was on the 
retina (case 9) Fe was present in large 
amounts throughout the retina. 

The appearance of stainable iron in 
the retina was a gradual process; it 
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Fig 8.—Postmortem appearance 13 weeks after iron implantation. 
Vitreous strands (VS) and corrosion (C) are present around the piece of 
iron. 


Table 2.—Siderosis: Rabbit vs Human 


Early electrophysiology 


A & B wave} 


: A wave preserved, B wave} 


Early histopathology Photoreceptors damaged Photoreceptors preserved 


First O? supply encountered 
by iron released in the 
vitreous cavity 


Site of Fe?—> Fe? 
Site of damage 








first appeared in the internal limiting 
membrane, subsequently in the ret- 
inal pigment epithelium, and only at 
the tenth week in the retina, scattered 
throughout all layers. 

A remarkable retinal finding was 
observed in the eyes enucleated at the 
13th week; one eye (case 10) showed 
areas with iron scattered throughout a 
disorganized retina together with 
small areas of selective retinal pig- 
ment epithelial staining and mild 
retinal atrophy. In the other eye (case 
11) a streng iron predilection for the 
retinal pigment epithelium was seen 
with sparing of the other layers (Fig 
7). At the 15th week both uniform iron 
staining of the retinal pigment epi- 
thelium and degeneration and stain- 
ing of all retinal layers were present 


Choroidal circulation 


Outer retina 
Outer retina 


Retinal circulation 


Inner retina 
Inner retina 


(case 12). 

Lenticular, ciliary, and iris epithe- 
lia, long known for their great affini- 
ty for iron, were the first layers to 
stain positively and prominent iron 
staining was clearly evident by the 
fourth week. 

It should be emphasized that the 
presence of stainable Fe in these 
tissues was not proportional to visible 
cellular damage. Although the ciliary 
epithelium was filled with iron, nor- 
mal aqueous secretion was present. No 
changes in intraocular pressure were 
recorded by Mackay-Marg tonometry 
in the eyes before and after the iron 
implantation. 

In the sixth week the iris muscles 
stained, but only at the tenth week did 
we see iron in the iris stroma and at 
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-the 13th week in the ciliary body and 
muscle. Iron szaining was not visible 
in the cornea until the tenth week, 
when iron deposits were observed in 
the corneal epithelium. Later all 

_layers became involved. The optic 

nerve was positive for i iron stain from 

the 13th week on. 

During the process of progressive 
siderosis, a variable and very mild 
infiltration. with iron-laden macro- 
phages.was neted in and around the 
trabecular. meshwork. The choroid 
remained iror free, except for one 
specimen (case 10), which showed mild 
staining o! the choroidal vessels, but 
no morphelog e changes. As for the 
-retinal vessels, neither morphologic 
changes. nor histochemically demon- 
-strable iron was present during the 
period studied. 

‘The amount of histochemically dem- 
onstrable iror, both in ferrous and 
ferric form, fdlowed a gradual course 
(see Table 1). In the first enucleated 
eyes, both: Fe’ and Fe* were found, 
although fe? was always in much 
smaller-amouat (Fig 6). The presence 
of Fe? iron gradually decreased with 
thé time o? retained foreign body, and 
-beyond the eighth week Fe? was no 
S longer demon strable. 


COMMENT. 


~ Our main objective was to correlate 
the histopathology of siderosis and 
related ERG changes. In order to 
mimic the:clinical entity of siderosis 
we used one piece of solid pure iron. 
From our experiments we observed 
that globe perforation affects the 
ERG ‘up to one week. We could not 
judge whether retinal edema was 
-responsible for this transient phenom- 
enon, as Has been suggested in the 
past," as the first enucleation was 
"performed nire days after the foreign 
i body implantation. 

“It seems reesonable to conclude that 
following #ye perforation with an iron 
foreign bedy, the ERG changes in the 
. > -first weekare due to both the trauma 

of the foreign body penetration and 

the presence cf intraocular iron. Trau- 
ma iriduced’a decrease in amplitude in 
both A— aad B— waves, but the reduc- 

“tion inthe eyes harboring an iron 
foreign bedy exceeded the sham oper- 

ation eyes during the first week by 


















< Arch Ophthalməi—Vo! 95, June 1977 





20% in both A~ and B— waves. From 
the fifth day after foreign body 
implantation, this value became sta- 
tistically significant from the sham 
operation group (P < .001). Therefore, 
changes beyond the first week appear 
specifically related to the presence of 
the iron foreign body in the vitreous 
or lens. 

Although the ERG changes induced 
by iron were already appreciable at 
the end of the first week, pathologic 
changes in the eye enucleated nine 
days after the foreign body implanta- 
tion were confined to limited damage 
in the retina. This observation is not 
in agreement with results of studies 
of retinal structure following intravit- 
real injections of iron solutions. In 
these experiments severe retinal ne- 
crosis, massive iron staining, vaso- 
obliteration, vitreous contraction, 
and retinitis proliferans have been 
described after a comparable per- 


iod. Our experimental results corre- - 


sponded to human siderosis in which 
the ERG changes are the very first 
sign. Therefore, one has to assume 
that functional damage to the retina 
occurs at a very early stage, before 
gross histologic siderosis is apparent, 
and before stainable iron can be 
detected. 

When at the tenth week generalized 
stainable iron was demonstrable in 
the retina, no other changes in elec- 
trical potentials were seen; this indi- 
cates that the retina was poisoned 
prior to the presence of stainable 
iron. 

Since no vascular involvement was 
observed, retinal injury must be due 
to direct iron cytotoxicity rather than 
secondary to vaso-obliteration. The 
former theory is indeed the currently 
accepted one. °?" 

The 45% decrease in ERG amplitude 
present at the 15th week was rela- 
tively small compared to the severe 
retinal atrophy and prominent iron 
staining observed histopathologically. 

The individual variability in A— and 
B— wave amplitudes among these 22 
animals was related neither to the 
degree of encapsulation nor localiza- 
tion of the foreign body. The position 
of the iron piece did, however, 
influence the histologic outcome of the 
retina; when the foreign body was 
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within the lens, the wolind was isa 
severely affected. The protective role 
of the lens has been emphasized in the 
past.' Alsc. the picture of direct sider- 
osis observed in one case, where all 
layers of the retina. limited.to the. 
immediate vicinity of the foreign . 
body were stained be: well preserved, 
was strikingly different from. the 
atrophic retina seen ‘a the other cases 
where indirect or generalized sider- 
osis was present. Notwithstanding .. 
these quite diverse retinal findings, © 
we foune almest. identical ERS 
recordings. : 

In order te evaluate the process ot 
encapsulation of fereign body, all 
animals were examined regularly by 
ophthalmescopy. Meet often vitreous 
strands were observed around the 
fragment rather thee. real eneapsula- - 
tion. In our study this finding did not. 
evolve with time (Fig 8). The encapsu- 
lation did not lessen. the foreign body 
toxicity, aor did it affect the ERG 
pattern as has been suggested in other. 
studies.» The ERG salues weré very © 
comparable among ‘the 22 animals. — 
studied. All animals showed some: 
dissemination of ira: in the vitreous, 
which increased. in time; but this ` 
corresponded to the natural course of 
corrosion of iron: it becomes rusty and 
slowly disintegrates’* The histopa- 
thology af the eyes studied showed...” ) 
progressite siderosis, with sequential =- 
involvement of various ‘structures 
almost identical te the picture de- 
scribed in humar siderosis. 

This observation prompted us to - 
make a c¢mparisén with human sider- 
osis. Almost invariably a persistent 
A-— wave has been deseribed in the- 
early stazes of kaman siderosis." 
This can be correlated with the histo- 
pathologic ebservation of preserva- ` 
tion of the receptor cells.” It has been: 
postulated that irer. ions reach the 
retina from the vitreous, thus sparing -< 
the outer layers Tora longer period.’ = 

In contrast, in this study we found 
an immediate andpermanent reduc- 
tion in A~ wave Ghat exceeded the 
decrease in B— wave. This:correlated - 
well with the morplislogie findings of 
early phetorecepter loss in. rabbits,- 
also observed in cther experimental 
investigations." It has been postu-. 
lated thet this heightened“ suscepti- 






























































bility of the photoreceptor cells 
-observed in the rabbit eye is due to the 
high metabolic activity of these 
veels." 

However, these two different hy- 
potheses seem unlikely. In rabbits the 
-foreign body was located in the 
vitreous cavity as well, and yet not the 
inner but the outer layers were first 
affected; there is also no reason to 
beliėve that photoreceptors in humans 
would be less metabolically active 
than in rabbits. 

It seems appropriate, therefore, to 
explain the difference between the 
human and the rabbit by finding a 
~ variable factor, which may modify the 
common process of direct iron cyto- 
toxicity present in both humans and 
rabbits. We feel that this variable 
‘factor is the site of iron oxidation. 

Many conflicting views have been 
expressed on the chemistry of sidero- 
= gis. Our observation of gradual disap- 
pearance of Fe’ and further increas- 
ing amount of Fe* corresponds with 
oxidation of iron in the eye. Although 
oxidation of ferrous into ferric form is 
~eommonly encountered in the. body, 
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for instance plasma and intestinal 
mucosa,” the retinal cells have no iron 
handling capacities and are known for 
their sensitivity to iron. 

If we now presume that the vessel 
layer with its blood oxygen supply 
affects which part of the retina is 
damaged by causing oxidation from 
ferrous tc ferric iron, a possible expla- 


nation for the difference in siderotic © 


pattern between humans and rabbits 
may be put forth. 

With predominantly a choroidal 
supply as in the rabbit, one would 
expect the earliest damage in the 
retinal pigment epithelium and pho- 
toreceptors; with a separate retinal 
supply, as in the human, the damage 
would be seen in the inner retina. This 
is indeed the case (see Table 2). 

Evidenee to support the toxic effect 
of the iron oxidation process on the 
retina was found in the study done by 
Mascili et al.’ They found that 
intraocular injection of nonionized 
iron powder (Fe°) and ferrous iron 
(FeCl) resulted in similar retinal 
damage much more severe than the 
changes occuring after injection of 
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The early functional damage of the 


retina observed in this study, preced- 
ing equivalent morphologic atrophy, | 


could be attributed to the same mech- 
anism. One should bear in mind that 


the first enucleation was performed _. 


nine days after foreign body implan- 
tation; by that time the oxidation 
process could have been quite ad- 
vanced. In fact we never found Fe* in 
the retina except for the case of direct 
siderosis (see Table 1). In the other 
tissues Fe? was present, but always in 
lesser amount than Fe’), with Fe’ 
gradually disappearing. 
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® The:dewiopment of chalcosis bulbi 
In rabbits’ eves is investigated by ophthal- 
moscopy, eiectroretinograpay, and diag- 
nostic «ray spectrometry _DXS), a new 
method ‘or in-vivo analysis and quantita- 
tion of metais. The DXS is shown to 
provide an efective method for the early 
„detection o intraocular fereign bodies 
; (OFB) disselution. The ophthaimoscopic 
observed in chaleosis are dis- 
o ed in relation to dissolution of IOFB 
: and electroretinographic findings. 
(Arch Ophthalmol 9§:105%-1064, 1977) 


















Me: nonmagnetic intraocular 
AVA foren bodies (IGFB) consti- 

tute a grave problem in ophthalmol- 

ogy practice. Their retention may lead 
to disasterous consequences in the 
form of metallosis that sean occur if 
they contan toxie metals, especially 
copper. Since the operation for their 
_vemoval is extremely hazardous, the 
‘decision wLether to operate on an eye 
with a nenmagnetic IDFB should 
spend on the occurrence of metallo- 
gis. If metallosis does aot develop, 
“some IOF3 can be left. in the eye 
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Noninvasive Copper Measurement 


omparis on With E i selioretinostaphy and Ophthalmoscopy 


Raphael Borečotsky; Arich Weinreb, PhD; Ran Zeimer, MS; Michael Belkin, MD 


without causing further damage.™? 

Some of the available methods of 
IOFB investigation supply data about 
the presence or absence of metallosis 
but only after damage has been 
sustained by the eye. In order to 
detect the initial cause of ocular 
damage, the dissolution of the metal, 
some investigators have tapped the 
anterior chamber and tried to detect 
and quantitate the concentration of 
the metal in the aqueous.** This 
method, however, appears not to be 
reliable enough in the early diagnosis 
of metallosis.*> Moreover, it cannot be 
repeatedly performed for the follow 
up of patients with suspected copper 
IOFB. The analysis of the vitreous is 
obviously more reliable, but vitreous 
tapping cannot be adopted as a clinical 
approach. 

A system for noninvasive measure- 
ment of minute amounts of metallic 
elements in the eye is now available. 
This new, noninvasive method, diag- 
nostic x-ray spectrometry (DXS), was 
applied to the study of experimental 
chaleosis in rabbits* and was used for 
the follow up of patients with 
nonmagnetic IOFB (unpublished 
data). It was also applied to the quan- 
titation of copper in corneas of 
patients with hepatolenticular degen- 
eration (Wilson disease).’ The purpose 


of this study was to evaluate further. 
the clinical usefulness of DXS in 


_ ophthalmcscopic 


< (No. 4, 5, and 6A -gauge lumbar needle” 


~The other eye of gach rabbit served as 


Copper Measurement in Chal x 


detecting and measuring coppe 
cëntrations befors tae appearance of 
pathological changes in the eye. These 
changes are curveritly assessed by 
observations and 
electrophysiological tests. Therefore 
in the present work, DXS is per- 
formed on rabbits’ eyes, concurrently. 
with ophthalmoscopr and electroreti- z 
nography (ERG). 

Another purpose of the expetinient 
was to correlate various: factors that. 
were associated with the development’. 
of chaleosis. Those factors, the loca- 
tion of the foreiga body, its color, and. - 
the changes it induced in the eye were | 
correlated with the degree of dissolu- 
tion of the IOFB. 


METHODS AND MATERIALS 


Copper IDFB were introduced inte one 
eye of six adult rabbits weighing 3.5 to 6 
kg. Three were albino (No. 1, 2,and 3), and 
three were norma. pigmented) rabbits 


was used ta introduce te foreign body: into 
the vitreous eavity chreugh the pars plana 
at the 12 e’clock pasition, under ophthal — 
moscopie control. The implanted’ IOFB 
were small pure codper (more than 99. 9%) 
wires, 3 mm in length and 0.5 mm: in 
diameter, carefully abeaded and sterilized. 


control anc was left intact except. for the 
control eye of rabbit 2 inte. which: pure 
platinum wire of similar dimensi \ 
introduced. 





Diagnostic X-Ray 
Spectrometry (DXS) 


The physical and technical details of 
DXS are described elsewhere.* The subject 
_ eye.is irradiated by an x-ray beam of 2 x 4 

~ sq mm. This incident x-ray is absorbed by 
the various chemical elements present in 
the beam’s path. These elements subse- 
quently emit an x-ray radiation, termed 
fluorescence, which is characteristic for 
each element. The fluorescence is detected 
and displayed as an energy spectrum (Fig 
1), where the abscissa is the energy and the 
ordinate is the number of counts aceumu- 
lated. Each element is thus represented by 
a peak at a definite position. The net peak 
(total peak integral minus background 
integral) obtained is determined by the 
quantity of the element. The foreign body 
itself can be analyzed as well, when it lies 
within 4 mm from the surface of the eye 


<. and is purposely struck by the incident 


beam. Elements with atomic numbers 
between 26 and 80 (iron, cobalt, nickel, 
copper, and zinc) can be detected in 
aqueous solution at concentrations below 1 
ppm by the present setup, with a dose of 
about 10 rads delivered to an irradiated 
_ area of 8 sq mm. 

The copper content of the rabbits’ eyes 
was measured by DXS, in vivo, by irradiat- 
ing through the equatorial nasal region of 
the sclera (using an optical simulating 
system for the location of the beam). Since 
the diagnostic method is based on the 
comparison between the injured and the 
healthy eye, it requires the prevalence of 
similar natural copper concentrations in 

-> both eyes of the tested individual. The 
“copper content in both eyes was measured 


= in 20 normal rabbits and the mean differ- 


sence in copper signal between the two 
fellow. eyes was found to be 16% of the 
“Measured signal. This value was found to 
be equal to the inherent statistical error 
due to the random nature of x-ray emis- 
ston, as calculated according to the proce- 
: dure deseribed.* Therefore, the natural 
‘copper signal is equal for both eyes, within 
“the present accuracy. In order to evaluate 
the error-of a high pathological copper 
‘measurement, six repetitive checks were 
performed on an IOFB-containing eye of 
oe rabbit- 2° (ast check). The results were 
OBA + L1 ppm (22%). 


Electroretinography 


» The rabbits were mildly anesthetized: 


“with 80 mg intravenously administered 
pentobarbital sodium and local 2% benoxi- 
nate. The pupils were widely dilated with 
scopolamine hydrobromide, 0.3%, and 
phenylephrine hydrochloride, 10% drops. 
The light stimulator used was a commercial 
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photostimulator with a high-intensity 
unatteruated flash of 750 K candlepowers 
and duration of about 10 ys. The flash lamp 
was situated at the apex of a white ellip- 
soid light scatterer into which the rabbit's 
head was inserted. This scatterer ensured 
homogeneous diffusion of the light over a 
wide angle, thus providing uniform illumi- 
nation ef the retinas of both eyes. 

The ERG was recorded by silver ring 
electrodes, situated at the limbus. These 
electrodes were incorporated into scleral 
contact lenses which kept the eye lids open. 
The signal was amplified by a wide band 
amplifier and displayed on a dual. trace 
oscilloscope. The sereen was photographed 
simultaneously with the photostimulation. 
The rabbits were light-adapted before 
ERG recordings by exposure for 25 seconds 
to 45 Hz pulses of the photostimulator. 
During the following dark adaptation and 
ERG recording period, light stimuli. were 
given at intervals of one minute. After the 
responses reached a constant value, due to 
a dark adaptation of at least 15 minutes, 10 
to 15 responses were photographed and 
averaged. The A wave measured from the 
baseline to the negative peak and the B 
wave from the minimum of the A wave to 
the highest positive point. To account for 
effects ef possible day-to-day changes of 
ERG amplitudes which do not relate te the 
IOFB and affect both eves equally,’ the 
ERG signals are presented as the ratio of 
amplitudes for the IOFB containing eye 
and the control eye. In the rabbit for which 
platinum was implanted in the control eye, 
the. responses of both eyes are presented 
relatively to the values obtained before 
implantation. 

Determination of the Accuracy of the ERG 
Measnrements.—Since the influence of cop- 
per dissolution on the ERG is determined 
by comparison between the readings of the 
injured and the healthy eye, the ERG 
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Fig 1.—DXS. Typical energy spectrum of a rabbits eye harboring a dissolving copper 
1OFB. 


responses of two healthy eyes of a normal 
rabbit were first compared. The ERG was 
measured seven times during a period of 25 
days at intervals of one to five days. The 
mean ratio of the ERG amplitudes for the 
left and right eye was 106 + 8% for the A 
wave and 99 + 6% for the B wave. The 
ERG signals for both eyes were measured 
in every rabbit before implantation of the 
foreign body. The. values of the amplitude 
ratios lied within the above region. The 
standard deviation for one single ERG 
measurement in an IOFB implanted eye as 
determined by repeated measurements of 
a given eye was 16% for the A wave and 
12% for the B wave. The bars shown in the 
figures depicting the ERG measurements 
represent the standard deviation of the 


amplitude ratio found in the particular’. 
measurement. The decrease of 25% to 30%,: 


equal to two standard errors, adopted here 
as the pathological level, corresponds to the 
value accepted by others.°7"" 


RESULTS 


Figures 2 through 7 represent the 
results of the study on six rabbits. The 
copper signal measured by DXS as a 
function of the time elapsed from 
implantation is represented in the 
upper section of the figures, The lower 
section represents the ERG. results. 
The A and B waves are expressed by 
the ratio of their amplitudes for the 
injured and the normal eye. For rabbit 
1 (Fig 2), the B wave is given in 


percents of preimplantation values; 


since the A° wave had the same 
tendency as the B wave, it is not 
shown in this figure. The ophthalmo- 
scopic observations are presented as a 
columnal bar diagram in the space 
between the ERG and DXS section on 
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Fig 2.—Raboi 1, copper IOFB in right eye: platinum IOFB in left 
eye. Top, O22 copper signa! as a function of time from implanta- 
; tion. Solid lice indicates copper IOFB; broken line, platinum IOFB. 
die; _ophifalmoscopy. Bottom, ERG amplitudes; B waves as a 
z the preimplantation values. Number 1 indicates 
OFB to retina; empty column, proximity of less than 3 
ecumn contact of IOFB with retina. 2, changes in 
vitreous uror. empty column, mild vitreous flare or diffuse 
i inflammation Seth around IOFB; filled column, moderate vitreous 
reaction and organization both around foreign body; densely 
filled colunm:dense encapsulation or dense vitreous organiza- 
tion: 3, retina detachment, empty column, retinal detachment of 
less than orequadrant; filled column, detachment involving more 
than one geeirant: 4, IOFB appearance; empty column, loss of 
glistening: fled column, tarnishing of IOFB. 












the same time scale. In rabbit 6, the 
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Fig 3.—Rabbit 2, copper IOFB. Top, DX5 copper signal asa 
function of time from implantatica. Solid lime indicates. copper 
IOFB; broken line, normal control eye. Midd ophthalmoscopy. 
Bottom, ERG amplitudes as ratio between injured and normal eye; 
A wave, broken line; B wave, sod line. Numbers and Sympos 
indicate same as described in Fig 2. 





IOFB was. totally encapsulated to- 
vards the 3th day, and therefore its 
-surface coal] not be observed. 


‘The Copper Content and ERG 
Response as Function of Time 








As sta € above, the difference in 
copper content between the healthy 
and injured eye was considered patho- 
logic when -t exceeded twice the ex- 
perimenta error. The first pathologic 
DXS resuli-was observed in all cases 
between the first and fourth day after 
implantation {the mean lies between 
the first eral second day). The ERG 
was considered to indicate chalcosis 











Arch Ophthamol-Vol 95, June 1977 


when the B wave declined by twice the _ 


experimental error and when this 
tendency sustained for at least three 
to four days. No significant changes 
in the ERG were found in two of the 
six rabbits (rabbits 2 and 5; Fig 3 and 
6). In the remaining four, the ERG 
showed the first pathologic response 
after 4 to 30 days. The A wave showed 
a similar behavior. 

The changes in copper dissolution 
and ERG are described below ac- 
cording to their degree of correla- 
tion. 

In rabbit 5 (Fig 6), the ERG showed 
no pathologic response although the 
copper signal was positive from the 
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second da7 on, extol for eight days of 
nonpathologic copper response (5th to 
12th daya A vitreous. inflammation 
was obsezved between the 16th and 
37th day. 

In rabbit 2, the ERG was. normal, 
except for a short period around the 
12th day, when both amplitudes. 
decreased by 35%. However, a rapid 
recovery. jolloweé, and the decrease of 
the B wave was only 20% at the end of 
the experiment while the A wave was 
fully restored. The copper signal; on 
the other hand, was very high from 
the first day after implantation: until 
the end o? the exper ment. A vitreous — 
inflammation gradually developed 
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Fig 4.-Rabbit 3, copper IOFB. Top, DXS; 
middie, .ophthaimoscopy; and bottom, 
ERG. Symbols same as those described in 
Fig 2. 


from the seventh day on. 
-In rabbit 1 (Fig 2), the ERG of the 
eye containing a platinum IOFB 
declined within four days and subse- 
quently regained normal values with- 
in the next two days. The amplitude of 
the B wave of the copper. implanted 
eye remained within normal values 
during the first 29 days. Thirty days 
after implantation, a very. rapid 
decrease of the ERG was. recorded 
leading to an almost totally extin- 
guished B.wave within five days. In 
contrast with the nonpathologic ERG 
during the first 29 days, the DXS test 


copper signal that decreased to values 
within normal limits for eight days, 
and later rose again to high pathologie 
values. The copper signal from the 
platinum implanted eye did not show 


showed from the first day a pathologic 


any significant change from normal- 
values. An increasing vitreous inflam- 
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Fig 5.—Rabbit 4, copper IOFB. Top, DXS; 
middie, ophthalmoscopy; and bottom, 
ERG. Symbols same as those described in 
Fig 2. 


mation developed from the 21st day. 

In rabbit 6 (Fig 7), there was. a 
constant decline of the ERG ampli- 
tudes from the fifth day onwards. 
This decline oecurred concurrently 
with the increase in copper concentra- 
tion and vitreous inflammation. From 
the 12th day on, a rapid recovery of 
the ERG ensued, but the vitreous 
reaction aggravated. The amplitudes 
reachec their normal values within a 
week and were maintained within 
normal values until the end of the 50 
days of observation. The copper con- 
centration, however, remained patho- 
logic from the fifth day to the end of 
the experiment. 

In-rabbits 3 and 4 (Fig 4 and 5), the 
ERG became pathognomonic almost 
concurrently with the pathologic cop- 
per concentration. In rabbit 3, a rapid 
dissolution of copper was followed by 
a: concurrent severe decline of the 


-ERG and vitreous inflammation. In 
_ rabbit 4, a decrease of amplitude was 


rapid at first (30% at the first day 
after implantation), but the further 


decrease was relatively slow, less than - 















1 20% during the next 23 days. Copper 
dissolution, however, was clearly -de= °". 





tected from the first day after IOFB 

implantation and later increased rap- 

idly to an extremely high level. The 
vitreous reaction was null or mild until 

the 14th day. A severe detachment 

appeared from the tenth day on. 


Location of the 1OFB 
and Copper Dissolution 


Although the IOFB were implanted 
in the middle of the vitreous cavity, 
they migrated towards the retina; In 
all the cases, there was a clear-cut 
correlation between proximity of less 
than 2 te 3 mm to the retina and an 
increase of dissolved copper as de- 
tected by DXS. In four out of five 
cases in which the IOFB came into 
actual contact with the retina (rabbits 
2 through 5, Fig 3 through 6), this 
accelerated the dissolution of copper.. 
In rabbit 6, however, contact with the 
retina did not accelerate the dissolu- 
tion, and in rabbit 1, high concentra- 
tions developed while the IOFB 
drifted away from the retina. 


Encapsulation of the |OFB 


The equilibrium low level of copper 
dissolution or its temporary decrease 
observed in part of the cases can 
probably be correlated with the 
observed dense IOFB encapsulation. 
In rabbit 3, the vitreous organization 
was massive but did not provide:a 
dense. encapsulation—therefore the 
dissolution probably did not slow - 
down. On the other hand, in rabbits 1 
and 3, the copper content increased in 
spite of encapsulation. 


Appearance of IOFB 

Surface and Copper Dissolution 

No clear correlation was observed 
between the appearance of the sur- 
face of the IOFB and its dissolution. 
The rapid dissolution in rabbits 1, 2, 
and 3 could perhaps be associated with 
the change in color of the IOFB. In 
rabbits 4 and 5, on the other hand, in 
spite of the elevated concentration, 


the IOFB remained as glistening as. 


before implantation. 


COMMENT 
Accuracy of the Method 


The difference in the readings of 


healthy fellow eyes. was shown to be 
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determines seiely by the statistical 

fluctuation i the number of counts, 

and no techaical or biological factors 

nfluenced he results within the 
its of am statistical error. Thus, 

_ the adopt: of a difference of two 

~ standard deviations as the criterion 
for the pævalence of - pathologic 
copper in ove of the eyes is soundly 
founded, 

The reason for the large standard 
deviation fọ” six consecutive measure- 
ments of on eye harboring a dissolv- 
ing copper TOFB is not completely 
established. It may be due to the 
dependence of the copper content on 
he exact sits of the examination or to 
seal changes due to a pro- 
de - ure of the protruded eye. 

the testirg of human eyes that do 

ot involve »rotrtsion of the eye, and 
for which the exciting x-ray beam can 

be much wider, both _ causes are 
absent. Alicgether, the magnitude of 

the error ær the elevated copper 

i signals is ef no clinical significance in 

_ ‘the early diagnosis of chalcosis since it 
__is the ineressed copper content itself 
rather tham its exact value that is 

pathognomcnie of the disease. 
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Fig 6.—Rabai- 5, copper IOFB. Top, DXS; middie, ophthalmos- 
copy; and babom, ERG. Symibois same as those described in Fig 
2. : l ; 
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Diagnosis and Follow-Up 
of Chaicosis 


The efficacy of DXS in detecting 
the early dissolution of a copper IOFB 
has been already observed in a 
previous work.’ In the present investi- 
gation, the early detection of chalcosis 
by DXS was confirmed and was shown 
to precede any ophthalmoscopic or 
electrophysiologic signs characteristic 
of chalcosis. Thus, it seems that DXS 
can specifically indicate developing 
chaleosis before the eye sustains any 
damage detectable by ophthalmos- 
copy or ERG. 

The present study also throws some 
light on the diagnostic value of the 
ERG in the early detection of copper 
dissolution of an IOFB. In one half of 
the cases, the ERG decline ultimately 
followed the increasing dissolution; in 
the other cases, it did not decline at 
all, or only after a pronounced delay. 
This seems to substantiate present 
doubts as to the value of the ERG as 
an indicator for dissolution. It rather 
indicates early damage. 

The results of the follow-up of the 
dissolution with time raise many 
questions with regard to the toxic 
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Fig 7.—Rabbit 6, copper IOFB. Top, DXS; mididie, ophthalmos- 
copy; and bottom, ERG. Symbols same as these described in Fig 
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effect of copper. In some cases, the 
ERG resaonded te dissolution: in 
other cases it did net respond even to 
elevated copper coneentrations. The 
ophthalmascopic examination showed > 
that the ERG does not respond solely 
to secondary damages; retinal detach- 
ment or extensive vitreous organiza- 
tion were not nécessarily correlated 
with the ERG declias. If the ERG is 
believed =o detect damage to the 
neuroretira, it can be concluded that © 
copper does not: inevitably damage. 
these tissues at an early stage of 
dissolution. However it can be argued 
that damage could kave been induced 
without cetectable changes in the 
ERG. This could explain the lack of | 
recovery often observed after the 
IOFB has been exacted. If the 
extraction is carried out at an early. 
stage of the dissolucion. The copper 
concentration may decrease before. 
irreversib'e damzge has been caused. © 
However, if the ERG declines. after a 
prolongec presence of copper, the « 
damage may not be reversible. We 
hope to clarify this svint by the histo- 
pathologic study of the material. _ 
The preximity of the IOFB to the 





















retina has been reported to correlate 
with pathologic changes. Our. study 
confirms these findings and shows 
that they are due to the dissolution of 
the copper IOFB. In all the cases, the 
dissolution was initiated when the 


- YOFB approached the retina, while 


=x direct contact was not found to be 
“necessary. 

=i Eneapsulation of the IOFB was 
reported by some authors to reduce 
the copper dissolution to a certain 
“extent. Our results seem to confirm 
this phenomenon. The short period of 
follow-up, however, may not have 
been sufficient for the development of 
a dense encapsulation that could 
provide a stronger inhibitory effect on 
dissolution. 

“The appearance of the IOFB sur- 
“face has. been reported to be related 
to dissolution.“ In our follow-up, no 
clear relationship could be estab- 
lished. Since we observed high con- 
centrations without changes in the 
IOFB appearance, the changes re- 
` ported elsewhere could probably result 
from-a longer retention of the IOFB 
rather than from a high degree of 


: E Duke Elder S, MacFaul PA: Injuries: 
“Mechanical injuries, in Duke Elder S: System of 
Ophthalmology. St Louis, CV Mosby, 1972, vol 14, 
pp.512-525. 
 2-Roper-Hall MJ: Review of 555 cases of 
“Intraocular foreign bodies. Br J Ophthalmol 
38:65-99, 1954. 
3: Knave B: Electroretinography in eyes with 
retained intraocular metallic foreign bodies: A 
‘glinical study. Acta Ophthalmo! 100 (suppl):1-63, 
1969. 
id. Yassur Y, Zauberman H, Zidon M: Identifi- 
“dation of copper ions in aqueous. and vitreous of 
© eyes containing copper and iron foreign bodies. 
Br J- Ophthalmol. 59:590-592, 1975. 
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dissolution. TEE 

The present investigation was car- 
ried out on a relatively small number 
of animals. It must. be remembered, 
however, that the dissolution was 
measured altogether 120 times. This 
corresponds to the amount of analyses 
performed in the most extensive 
works in experimental chalcosis.*° The 
great number of measurements and 
improved follow-up was possible due 
to the noninvasive nature of DXS. 

We refrained from the evaluation 
of the absolute value of the copper 
concentration in the vitreous, though 
it is theoretically possible to calculate 
the magnitude taking into account the 
absorption of the exeiting and fluores- 
cent radiation by the tissues, Such 
evaluation would, however, be of very 
limited value since we do not know the 
distribution of dissolved copper in the 
different tissues. From a clinical 
viewpoint, the assessment of the abso- 
lute concentration is rather unimpor- 
tant. since it is the excess of copper 
caused by the IOFB that is signifi- 
eant. 

The relatively short period of 
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follow-up is a direct consequence of 
‘the emphasis put on early diagnosis: 


This, on the other hand, limits the 
validity of the conclusions drawn with 
regard to the influence of dissolution 
on such factors as encapsulation and 


appearance of the IOFB surface. 


It seems that chalcosis in rabbits 
develops much quicker than in hu- 
mans. This may be due to the rapid 
migration of the IOFB towards the 
retina. The time scale of development 
of chaleosis observed in this study on 
rabbits may therefore have no close 
parallel in human patients. The defi- 
ciency of the study appears to be that 
it does not provide information on the 
prolonged effect of an IOFB in the 
midvitreous. Copper concentrations 
below the present limit of detection of 
DXS could have a slow, damaging : 
effect on the retina. Future investiga- 
tions of the effect of very low 
concentrations are called for. 
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Quantitative Antibiotic Sensitivity = 
Determinations of Staphylococcus aureus so. 


Isolated From Eye Cultures 


Hong Bok <im, MD: Masae Okumoto, MA; Gilbert Smolin, MD 


ae - The sens'tivities of 108 strains of 
 Slaphylocecces aureus, isolated from 


"> patients wth a variety of ocular condi- 


< tions, were tested quantitatively against 
‘nine antibiotics by means. of a microtiter 
broth-dilution method. Of the nine antibi- 
otics, ceptalothin sodium had the lowest 
(and therefre the best) minimum bacteri- 
cidal concentration (MBC) and minimum 
inhibitory concentration (MIC). The MBC 
-sand MIC a gentamicin sulfate were very 
close to those of cephalothin. The MBCs 
_ and MICs of erythromycin, ampicillin 
sodium, penicillin, tetracycline, methi- 
cillin sodium, and carbenicillin disodium 
_ Were moderately good. Chloramphenicol 
_ had the poorest response. © 
(Arch Ophthalmol 95:1065-1067, 1977) 


taphyiococeus aureus, probably 
the most important bacterial 
pathogen affecting the human eye,’ is 
the etiologic egent of a wide variety of 
„infections of the lids, ‘eonjunctiva, 
cornea, amd intraocular tissues. Many 
_ antibiotic agents have been intro- 
duced to zombat infection with this 
organism, bu: it is notorious for devel- 
- oping ‘resistance to all antibiotics, 
including me-chicillin sodium: 
<- The coramenly used agar-dise (Kir- 
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by-Bauer) method of detecting indi- 
vidual antibiotic sensitivities is simple 
and inexpensive to perform, but quan- 
titative tube-dilution methods are 
generally much more precise and yeild 
data on both minimum bactericidal 
and minimum inhibitory levels, and 
combinations of antibiotics ean be 
tested. Unfortunately, however, these 
latter methods require an enormous 
expenditure of time, labor, drugs, and 
laboratory supplies, and very little 
quantitative data on ocular strains of 
S aureus are available. In an effort to 
reduce these expenditures of time and 
materials, we made use of a miniatur- 
ized procedure—a quantitative micro- 
titer broth-dilution method—which is 
becoming widely used in clinical labo- 
ratories to test the sensitivity levels of 
isolates of S aureus against a series of 
antibiotics. 


MATERIALS AND METHODS 


Strains of S aureus, isolated from 108 
consecutive patients with such conditions 
as blepharitis, conjunctivitis, and keratitis 
(Table 1), represented a cross section of the 
S aureus strains we have recovered from 
ocular infections at our institution. The 
patients from whom these strains were 
isolated were examined in the Eye Clinic or 
at the Proctor Foundation of the Univer- 
sity of California San Francisco Medical 
Center. We studies all of the cultures that 
showed substantial numbers (20 or more 
colonies) of mannitol-positive S aureus, 
subculturing the isolated colonies of the 
organism so as to obtain pure strains. 
When these strains had grown on blood- 
agar plates for 24. hours, we harvested 







them in sterile skim milk and then stored 
aliquots ir. the freezer at -20 0. > 

We were especialy mterested in specia o 
ing the Sapkylocsceus isolates. For this. 
purpose the aèrobie fermentation of man-_ 
nitol is an excellent. 

















mannitol. The product-on of deoxyribonu- 
clease, pigment, ang aemolysis was also 
recorded. ; 


Equipment 


Microtiter plates with a U-shaped bote. as 
tom (&terilized by ultraviolet light) eco 
Mierodi.aters, 56 ji : - ee 
Pipettes to deliver'30 gl (sterilized with) z: 
ethylene oxide) ` 3 z 
Microtiter diluter delivery tester 
Mueller-Hinton breta : ; 
Blood agar plates i wepared from dehy- 
dratec blood-egar base and 5% sheep. = = 
bloods . rae 
Microtitar viewer ` 
Staphylococcus aurexs strain 25923 


Antibiotics 


Ampicilin sodium <Polycillin-N for ine 

jection) f 
Carbenizillin disodiam (Pyopen) 
Cephalezhin sodiur: {Kellin}. 
Chlorarphenico! (CHoromycetin) : 
Erythremycin (Eerthrocin’ Lactobiow _ 

nate} oa id 
Gentamicin sulfate.¢Garamycin). < 
Methicillin sodiem (Stapheillin) 
Penicillin G : 
Tetracyeline 
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“CUMULATIVE NUMBER OF S. AUREUS STRAINS INHIBITED _ 
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-Table 1.—Sources of S aureus 
: Strains 





No. of 
Strains. 








-Disease 
-Blepharitis 
Conjunctivitis 12 
-Keratitis 4 
= Blepharitis, keratitis, 


>52. and conjunctivitis 18 
z Others” 28 
Unknown 20 
- Total: 108 








: *Trachoma, dacryocystitis, cellulitis, herpes 
implex,; herpes zoster, erythema multiforme, 
chronic conjunctivitis. 





Ve reconstituted each of these antibiotics 
according to the directions of the manufac 
_ turer, diluted each to a concentration of 400 


20 CA tube of Mueller-Hinton broth was 
then inoculated with each Staphylococcus 
in to be-tested and was incubated for 
8 hours at 37 C. Each of these cultures was 
iluted 1,000-fold and stored briefly in a 
rigerator at 4C. ~ z 

To test the antibiotic, we first put 0.05 
mlof Mueller-Hinton broth into each of the 
12 wells of a microtiter plate and added 


antibiotic to be tested ‘to the first vertical 
- row. By means of.a microdilutor, we made 











> $ € 
Y a? V 4 O O 


MINIMUM INHIBITORY CONCENTRATION tpg/ML) 


Fig 4 Minimum inhibitory concentrations of each of nine antibi- 
tics, with the cumulative. total of all strains for each concentra- 


x/ral, and stored aliquots in the freezer at. - 


0.05 ml of the appropriate dilution of the” 
“serial twofold dilutions: of the antibiotic, 
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CUMULATIVE NUMBER OF S. AUREUS STRAINS KILLED 





4 L 


concentration. 









starting with 200 ye in the first well and 
continuing through 11 wells. Weil 12 served 
as a control and contained no antibiotic. 
Finally, 0.05 ml of the diluted culture 
suspension was inoculated into each well. 
Staphylococcus aureus strain 25923 was 
included as a control in each test. The final 


concentration of the antibiotice ranged 


from 100 ug to 0.10 ug. The microtiter plate 


was placed in a plastic bag, sealed, and 


incubated for 24 hours at 37 C. 
“Growth” or “no growth” in each well 


was recorded with a mierotiter viewer, 
Growth was indicated by turbidity or a. 


button of growth in the bottom of the well. 
Each isolate was tested in duplicate. The 
minimum inhibitory concentration (MIC) 


Tabie 2.—Comparison Between Minimum Inhibitory Concentration (MIC) and 
Minimum Bactericidal Concentration (MBC) of Nine Antibiotics When Tested 
on Strains of S aureus 


Antibiotic Same 2X 4x 8X 16X 32X 64X 128X 
Penicitin 95 114 2 
Tetracycline 95 10 


Gentamicin 93 14 


Chloramphenicol 7 12 9 Wi 18 30 16 5 
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MINIMUM BACTERICIDAL CONCENTRATION (pg/ML.) 


Fig 2.—Minimum bactericidal concentrations of each of nine 
antibiotics, with the cumulative total of all strains for each 










was the least concentration of an antibiotic 
that. suppressed the growth of the orga- 
nism. To- determine the minimum bacteri- 
cidal concentration (MBC), each- well that 
showed no growth was further subcultured 
on a blood-agar plate and ineubated for 24 
hours. 

Fer purposes of comparison, the agar: 
diffusion method of testing antibiotic 
sensitivity was also applied to the 108 
strains of S aureus. With antibiotic dises, 


we followed. the procedures described by i : 


Bauer et al 


RESULTS 
The results of testing the MICs of 


nine “antibiotics on 108 strains of 


<- Staphylococcus aureus=-Kim et al 


































Genta- Methi- 
micin: cilin 


Sensitive 108. 107 
. intermeckie 
Resistant. 






s aureus ate shown in Fig 1. Most of 
the strains (between 80 and 106) were 
inhibited by Jess than 0.39 pg/ml of 
cephalothin. sodium, gentamicin sul- 
‘fate, ‘metnicilin sodium, erythromy- 
cin, ampieilia sodium, penicillin, and 
tetracycline. Of the nine cua 
_ eephalotha sodium showed the low- 
est, and therefore the best, MIC; 
wever, one resistant strain showed 
growth ata concentration of 100 pg/ 

Gentaiiar sulfate inhibited 104 
strains of S aureus at 0.77 ug/ml, and 
the MIG was the same as that of 
cephaloth mw After gentamicin, the 
antibioties| descending order of effi- 
taey as inhibitors was as follows: 
erythromycin, ampicillin, penicillin, 
tetracycliae, and methicillin. Half of 
the 108 strains (54) were inhibited by 





: concentration of 0.77 ug/ml or more. 

One strain was not inhibited even at a 
-eoncentratier of 100 ug/ml. 

In this Study, chloramphenicol was 

the least affective antibiotic tested, 
. concentrators of from 6.2 to 50 pg/ml 
` being need«d to inhibit the growth of 

any strain. 
The M3BCs of the nine antibiotics 
< for 108 strains of S aureus are shown 
in Fig.2. As in the case of the MIC, 
cephalothin: and gentamicin were the 
most effective antibiotics, and chlor- 
_amphenico! was the least effective. 
_ The MBC penicillin was higher than 


= the MBC a ampicillin but lower than 


‘the MBC of tetracycline. Both the 
MBC “and. the MIC of. methicillin 
sodium was 1.53 ug/ml or less for 106 
strains. 

For: the majority of the strains 
tested, the VEC was the same as the 
MIC. (Piz 2). For some strains, 
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Cephalo- 


` *No intermedizte zone diameter listed for gentamicin. 


Table 3.—Sensitivity of S aureus Strains to the Disc-Susceptibility Tes: 


Antibiotic 








Carbeni- 


thin cillin 


however, the MBC was two or four 
times greater than the MIC, and for 
chloramphenicol the MBC was as 
much as 128 times greater than the 
MIC (Table 2). 


COMMENT 


A number of the strains tested by 
the Kirby-Bauer agar diffusion meth- 
od (Table 3) showed substantial devia- 
tions in their sensitivity levels 
compared with the quantitative sensi- 
tivity levels obtained by the micro- 
titer method. When tested by the 
Kirby-Bauer method, a standard con- 
trol strain was sensitive to all nine 
antibiotics, and when the control 
strain was also tested with the 
conventional quantitative tube-dilu- 
tion method? and the microtiter meth- 
od, the results correlated well. 

Hoeprich* and Klastersky et al’ 
found that gentamicin had outstand- 
ing bactericidal action against pre- 
sumably nonocular strains of S aur- 
eus. Gentamicin sulfate was also one 
of the most active drugs in our study, 
104 of the 108 strains being either 
killed or inhibited by concentrations 
of 0.77 pg/ml or less. Washington et 
al* reported that 95% of all of the 
S aureus strains they studied (a total 
of 880) were inhibited by cephalothin 
sodium in concentrations of 0.5 pg/ml 
or less, and Klastersky et al’ reported 
that the bacteriostatic range of con- 
centration for cephalothin sodium 
against S aureus strains ranged from 
3 pg/ml to 50 pg/ml. In our study 
cephalothin sodium was the most 
active drug: all strains except one 
were killed or inhibited by it in 
concentrations of 0.77 pg/ml or less. 

Washington et al* reported that 95% 
of all their S aureus strains were 
inhibited by erythromycin in con- 
centrations of 5.0 pg/ml or less. In our 





Erythro- 
mycin 








" Antibiotic susceptibility testing by a standard- 
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study, 98 strains (€1%) were inhibited 
by erytkromycin at 0.53 pg/ml < or 
less. : 
Washington etal also reported that 
only 27% of their strains of S aure 
were inhibited by penicillin G at 0 
ug/ml, and Klastersky. etal’ ‘report 
that none of H str ee Ww. 








were inhifbited by penicillin: 10.77 pg 
ml or less, and that 85 strains wet 
inhibited at 0.20 pg? ml or less. Step. 
lococeus aureus from ocular: cultur 
appears to be more sensitive to pen 
cillin G, but this is probably due to th 
degree of previous exposure to this 
antibiotie. 


Mrs. Ruth Lee Taygeson edited the m 
script; Dr. E. Richard O'Connor gave: advice 
criticism; Miss Dorothy Nicolai instructed us in 
the microtiter procedures; and Mrs. Hedy. Krans- 
nobrod provided tecknicel assistance. 
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For uninterrupted control of O.P 
„never more than one or two instillations 
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Scanning electron microscopy of `w 
primate trabecular meshwork (X300): 
Viewed here is Schlemm’s canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 
Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical . 
procedures for treatment of the disease. 


Becaus2 PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (oper-angle) 
glaucama or glaucoma secondary to aphakia. Just one or, at most, 
two instllations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
“.  Onein the morning) are generally needed. 

Although PHOSPHOLINE IODIDE is longer-acting than other miotcs, 
it is not More potent. With four concentrations available, it offers a hign degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 

Wher starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the log cal choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE S555. 


`œ (echothiophate iodide for ophthalmic solution) 
























































BRIEF SUMMARY 
(For full prescribing information, see package circuiar } 


PHOSPHOLINE IODIDE” | 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINEJODIDÐE is a long-acting cholinesterase in- 
hibitor for topical use: 

Indications: Glaucoma— Chronic open-angie glaucoma. Sub- 
acute or chronic angie-closure glaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain ncn-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component: 

Contraindications: 1. Active uveal inflammation. 
.. 2. Most cases of angle-closure glaucoma, due to the possi- 
< bility of Increasing angle block. 

- 3, Hypersensitivity te the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe. use of anticholinesterase 
“tnedications during pregnancy has not been established, nor 
‘has the absence of adverse effects on the fetus or or the 

respiration of the neonate. : 

2. Succinylcholine should be administered only wih great 
caution, if at all, prior te or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
‘respiratory or cardiovascular collapse. 

123. Caution should be observed in treating glaucoma with 
~PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterese med- 
ications for myasthenia gravis, because of possible adverse 

` additive effects. 

“Precautions: 1. Gonioscopy is recommended prior fo initiation 

- of therapy. 

<5. -2:Where there isa quiescent uveitis or ahistory ofthis condi- 
tion, anticholinesterase therapy should be avoided cr used 
- Cautiously because of the intense and persistent micsis and 
"= 6illary muscle-contraction that may occur. 
7 3: While systemic effects are infrequent; proper use of the 
“o> drug requires digital compression of the nasolacrimal ducts for 
_ ca minute or two-following instillation to minimize drainage into 
_ fhe nasal chamber with its extensive absorption area. The hands 

“should be washed immediately following instillation. 
= 4 Temporary discontinuance of medication is necessary if 
=" galivation, urinary incontinence: diarrhea, profuse sweating. 
= muscle weakness. respiratory difficulties, or cardiac regu- 
<e larities occur: Bo ae 
T e 8 Patients receiving PHOSPHOLINE IODIDE whe are ex- 

-posed to carbamate or organophosphate type insecticides and 
<= pesticides (professional gardeners, farmers, workers in plants 

“Manufacturing or formulating such products, etc.) should be 


PHOSPHOLINE IODIDE 
(echothiophate iodide) 
in the management of 
chronic simple (Qpen-angle) 
glaucoma or glaucoma 
secondary to aphakia 








warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisabie. 

6. Anticholinesterase drugs should be used with extreme cau- 
tion, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial in- 
farction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history of 
retinal detachment. 

Adverse Reactions: 1. Although the relationship. if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE. 
has not been established, retinal detachment has been reported 
ina few cases during the use of PHOSPHCLINE IODIDE in 
adult patients without a previous history of this disorder. 

2. Stinging, burning, lacrimation. lid musele twitching. con- 
junctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in. children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimai canais. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported: routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by.pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine: 2 mg parenterally, 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary. 
How Supplied: Four potencies are available. 1.5 mg package 
fer dispensing 0.03% solution; 3.0 mg package for 0.06% solu- 
tion: 6.25 mg package for 0.125% solution: 12.5 mg package 
for 0.25% solution. Also contains potassium acetate (sodium 
hydroxide or acetic acid. may have been incorporated to adjust 
pH during manufacturing). chiorobutanol (chloral derivative). 
mannitol, boric acid and exsiccated sodium phosphate. 
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less size 
less weight 
less cost 


Kowa gies you less of what you’d expect in a slit 
lamp. Portable and hand-held, the Kowa SL weighs 
only 3% Ibs. And at $1295, it’s the least expensive slit 
lamp mcroscope currently available. But the SL’s 
perfermance and capability put it in the same class as 
the aeavyweights. It easily adapts to your patient— 
in or out of the examination room—and functions even 
in a “ullr-lit environment. Other features include: 































® Office hanging stand (pictured) with 
automatie on/off control. 

® Ideal for contact lens examination. 

® Choice of three slit widths or lengths. 

@ Built-in green and cobalt filters. 

® Built-in scale in .05 graduations. 

® Adjustable spot illumination. 

@ Free from glare or reflection. 

® Optional hruby lens; joy-stick stand. 


Consider cost, convenience 
and capability 

... them call for details 

on tae Kowa SL. 


Aowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 16001 


KA Kee er 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 © (215) 353-4350 


-with the future in sight 
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_ Edited by David D. Donaldson, MD 
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Traumatic Retinal Hemorrhages 
With Angioid Streaks 


Daniel B: Levia, MD, David K. Bell, MD, Warsaw, NY 


A 16-year-old boy with pseudoxan- 
thoma elasticum noted blurred vision 
in his right eye after being hit on the 
right. brow by a volleyball. Previously, 
the visual acuity had been 20/20 in 


“both eyes, with no history of ocular 


difficulty. On examination his vision 
was found to be 20/40 — 3.in the right 
eye and 20/20-1 in the left with 
correction. There were abrasions and 
ecchymeses of the right eyelids and 
angioid streaks in the fundus of both 
eyes. Neck lesions typical of pseudo- 
xanthoma elasticum were present. In 
the right eye, there were multiple 
subretinal hemorrhages that seemed 
to follow the path of the angioid, 
streaks {Fig 1 and 2). There were no 
hemorrhages anterior to the equator.. 
In the left eye (Fig 3), numerous 


- angioid streaks were present, but no 


hemorrhages. Fluorescein angiogra- 
phy shewed the typical picture of 
angioid streaks, and there was a late 
leak in the fovea of the right eye. Five 
months tater, the hemorrhages in the - 


~ right eye had completely disappeared 


(Fig 4), and the vision had returned to 
20/25. 








Feature Photo.. : 








Fig 1 Fig 2 





Fig 3 Fig 4 
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MAKE MEDICAL HISTORY... 


With Fundus photos that save you reams of notes. 





The Kowa RC-2 Fundus camera isn’t a 
highly trained technician’s device. Opera- 
tion is so simple that no photographic 
experience is needed to use it, thus, the 
RC-2 is being discovered by more doctors 
every day as a vital office diagnostic aide, 
rather than a hospital-only device. 


The RC-2's photos are worth hours of 
note-taking. They make the doctor superb 
records to show ophthalmic progress to 
the patient, publication or student. 


Once the subject and camera are set up, 
what you see is what you get, in just a 
minute with Polaroid* color. 


Moreover, the portability of the camera, 
with 35mm back, makes it ideal to bring 
into the O.R. and to the patient, rather 
than vice-versa. A joy stick stand adds 
clinic convenience, easy fixation and 
smooth movements. 





Last, the Kowa RC-2, the only hand-held 
(Polaroid outfit shown above) and easiest to use Fundus camera, is also 
*Polaroid is a trademark of the Polaroid Corp. of America. the least expensive. 


Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 
IN U.S., ADDRESS INQUIRIES TO: 
KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 • (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Ca. 90274 e (213) 377-0708 


HERBERT SCHWIND KEELER INSTRUMENTS LTD. OPTIKER RYSER 
Optische Geräte 21-27 Marylebone Lane St. Gallen 

D 875 Aschaffenburg London, W.1. England Switzerland 
Postfach 74, W. Germany 

LUNEAU & COFFIGNON IMPERIAL OPTICAL COMPANY, LTD. GENERAL OPTICA 
Paris 8e, France Toronto, Ontario, Canada Barcelona-5, Spain 
VAN HOPPLYNUS, S.A. LAMERIS INSTRUMENTEN N.V. AMPLIMEDICAL SRL 


Bruxelles 1, Belgium Utrecht, The Netherlands Milano, Italy 





News and Comment 


Recipies: Named.—Dr Mark O. M. 
- T'so; professcr of ophtkalmology at 
the Univesity of Iines, has been 
< = named recipient of the $25,000 Re- 
search to Prevent Blindress—William 
Friedkin Seholars Award for 1976. 
This annoencement was made Dec 30, 
1976, by Lr Jules Stein, chairman of 
Research Prevent Blindness, Ine. 














Workshap-o1 Anterior Segment.—The 

_ Society of Comparative Ophthalmol- 
ogy will cendact its semfannual one- 
day workshop on June 16, 1977 at the 
Holiday Inn, Saddle Breok, NJ. The 
Morning program is enzitled “Com- 
parative Anatomy and Ehysiology of 
the Anterior Segment of che Eye” and 
will be resented by Dr Milton 
Wyman, professor of veterinary oph- 
thalmology, Ohio State University. 
The afterneor session will be divided 

. into three: concurrent workshops: (1) 
evaluation of eve irritation using live 
animals; (2) principles and use of indi- 










rect ophthalmoscopy using live ani- 
mals; and (8) open discussion group 
for managers of programs. 

For further information and regis- 
tration contact Dr Donald Abrutyn, 
Pennwalt Corporation, PO Box 1710, 
Rochester, NY, 14603. 


Correction.—The fact that Fight for 
Sight, Inc, awarded 26 grants-in-aid 
totaling $118,602 was inadvertently 
omitted from a News item published in 
the January issue. 


Ticho Memorial Lecturer.—Dr Gunt- 
er K. von Noorden, professor of 
ophthalmology at the Baylor College 
of Medicine, has been named the 
Ticho Memorial Lecturer for 1977, 
Israel’s highest honor in the field of 
ophthalmology. The lecture will be 
presented during the Jerusalem Con- 
ference on Impaired Vision in Child- 
hood, May 8-18, 1977. 


CORRECTION 






Pe ae 





NY 11203. 


Third Internatienal Congress of Eye: 
Research.-The Third International —_ 
Congress of Eye Research will be held 
May 22 through 25,7978, at Nemuno- 
Sato, Japan: For further information, 
contact Yeshizo Kikkawa, MD, Secre- 
tary, Organizing Committee, Depart- 
ment of Ophthaimobgy, Osaka Uni- 
versity Medical Schcol, 1-1-50, Fuku- 
shima, Fukushirra-xa, Osaka 553, Ja- 





pan. 





Misnumbered Legends.—In the article “Vitreous Surgery: XIV. Complications Frem 
Sclerotemy in 89 Consecutive Cases,” which appeared in the February ARCHIVES (95 22% 
234, 1977), the legends for Fig 5 and 6 were inadvertently switched. In par: XV of tkis 
series, page 236, the first sentence should read as follows: “In all cases, the chs 
vitreous surgery was done following the technique previously described (see p 229%." 
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Calendar of Events 


1977 


June 


Society of Comparative Ophthalmology, Saddle 
Brook, NJ, June 10. 

Course.on Microsurgery, Eye and Ear Hospital, 
Pittsburgh, June 11-13 or 16-18. 

Highlights of Modern Ophthalmology, Presby- 

terian Hospital, Pacitic Medical Center, San 

Francisco, June 16-18. 

AMA Annual Convention, San Francisco, June 
48-23. 

Corneal Congress, Royal Festival Hall, London, 
June 29-July 1. 


August 


“Colby Ophthalmology Seminar, Waterville, Me, 
Aug 7-11. 

Course on Microsurgery, Park Ridge Hospital, 
_ Rochester, NY, Aug 12-13. 


September 


‘Third international Symposium on Orbital Disor- 
ders, Amsterdam, Sept 5-7. 
ternational Congress of Neurogenetics and 
Neuro-Ophthalmology, Nijmegen, The Nether- 
< Tands; Sept 8-10. 
German Ophthalmological Society, Heidelberg, 
Germany, Sept 18-21. 


October 


-Division of Ophthalmology, American Academy 
of Ophthaimology and Otolaryngology, Dallas, 
Oct 2-7. 

American Board of Ophthalmology Oral Exami- 
nation, Philadelphia, Oct 16-19. 

Latin American Council on Strabismus, Guaru- 
ja, Brazil, Oct 16-20. 

American College of Surgeons Clinical Con- 
gress, Dallas, Oct 17-21. 


Course on the Macula, Hyatt on Union Square 
Hotel, San Francisco, Oct 28-29. 


November 
Southern: Medical Soclety, Dallas, Nov 6-9. 
Workshop on Neuro-Ophthaimology, lowa City, 
Nov 10-12. 
Seminar on Current Concepts in Ophthalmic 


Plastic Surgery, Jules Stein Eye institute, Los 
Angeles, Nov 12. 


December 


Americar: Board of Ophthaimology Oral Exami- 
nation, Chicago, Dec 8-11. 


1978 


January 
Written Examination of American Board of 
Ophthaimotogy, Jan 21. 


Puget Sound Academy of Ophthaimology, Seat- 
tle, Jan 21-22. 


February 


Baylor international Ophthalmological . Con- 
gress, Houston, Feb 22-25. 


March 


Symposium of the American intra-Ocular im- 
plant Society, Los Angeles, March 14-18. 


April 


Americas Board of Ophthalmology Oral Exami- 
nation, Philadelphia, April 23-26. 
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May 


Association for Research In Vision and Ophthal- 
mology, Sarasota, Fl, May 1-5. 

Second Biennial Symposium, Manhattan Eye, 
Ear and Throat Hospital, New York, May 5-6. 

International Medical Contact Lens Symposium, 
Kyoto, Japan, May 9-10. 

International Conference on Myopia, Yoko- 
hama, Japan, May 10-12. 

international Strabismologicai 
Kyoto, Japan, May 10-12. 

international Glaucoma Congress, Kyoto, Ja- 
pan, May 11-12. 

international Congress of Ophthalmology, Kyo- 
to, Japan, May 14-20. 

International Congress for Eye Research, 
Nemuno-Sato, Japan, May 20-25. j 

Pacific Coast Oto-Ophthalmological Society, 
Newport Beach, Calif, May 21-25. 


Association, 


June 


Second World Congress of Ergophthaimology, 
Stockholm, June 13-16. 
AMA Annual Convention, St Louis, June 17-22. 


‘September 


International Commission for Optics, Madrid, 
Sept 10-17. 


October 


American College of Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. ` 

American Board of Ophthalmology Oral Examl- 
nation, San Francisco, Oct 25-28. 


1979 


January 


Written Examination American Board of Oph- 
thalmology, Jan 20. 
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Safe, Easy-to-use 
Double Sterile Package 
Autoclavable Inner Case — Positive identification 


WORLD’S STANDARD 


e Continuously researched, clinically tested and improved 


e Usedim excess of 200,000 surgical procedures over the past 15 years 
e Fortosh intrascleral and episcleral procedures 
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in the treatment of corneal edema... 


Adsorbonac offers the clinician a hypertonic agent that provides an enhanced dura- 
tion of therapeutic response without sacrificing patient comfort and convenience. 


Adsorbonac is a sterile, hypertonic solution 
of NaCl contained in Burton, Parsons’ 
ophthalmic vehicle—Adsorbobase ™ * 
Because of the unique action of its polymeric 
vehicle, Adsorbonac: 


e Adsorbs to the corneal surface and 


resists dilution by aqueous tear com- 
ponents. 

Demonstrates a high degree of effi- 
cacy in reducing corneal edema, and 
in treating recurrent corneal erosions. 
Provides a marked improvement in 
visual acuity (with minimal stinging 


ADMINISTRATION: For the 
treatment of corneal edema— 
one or two drops in affected 
eye(s) every three or four 
hours. To clear the cornea for 
examination—one drop of 
Adsorbonac as required. 


SUPPLIED: Adsorbonac 2%, 
Adsorbonac 5% in 15cc. sterile 


and burning). dropper vials. 


Literature and clinical samples 
are available on request. 


ADSORBON4C” 


BURTON, PARSONS & CO., INC. 
OPHTHALMIC PRODUCTS DIVISION, Central Indu strial Park, Washington, D.C. 20027 
Montreal, P.Q., Canada, Munich, Germany 





Note: Clinical reports have demonstrated the value 
of Adsorbonac 2% in the treatment of the geriatric 
patient with corneal edema. The Adsorbobase 
vehicle (also present in Adsorbotear) provides a 
hydrophilic surface—of relatively long duration— 
over which the aqueous portion of the tear film 
can spread spontaneously. The mucin-like layer 
also helps stabilize the precorneal tear film. 








Books 


Introductioe te Ophthalmoscopy, by David 
Paton, Barry"N. Hyman, and Jobrny Justice, Jr, 
91. pp, 160 clus, free, Kalamazeo, Mich, The 
Upjohn Company, 1976. 
< This beautifully illustrated and con- 
tise textbook of direct ephthalmos- 
copy is intended for medieal students 
and is distributed to them without 
charge. However, it can be read with 
enjoymene.and profit by.a far wider 
audience, including general physi- 
cians, residents in other specialties, 
and ever beginning ephthalmology 
residents. It is an exceptional collec- 
tion of photographs, crisply printed 
and coverng a wide spectrum of 
diseases and abnormalities. The ac- 
_- eompanyme text is well organized, 
--- elear, ane appropriately brief. 
~- In most medical schoels, required 

curriculumy time devoted to ophthal- 
mology È limited. This book should 
provide an exciting introduction to 
our specialty. Some stucents will be 
stimulated to study the eye further. 
Others will be more skilled ophthal- 
moscopisis as they enter other disci- 
plines. 








CHARLES PHELPS, MD 
Iowa City 


MES Intemational Symposium on Fkuorescein Angiog- 

raphy, edited by J. J, DeLaey, 639 pp, with 360 

illus, 180 g, Netherlands, Junk Publishers, The 
Hague, 19%. 

Dr Pirre Amalric cf Albi, France, 
initiatec the first international con- 
gress oz fluorescein angiography of 
the eye in 1969. This was such a 
success chat these international sym- 
posia heve now become a well-recog- 

~miged gathering for all those inter- 
ested in. fuorescein angiography. The 
_ 1976 conference was beld in Ghent 
under the chairmanship of Prof 
2 J. Franeesis and was organized by Dr 
=. Jd. Delaey. The symposium lasted 
_ ©.) -for four days and brought ophthalmol- 
< ogists from all over the world to 
Belgium: The transactions reflect the 
presen? status of the art in fluorescein 
angiogaphy of the eye and should be 
a valuable resource for all those who 
work iz this field. 

The tst part of the symposium was 
concerzed with techniques. Here the 
new wide-angle cameras were shown, 
and their pictures were exhibited. The 
panoramic views offer great advan- 
tage, aad this type of photography is a 
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valuable supplement to the routine 
pictures, 

Another advance is the simulta- 
neous stereo photography on a single 
35-mm frame. This type of picture 
was exhibited at the 1976 academy 
meeting in Las Vegas. The pictures 
obtained in this way are beautiful. 
Several papers dealt with the mea- 
surement of flow in the retinal cireu- 
lation. 

Increasing emphasis was put on the 
choroidal circulation. Again, Dr Amal- 
ric was the pioneer, and the presen- 
tations by Dr Heimann of Germany 
and Dr Shimizu showed important 
progress. S.S. Hayreh reported on his 
experimental studies on the occlusion 
of part of the choroidal circulation. 
Most important were a number of con- 
tributions that could establish an 
excellent correlation between the fluo- 
rescein angiograms and the histologic 
picture of the lesion. Professor Deut- 
man added in his usual splendid way a 
number of pictures on the butterfly 
dystrophy of the fundus. 

Diabetic retinopathy occupied half a 
day. Most interesting was the contri- 
bution by Dr Toussaint of Belgium, 
who could show that even in complete- 
ly nermal-appearing fundi, changes in 
the permeability of retinal vessels 
could be observed. Other contributions 
covered Takayasu disease, carbon di- 
sulfide poisoning of the fundus, and 
preretinal fibrosis. The session on 
vascular occlusive diseases was illus- 
trated by beautiful pictures of the far 
periphery. 

This is an excellent review of the 
present status of ocular fluorescein 
angiography. The problem of compli- 
cations was alluded to, but will appar- 
ently be discussed in a future sympo- 
sium. 

F. C. BLopi, MD 
Iowa City 


Clinical Low Vision, edited by Eleanor E. Faye, 
MD, 396 pp, with illus, $15, Boston, Little, Brown 
& Co, 1976. 

Clinical Low Vision is an excellent 
text for the practitioner who is inter- 
ested in comprehensive care of the 
patient with poor visual acuity. As 
ophthalmic techniques improve, more 
patients are having their vision at 
least partially restored; they need not 


sit in the dark, menting their fate. 
Such aids as head-torne lenses, ab- 


sorptive lenses, Hand-held lenses, 
stand or fixed magaifiers, telescopic 
devices, and. closec-cireuit television _ 
are discussed in teloful detail. Moder- 
ate emphasis is plaeed on the ophthal- 
mologic treatment, 50th medical and 
surgical, or various ocular diseases, 
but the basic thrust of the text is 
toward visual rehabilitation through 
vision aids. 

A particularly well-written. chapter 
by Robert Rosenberg on the optics of 
low-vision aids mproves understan 
ing and. apprediatien of the magn 
fying ard teleseopie systems. Severa 
interesting chapte®s on the child with. 
reduced visual acuity stress the notion... 
that this handicapped child should not - 
be isolated in a special setting, but 
should be integrated into the regular 
classroom. 

This book, a well-illustrated, inex- 
pensive. paper-beund edition, is a; 
useful teaching ool. Fitting low- 
vision aids is not an easy task and is. 
one which requires a rather coordi- 
nated effort among many skilled indi- 
viduals, including and especially the 
patient. Clinieal Low Vision. helps: 
greatly in undersianding and solving 
the problems of poor visual acuity. =) 

Joan H. MENSHER, MD 
Iowa City, Iowa 





Clinical. Neuro-ophthaimology: The Afferent Vi a 


sual System (international Ophthalmology Clinics, 


vol 17, No. 1, Spring, 77), edited by Ronald M, o. 


Burde, MD, and Josepi 3. Karp, MD, 173 pp, with 
illus, $35¢yr, Bosten, Little, Brown & Co, 1977. 
This slim volume is packed with 
valuabie materist The editors have 
chosen. to limit: themselves to the 
afferent visua system and have asked 


several young neuro-ophthalmologists © — 


to contribute chapters. The result is a 
pleasing mix of review material from 
which much can be learned. 

As might be expected, the material 
is richest when the author is on a topic 
that has been ef special interest to 
him, and the ceverage tends to get 
thin and ragg@edavhen the author is on 
a subject that he has included just for 
the sake of completeness. This volume 
is a “plus” fer the International 
Ophthalmology linies. 

H. S. Toompson, MD- 
Iowa City Lee 
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CHLURUMYCETIN 
(chloramphenicol, USP) 
OPHTHALMIC PREPARATIONS 


OPHTHOCHLOR’® 


(chloramphenicol ophthalmic solution, 
USP), 0.5% 

Each milliliter contains 5 mg 

chloramphenicol in a sterile buffered solution; 
7.5-ml plastic squeeze bottle 





CHLOROMYCETIN 
OPHTHALMIC 


(chloramphenicol for ophthalmic 
solution, USP) 

25-mg package containing vial with dropper 
and 15-ml bottle of sterile distilled water 
(diluent) 


Stock 21-213-2 
NDC 0071-1227-02 


CHLOROMYCETI 
Sterile CHLORAMPHENICOL) 


CHLOROMYCETIN Distilled Water 
OPHTHALMIC OINTMENT 


(chioramphenicol ophthalmic ointment, 
USP), 1% 
Each gram contains 10 mg chloramphenicol 


in a special base of liquid petrolatum and 
polyethylene; 3.5-g tube 





WarningNot for injection 
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CHLOROMYCETIN 
POLYMYXIN, 
OPHTHALMIC OINTMENT 


(chloramphenicol-polymyxin 
ophthalmic ointment) 

Contains 10 mg chloramphenicol and 5,000 
units polymyxin B (as the sulfate) per gram 
in a special base of liquid petrolatum and 
polyethylene; 3.5-g tube 
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PARKE-DAVIS Bure A aeea 


PD-JA-2038-1-P (4-77) 


Share your views... 
with the (Haag-Streib 
teaching microscope 7100 


This monocular microscope for 2 
observers provides 10 times magnifi- 
cation through an easily-read cross 
pattern which permits rapid identifi- 
cation of specific eye areas. 


ee 


It is designed to allow participation in 
the examination by your professiona! 
colleague or by the student, the tech- 
nician or the nurse. It also allows the 
teaching of applanation tonometry 
with the Applanation Tonometer T908. 


The microscope 7100 fits all original 
Haag-Streit slit lamps 900, it is the 
perfect solution for both joint consuk 
tation and instruction. 


For further information contact your 
nearest Haag-Streit representative 


Haag-Streit Service, Inc. 
EET Subsidiary of Haag-Streit AG., Berne, Switzærland 
P.O. Box 127, 6 Industrial Park 


Waldwick, New Jersey 07463 
(201) 445-1110 





















































Corresp ondence | 


= Lost to Follow-up 


sue of the ARCHIVES makes it. clear 
that the relative importance of vari- 


“nant melanomas of the choroid: and 
ciliary body is still a matter of some 


T would like to call attention to one 
statistic frequently omitted from 
nany such reports: the number of pa- 
ients “lost to follow-up.” Tracing pa- 
tients who have been out of contact 
for a number of years is an extremely 
time-consuming task, but it is also an 
important one. Of the patients in our 
study (Trans Am Acad Ophthalmol 
-Otolaryngol 79:310-320, 1975) who died 
of metastases, the referring ophthal- 
mologists were unaware of the fatal 
outcome in 47% of the cases! 


vinced us that it is much easier to 
‘trace the footsteps of a living person 
than of a dead one. Our last-ditch 


one in the patient's hometown with 
the same surname, located far more 
fatal cases than nonfatal ones. There- 
fore, studies with incomplete follow- 
up-may exclude a group of patients 
with a greater mortality than the re- 
‘mainder of the patient population. In 
all probability, more complete patient 
follow-up would not change the rela- 
ive importance of various prognostic 
factors. However, incomplete patient 
follow-up: may cause us to under- 
estimate mortality. 

< Our interpretation of survival stud- 
ies would be improved if the number 
of patients lost to follow-up were 
“stated explicitly, and not combined 
‘with numbers of cases on which there 
was insufficient background. data or 
too short a follow-up interval follow- 
ing enucleation. 








Columbus; Ohio 


that there are problems in obtaining 
follow-up data in. studies of uveal 


To the Editor.—The January: 1977 is- 
ous prognostic indicators in malig- — 


-debate (95:48-58, 1977; 95:63-69, 1977). . 


Persistent follow-up efforts con- 


measures, such as contacting every-. 


JANET R. LANG, MS 


In Reply. -Wë agree with Ms Lang 


melanoma and that these problems 
can lead to erreneous conclusions. We 
would also like to stress that these 
problems go beyond the one stated by 
Ms Lang. Because uveal melanomas 
are frequently characterized by late 
manifestation of metastases, no mat- 
ter how long we are able to follow up 
the patient, we can never exclude the 
possibility that the patient harbors 
occult microfoci of metastatic tumor. 
Ms. Lang stressed patients “lost to 
follow-up,” 
applies to patients who die of unre- 
lated causes. For example, a patient 
who died of a “heart attack” seven 
years after enucleation might have 
had metastases develop from the 
ocular melanoma if he had not 
suffered the myocardial infarction. 
Because of the importance of follow- 
up, only those cases in which the 
patients were alive and well, at least 
six: years after enucleation, were 
included in the nonfatal group in our 
study. Included within this. group 
were patients who were subsequently 
lost to follow-up and patients who died 
of unrelated causes. We indicated the 
length of the follow-up period in Table 
1 (AREHIVES 95:48-58, 1977). 

A second and potentially more seri- 
ous. problem in studying uveal mela- 
nomas relates to the fact that the tu- 
mor typically kills by hematogenous 
metastases to the liver or other dis- 
tant sites. Without an autopsy or 
biopsy, there may be doubt as to. the 


true cause of death. For example, in 


one case deleted from the study, the 
cause of death was attributed to hep- 
atitis. Without an autopsy or biopsy 


-we had no way of knowing if this 


were metastatic melanoma mimick- 
ing hepatitis. In another case the re- 
ferring ophthalmologist replied to.our 
follow-up query that the patient had 
died of “metastatic tumor to the 
liver.” We obtained the name of the 
hospital where this patient had died 


and discovered an autopsy was per- 
= formed. A copy of the autopsy. report 


indicated that the cause of death was 


“pancreatic carcinoma metastatic to 
the liver. 
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but the same problem. 





One advantage to the discriminant 
function analysis we used is that it 
provides for each case the probability 
that it-was. correctly classified; thus, = 
we were able to select. severely mis- 
classified cases and analyze them for 
problems in follow-up as well as ex- o- 
plore them for additional risk factors 
not included initially. This analysis 
comprised a good portion of the dis- 
cussion in our article. 

Finally, we would like to acknowl- 
edge the tenacity of the follow-up # 
unit of the Armed Forces Institute of ` 
Pathology. This is best illustrated by 
the case of a Scottish gentleman 
whose eye was enucleated for a uveal 
melanoma when he was living in the 
eastern. United States. During a 15- 
year period, he was traced in his wan- `; 
dering across the United States and. = 
his eventual death was learned from 
the Bureau of Vital Statistics in 
Alaska. 

Ian W. McLean, MD 

WALTER D. Foster, PHD 
Lorenz E. ZIMMERMAN, MDP 
Washington, DC 


In Reply._Ms Lang has made some 
important points. Tracing patients is 
in fact a difficult and time-consuming. 
task. We are fortunate at the Univer- 
sity of Iowa to have a very active 
Tumor Registry. The patients are 
contacted every six months the first 
two years and then once a year until | 
death occurs; a death certificate is 
then obtained. 

The number of patients “lost to fol- 
low-up” is an important factor if sur- 
vival rates are calculated by..the 
“direct method.” To minimize the in- 
fluence of such a source of error we 





used the “actuarial method.” In this < 
method, we deal with “person-years. 
exposed to observation” rather than. 
“persons.” At present, we believe that... : 
the “actuarial method” gives a statis- 
tically better estimate of survival 
rates. 


HAnNa F. SHAMMas, MD 
. FREDERICK C. BLopi, MD 
lowa City 7 
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Further Comments 
-zon “Ocular Hypertension’ 


To the Editər.—In the Apri issue of 
the ARCHIVES (95:585-589, 1977), four 
‘ editorials appeared concerning ocular 
~chypertensioa. The first was written 
~ by us, and the following taree were 
written by olker and Becker, Shaf- 
sfer, and Phe ps, These latter editorial- 
| ists had the epportunity teestudy our 
-editorial beere publication: and for- 
 Mmülate a rebuttal of sorts. We did not 
and, probab’y. in the nature of things, 
could not Eeve the opportunity to 
study the oker three editorials prior 
to publicatien, and thus we were not 
able to replies to the quescions and 
.. views expressed. We, therefore, ven- 
. ture to answer some of the comments 
= of the editorialists. 
First of ad. we have no ecmment on 
Dr Shaffer's editorial. We are essen- 
“tially in agreement with hie views. 
In regard to the editorial by Kolker 
and Becker: we are puzzle to know 
just what ie their exact definition of 
ocular hypertension. We assume this 
‘diagnosis i¢ made when the disc is 
normal anë the angle is open, but 
when tensions in the mid-2)s. Does it 
also apply when tension is fe the 30s or 
40s or higher? At what porat do they 
propose. to change the diagnosis from 
ocular hypertension to- erate 















A sp 
visual field bss, or is the “diagnosis 
_-ehanged to glaucoma when the dise 
“and field are still normal but when 
tension in the untreated eve is 35 to 40 
mm Hg or higher? In cases af elevated 
tension. but nermal dises in the 
pigment-disgersion syndrome, in the 
exfoliation syndrome, or due to 
peripheral anterior syneeriae, and 
many other situations, is this also 
ocular hypertension or is it glau- 
goma? 
= When these questions are an- 
swered, it would be easier for us to 
discuss. the question. In our editorial 
we stated taat we did nof-commence 
-treatment isscases where tension was 
in the 20s. Indeed we have cases of 
this sort that we have follewed up for 
15 or 20 years without treatment, with 
the disc and field remaining normal. 
Our experience indicates. that the 
higher the pressure is in the untreated 
eye, the greater is the risk øf eventual 
damage. Tais is why in cases we 
generally szart treatment where ten- 
¿osion is. im. the 30s, but we are 
Influenced by some of tte factors 
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mentioned by Kolker and Becker, ie, 
family history, age of the patient, ete. 
We also consider the undesirable side 
effects of treatment, such as the blur- 
ring of vision in younger individuals 
with miotic treatment, especially if 
they are myopic, and particularly in 
the case of older people with lens 
opacity where miotic treatment may 
be disabling from a visual standpoint. 
Thus, we advocate no hard-and-fast 
rule as to the level of tension at which 
treatment is started. 

We have many times stopped all 
treatment in older patients whose 
lives had been made miserable by 
miotic treatment. However, as stated 
in our editorial, though we recognize 
that there may be differences of 
opinion as to whether or not to start 
treatment in a given case where 
tension is in the 30s or less, we believe 
all patients whose tension is 40 mm 
Hg or higher should receive treat- 
ment, because we have seen too many 
similar patients, who started with 
normal discs and open angles, suffer a 
rapid loss of field with optic atrophy 
when treatment was withheld. 

Kolker and Becker mention an 
“analogy” between ocular hyperten- 
sion and patients with narrow angles, 
with and without glaucoma. They 
state that of the patients with narrow 
angles, more do not develop angle- 
closure glaucoma than do. However, 
narrow angles and angle-closure glau- 
coma have nothing to do with the 
subject under discussion. 

Phelps and also Kolker and Becker 
emphasized the possible unpleasant 
side effects of treatment of ocular 
hypertension. We are aware of these 
unpleasant side effects, but we do not 
believe that a detailed listing of 
unpleasant side effects is pertinent to 
this discussion. We have only advo- 
cated treatment when tension was 
consistently over 30 mm Hg with the 
dise still normal, and even in these 
cases have withheld treatment at least 
for a period of time if there were 
serious and undesirable side effects. 
We have not advocated carbonic anhy- 
drase inhibitors in such cases, but we 
strongly have advised treatment in all 
cases where there were beginning 
glaucomatous changes in the optic 
disc, as do Kolker and Becker. 

Dr Phelps’ schedule for follow-up of 
patients with elevated tension is a 
good one, and one that we follow 
ourselves—visits once a year when 
tension is only slightly elevated, twice 


a year when it is somewhat higher, 








and every three months when tension 
is in the 36s. 
All the editorialists are not in n great 
disagreement in the. management of. 
these cases. It is chiefly a matter of- 
terminology. We have not encoun- 
tered panie in patients with elevated 
tension but no optic nerve damage ` 
when we ‘ell them they have early- 
open-angle . glaucema.. They do- not 
seem to be unduly alarmed when we 
tell them what the diagnosis is and. 
what we propose io do about it, 
whether with treatment: or with no 
treatment: . 
Kolker and Becker refet to certain 
tests that they hope will enable them 
to select the cases mest at risk with a 
given level of tension. These tests and 
others to be discovered in the future 
we too hope may be valuable aids, but 
we suspect they will never be infal- 
lible guides and will never become a- 
complete substitute for the careful 
follow-up of the individual patient. 
Finally, will adoption of the term 
“ocular hypertension” improve ow 
management of glaucoma and reduce 
the loss of vision from this cause? We: 
do not think it will. Will adoption of 
the term give the ophthalmologist the 
impression that ocular hypertension is 
a more benign disease than open- 
angle glaucoma and will he be there- 
fore less vigilant in his follow-up and- 
management of such cases? We think 
this is a possibility, aad that is why we 
have taker up cudgels in defense of 
“open-ange glaucoma without dam- 
age” in preference to “ocular hyper- 
tension.” 





PAUL A. CHANDLER 
W. Morton GRANT 
Baston 


Tilting at Windmills 


To the Editer.—“ Dator, down here 
you must remember we have: to 
consider the economics of practice.” 
This response came during a pleasant 
supper in which the subject of intraoc- 
ular lens implantation was an item of 
discussion. One of the- individuals, 
when asked how mazy lens implanta- 
tions he had done, teld me, “about 16 
in the pest two years,” most in 
patients who had “insisted” that they - 
have such an implant because a friend 
or neighber had that operation. “Fur- 
thermore,” he said, “if I don’t; the 
patient will go elsewhere.” I was.also. 
told that a set of criteria- had beet 
instituted: in. New York City 
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at it was well known that: “such 
implanted lenses in patients under the 


around long enough to develop any 
_complications that might later.ensue.’ 


been performed by local surgeons, and 
-that the patient was then reluctant to 
z return to the surgeon for further ther- 
apy. When I asked would they have 
:¿intraočular lenses implanted in their 
“eyes if cataracts developed, their 
“Yesponse was emphatically negative. 
: In my extensive travels throughout 
_ the United States and in a number of 
foreign countries, I have found the 
‚majority of ‘ophthalmologists to be 
“reluctant to implant intraocular 
lenses. However, due to “the. eco- 
nomics” as well as to the psychology 
that new is good and old is bad, 
ophthalmologists regardless of incli- 
nation have been led into implanting 
intraocular lenses. 

Recently, one of America’s leading 
cataract experts had distributed a 
flyer that noted the fact that his lens 
course will now include intraocular 
lens implantation. His reasoning is 
. that one should do at least one implan- 
tation so that the patient can be told 
that one is familiar with the proce- 
dure. 

- Lam opposed neither to the concept 
of intraocular lenses nor to their use in 
selected cases. Indeed, members. of 
our staff have been encouraged to 
read the literature on intraocular 
lenses, we have sent. individuals.to 
courses on the subject, and we have 
developed criteria that are consistent 
with those reported in the literature 
for implantation of lenses. 











implantation of oaie lenses, but 


criteria rarely were followed. My- 
colleagues said that they rarely- 


age of 70. They believed that such- 
patients would “probably not- be 
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In cur ophthalmology service ine 
which many cataract extractions are 


done each year by a large number of 


_attendings and resident surgeons, we 
cannot identify more than a handful — 
of patients who would require intraoe- 
_ular lens implantation. Also, I have 
found that in many centers: in the 
có © United. States, intraocular lenses are 
_» They did state, however, that they had - 
< seen complications after implants had ` 


not implanted if there is little peer 
pressure to do the procedure. On the 


other hand, where such pressure 


exists, intraocular lenses are being 
putin at a rate that defies any and all 
common sense. 

It: seems that the day has come 
where the overriding concern is no 
longer what is the best procedure for 


-the patient, but rather, “how can I 


keep the patient so he doesn’t get 
operated on elsewhere by someone of 
either lesser ability or lesser ethical 
standing.” Furthermore, a rather un- 
savory trend toward self-advertising 
by use of local and national media has 
developed, particularly among those 
eye surgeons who are advocates or 
pushers of new surgical techniques. 
One remarkable feature of intraocular 
lens implantation is that the scientific 
results of such implantation are very 
searce and that animal studies are 
almost unknown. In most cases it is 
the human eye that has been the 
testing ground for intraocular lens 
implantation, and the history of such 
implantation has not been particularly 
good. Indeed, with the initial lenses 
many eyes were lost, and many 
intraocular lenses had to be removed. 
With rare exceptions the lenses used 
today have little long-term follow-up 
information available. I have been ata 
number of meetings where surgeons 
who implant a large number of intra- 
ocular lenses tell me that they cannot 
have a series because they have 
changed to a different type of lens. 





‘Indeed, a large number of lenses iae S 
been developed, and each was intro- — 
-duced with the claim that it was the Se 
ultimate or best of its kind: For one o 
Jens innovator, there have been more 


models in the past decade and a half 


-than model changes even by the most 
prolific automobile’ manufacturer. in 


America. 


Alas, the story does not end with. 
intraocular lenses but extends to the: 


realm of phaccemulsification. A ‘story 
about this may be enlightening. A 
colleague whom I have known for two 
decades had a precipitous decline. in 
his surgical practice when a young 
man came to his area. By dint of 
personal persuasion, advertising, the 
young physician soon had convinced 
the local people that phacoemulsifica- 
tion was the only modern and up-to- 
date lens operation. My friend be- 
lieved he was obliged to study the 
subject and to take numerous courses, 
and, although he was not convinced 
that the method was really useful-in 
more than a small number of patients, 
he felt the necessity to purchase an 
expensive phacoemulsifier simply to. 


“protect himself.” Indeed, he went so 


far as to travel a long way out of this 
country to “practice” phacoemulsifica- 
tion so that he could tell his patients 
that he had experience with the 
instrumentation. He really plans to do 
little phacoemulsification in spite of 
being well prepared and well equip- 
ped, because he still does not believe 


that it is the procedure of choice in. i 


most instances. 

For years men have been fascinated 
by the trek of lemmings who. are 
inexorably drawn far from their habi- 
tat to a place where they will surely 
die. When men become like lemmings, 
their fate will be the same. 

PauL Henxinp, MD 
Bronx, NY 
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4® ( Because...I’m Unique... 


1 sæsafe and easy to use your assistant can 


use me to perform objective toncmetry 
1 less than 15 minutes’ instruction. 


un gue floating sensor continuously measures and records accurate intraocular 
Ssure and ocular pulse amplitude with patients in any position. 


wave Deen thoroughly tested clinically and can be 


checked for correct calibration with 
unique verifier. 


meprove it to you. Ask for a demonstration. 
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(tetrafilcon A) 


HYDROPHILIC CONTACT LENSES 


. Advancements in lens design and lathe-cut uei 


COMPLICATED FITTING 


“The AOSOFT (tetrafilcon A) lens is available 
with 5 base ele or vaults and one diameter, 
13. mm. Ir clinical studies 97% of all patients’ 


fitting nakis were met with just 3 of these 5 
Vaults! Wether you prefer to fit from an inventory 
or from adiiagnostic sef, there is an AOSOFT 
system f fer you to choose. 


OSOFT lens of a given Vault has the 
ior curve, regardless of power, assur- 
tent fit independent of power. The 
ns design provides a large optical 
raging 11.5 mm in the low minus range 
—offerinc the advantage of stable vision with 
lens movement. In addition, superior lens cen- 
tration virually eliminates the problems of in- 
duced as#gmatism and reduced visual acuity? 
Fasi, accurate fitting of the AOSOFT lens, 
with reliac ie over-refraction, results in a high level 
cf fitter confidence. In addition, inspection and 
verification methodolegies ensure that the lens 
ordered i¢ the lens rece ved. 


U NCCI A MPLICATE: PERFORMANCE 
When fully hydrated, the AOSOFT lens is 
42.5% warer by weight Patient comfort, absence 
of spectacle blur, and effortless adaptation are 
key benefis of the AOSOFT lens. 

= Theres an easy-tc-follow wearing schedule 
that encowrages patient compliance, reinforced 
by the reictive ease of AOSOFT lens mainte- 


normal wear and care has Heed W wel 1 established 
in clinical trials. Your patients mayenjoy the -> 
benefits of optimal visual acuity wéh a superio 
and virtually invisible lens. 


UNCOMPROMISING QUALITY, : 


(tetrafilcon AY: 
HYDROPHILIC CONTACT LENSES : 
AOSOFT lenses are now avai labia} inyour 
area. For further information, fill out and send in: 
the coupon provided for your convenience. 
Please tell me more about -he new AOSOFT™ SS 
tetrafilcon A} Hydrophilic Contac: Lens. = 
Send information. : ee 
O Have your representative call. : 
Best day. Time 
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HYDROPHILIC CONTACT LENSES 


















DESCRIPTION > 

=: AOSOFT™ (tetrafilcon A) Hydrophilic Contact Lens is a hemispherical shell 

which covers the cornea and may cover a portion of the adjacent sclera. 

`- The fens material, tetrafilcon-A, is a hydrophilic random terpolymer of 

2-hydroxyethyimethacrylate, N-vinyl-2-pyrrolidone and methyimethacryiate. 

~The polymer is a three-dimensional network of terpolymer chains joined by 
_divinylbenzene cross-links. It consists of 57.5% tetrafiicon Aand 42.5% water 

by weight when fully hydrated in normal saline solution. 



























































“ACTIONS 

“cin its hydrated state the AOSOFT™ Hydrophilic Contact Lens is seft and 
pliable. When dry, the lens becomes hard and brittle. These states are 
“completely reversible anda lens which has been permitted to dry. out will 
recover all of its hydrated properties when placed .in normal saline for a period 
of two hours. When placed on the human cornea the hydrated lens acts as a 
“refracting medium to compensate spherical ametropias. The material has a 
“tefractive index of 1.43 and the lens has a visibie light transmittance greater 
ihan 97%. 


INDICATIONS 

“ROSOFT™ Hydrophilic Contact Lenses are indicated for the correcticn of 

‘vision in persons with non-diseased eyes who have spherical ametropias. 

corneal astigmatism of 2.50 diopters or jess and/or refractive astigmatism of 
G0 diopters or less. 


CONTRAINDICATIONS 2 

AOSOFT™ Hydrophilic Contact Lenses are contraindicated in the presence of 
ny.of the following conditions: (1) Acute and subacute inflammation of the 
anterior segment of the eye. (2) Any eye disease which affects the cornea or 
conjunctiva. (3).Insufficiency of lacrimal secretion. {4} Corneal hypoesthesia. 
(5) Any systemic disease which may affect the eye or be exaggerated by 
earing Contact lenses. - 


‘WARNINGS 

Medications and Eye Drops: AOSOFT™ (tetrafilcon A) Hydrophilic Contact 
Lenses ‘must be stored only in preserved, buffered, isotonic saline solutions 
labeled fot USe on soft-hydrophilic-contact lenses, such as Lensrins* Heat 
disinfection, rinsing and storage solution or BOIL n SOAK.** No cphtnaimic 
“solutions or medications, including conventional hard contact lens solutions 
ontaining quaternary ammonium compounds as preservatives, should be 
“used by AOSOFT™ Hydrophilic Contact Lens wearers while the jens :s in piace 
nthe eye or for heat disinfection. rinsing of storage of the lens when it is off 
he eye. LENSRINS® or BOIL n SOAK** are also suitable for use an other soft- 
Aydrophilic-contact lenses. 


‘“Abrasions and Infections: lf a ‘ens becomes less comfortable then it was 
‘wher firstplaced oh the wearer's cornea, the lens should be remeved 
-jmmediately and the wearer's eye and the lens examined for the sossibie 
sresence of a foreign body if any eye abrasion, ulceration. irritatien or infection 
is present, orany abnormal eye condition is observed concurrently with lens 
af, the lens should be removed immediately and a physician consulted. 
Wearing Restrictions: AOSOFT™ (tetrafiicon'A) Hydrophilic Contact 
‘erises should not be worn while swimming, sleeping, or in the presence of 
ritating fumes or. vapors. 
Visual Blurring: If visual blurring occurs the fens must be removed until the 
ondition subsides. 
‘Lens Sanitation: Patients must adhere to the recommended daily sanitary 
cate procedures fot AOSOFT™ Hydrophilic Contact Lenses. Failure to follow 
his. procedure may result in the development of serious ocular irfections. 


: PRECAUTIONS 

Storage: AQSOFT” Hydrophilic Contact- Lenses must be stored oniy in 
_preserved, buffered isotonic saline solutions labeled for use on ae 
hydrophilic-contact lenses such as LENSRINS* of BOIL n SOAK ** if left 
exposed to air the lenses will dehydrate: become brittle and break eee Ifa 
fens dehydrates, it should be soaked in LENSRINS* or BOIL n SCAK** until it 
returns to.a soft; supple state. 
Cleaning and Disinfection: AOSOFT” Hydrophilie. Contact Lenses must 
be both:cleaned and disiniected daily. : 
: Cleaning: Daily cleaning isnecessary to remove mucus and other deposits 
which may have accumulated onthe lens surface. The lenses must be cleaned 
"before being disinfected, as deposits on the | lens: tend. to-harden and become 
more difficult to remove when the lenses are disi 


Disinfection: Lenses must: be disinfected da 











athe AOTHERM~ Heating 
i emptied aad 


g the jenses, hands must bé washed, tinged - 


thoroughly and dried with alint- free towel. Cosmetics, lotions, soaps, oils and 


hand creams must not come in contact with the lenses since eye irritation may 
result If hair spray is used while the lenses are-being worn, the eyes must be” 
kept closed until the spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the lenses 
because-the lenses will become discolored. Whenever fluorescein is used, 
flush the eyes with normal saline solution and wait at least one hour before 
replacing the lenses. Too early replacement may allow the lenses to absorb 
residual fluorescein. 








ADVERSE REACTIONS 
Serious corneal damage may fesuit from wearing lenses which have been 
soaked in Conventional hard:contact lens solutions. 

Eye irritation may occur within.a short time after putting on a hypertonic 
lens. Removal of the lens will relieve the irritation. Very rarely atens may 
adhere to an eye as a result of a patient sleeping with the lens on or wearing a 
hypotonic lens. If a lens adheres for any reason, apply a few drops of 
LENSRINS* or BOIL n SOAK** and wait until the lens moves freely before 
removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms 
such as rainbows or halos around light or visual blurring may occur if lenses 
are worn continuously for too jong a time. Removal of the lenses and a rest 
period of at least one-hour generally relieve these symptoms. if symptoms do 
not subside promptly, professional consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not normal: 
if these symptoms occur, the patient should be examined to determine their 
cause. 


DOSAGE AND ADMINISTRATION 

Fitting: Conventional methods of fitting contact ienses do not apply to 
AOSOFT™ (tetrafiicon A) Hydrophilic Contact Lenses. For a detailed 
description of the fitting technique, refer to the Fitting Guide for AOSOFT™ 
Hydrophilic Contact Lenses, copies of which are available from: American 
Optical Corp., Soft Contact Lens Div, Southbridge, MA 01550. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses initially. Therefore, the importance of adhering to the following initial - 
daily wearing schedule should be stressed to the patient. 





Wear Time 
(hours) J 


Rest Period 
(hours) 


| Wear Time 
Day (hours) 
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Lens Care and Handling: Care must be taken on the initial visit to assure 
that the patient is supplied with an AOSOFT™ Wearer's Kit and fully i 
understands all care. and handling instructions for the lenses. As with any 
contact lens, regular recall visits are necessary to assure patient health and 
compliance with instructions. : 
How Supplied: Each lens is supplied sterile na glass vial containing normal 
saline solution. The glass vial is marked with the Vault Number, Dioptric Power, 
and Lot Number. All lenses havea diameter of 13 mm. : 
The AOSOFT™ Wearer's Kit is a package required for lens cleaning, 
disinfection and storage of the lenses. It consists of the following: 
AOTHERM™ Heating Unit foriens-disinfection 
AOSOFT™ Lens Storage Container 
Lensrins*® Heat disinfection, rinsing and storage solution 
AOSOFT™ Wearer's “How To" Book 


*LENSRINS*® and BOIL n SOAK® are preserved, buffered isotonic saline” 
solutions available in commercial drug outlets. : 
Lensrins® is distributed by the Soft Contact Lens Div, American Optical ‘P 
Southbridge: MA 01550. : 
BOIL n SOAK? is manufactured by Burton, Parsons and Co. Inc. Washington ; 
DC. 20027 


CAUTION: Federal law prohibits dispensing without prescription. 















“American Optical Corp. Soft Contact Lens D / 


anterior-posterior capability 


as The Suction Infusion Tissue Extractor speaks for itself. 


EF All functions in one probe for one in- gy EE Raia, fresh-fluid reflux through cutting ly IJ 
cision, one-handed operation. port aids in lens hydration (during lens- 
ectomy), blunt dissection of membra- 


E@Sugeon directly controls all functions iy nous tissue and washing retinal surface. 


through use 0° foot pedal; fingertip by- 
Pass vacuum port ring on handpiece 
enables surgeon to regulate rate of as- 
piration without an assistant. 


ER battery-powered console asuresgy 
against electrical hazard. 


ce Safety switch provided for ins ant cut- i 


EE Fiber optic system attaches to operat- BY off of all operating functions. 
ing tip for direct illumination. 


ce Specialized electroplating and lapping gy 

te Modular construction of handpiece my techniques create the mos: effective 
facilitates cleaning, care and mainte- cutting mechanism available for intra- 
nance... even in the O.R. ocular microsurgery. 


SITE Instrument manufactured in USA $7950 complete in carrying case 






OSCILLATE 


v r; REVERSE 


Z 
-456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 E 
Philadelphia - New York - Los Angeles - Chicago - Houston - Atlanta + Cleveland N ka> r 
r All products repaired and serviced in Broomall, 


Penna. - - 
..with the future in sight 





ARE YOU A WISE INVESTOR? 


OUR BLUE CHIP 
EQUIPMENT PAYS 
DIVIDENDS. 


It pays because coming to the Bell Company means you are investing 
only in the finest ophthalmic instruments. 


your needs to the most suitable instrument within your budget. It 
continues to pay because your investment is protected...our service 
organization is also blue chip. 


A.0. CLC Contact Lens Center 
Instrument combines the functions of 
diagnostic examination with the 
measuring and fitting of contact 
lenses. In one position, the CLC allows 
you to: 

@ Examine eye under magnification 

© Allow use of fluorescein techniques 

© Determine corneal curvature 

astigmatism & axis 
© Inspect & measure contact lenses 
@ Map corneal curvature changes. 


The Zeiss 30 SL is a high performance 
slit lamp for universal ophthalmic use. 
Brilliant illumination provided by a 12 
v. Halogen lamp, longer working 
distance, and redesigned head and 
chin rests make the instrument 
comfortable for both physician and 
patient. These features coupled with 
the world renowned Zeiss optical 
system give you the instrument of the 
future, today. 


Call us when you consider your next 
equipment investment. You, too, can start 
collecting dividends. 


CHARLES. BE LL company 


4914 RT 130 AT 295 WESTVILLE, N.J. 08093 / 845-4103 












Glaucoma Fellowship 


The Department of Ophthalmology at St. Vin- 
cent’s Hospital and Medical Center of New York 
in cooperation with the Department of Ophthal- 
mology of the Cabrini Health Care Center offers a 



















it pays because we match 
One-Year Glaucoma Fellowship 


under the direction of 
G. Peter Halberg, M.D., F.A.C.S., 
to start July 1, 1977. 


Annual stipend of $16,000 with 
additional benefits. 






Write and send curriculum vitae to Robert A. 
D'Amico, M.D., Director, Department of Oph- 
thalmology, St. Vincent's Hospital and Medical 
Center of New York, 153 West 11th Street, New 
York, New York 10011. 





The Reliance 880 Chair is designed to 
maximize efficiency. With its motor 
hydraulic base and power articulating 
top, it readily conforms to any desired 
position with the simple touch of a 
button. Advanced design and high 
styling make this a wise investment 
and attractive addition to any office or 
treatment room. 

@ Power articulating top 

@ Motor, hydraulic base 

@ Advanced design 

© Wide range of finishes & upholstery 

@ Heavy duty construction 

@ Reasonable price 





Hiective destruction of 


papilla within 






INSTRUMENT 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 





PERMA TWEEZ’ ELECTROLYSIS 



















Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


The Lensmeter 


Marco 
compact in size, includes such deluxe 
features as a prism compensator, a 
full 90 degree inclination, external 
power and axis readings, and an 
American-style cross line target. This 


although 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


oO Invoice after 30 days 
O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. AQ-86 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


$22.45 


instrument provides complete 
satisfaction at a modest investment. 


DR. 


STREEL 
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OPHTHALMOLOGY 


i anew concept in continuing medical education for the practic- 
ing ophthalmologist. This quarterly periodical offers a total of 12 
Acurs of AMA Category 1 Credit. PERSPECTIVES IN OPHTHALMOL- 
OSY deals with the study of original, contemporary work on 
clinical and basic ophthalmic subjects. 


Ecch of the four issues highlights diagnosis and treatment of 
vcrious disorders by leaders in the field. The subscriber records 
answers fo questions raised in the text on an individual reply card. 
“hs card is then graded and stored at the University of Louisville 
School of Medicine, Louisville, Kentucky. Satisfactorily complet- 
ing each of the four issues entitles the subscriber to 3 hours of AMA 
Credit, for a total of 12 Credit Hours per volume. 


A.color microfiche containing up to 11 appropriate illustrations per 
aricle along with legends and index frame is packaged with 
each issue. All subscribers receive a hand-held microfiche viewer 
a no additional charge. 






























Volume 1, #1 






(MARCH 1977) 

US & Canada .. .$85 
pre-paid 

Foreign .........$95 






pre-paid 





į 
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Please enter a subscription to PERSPECTIVES IN OPHTHALMOL OGY for: 


mae ma l re in NAMES actu y.02 E BA ITERE ag SOCIAL SECURITY NUMBER 
TH y STITUTION: Doo ST DNS Re ends Sse cw 5 Ans alee 
OP HAL AVENUE STREET I Ty ETO eee eis ce cass + 1 aaa 

NEW YORE, N.Y. 10017 E E SE EE Y E Erene AN si6 CODE" 


212/592-1700 O PAYMENT ENCLOSED O BILL MIE LATER 


O PLEASE SEND FURTHER INFORMATION ONLY! 
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Faculty 





Joel S. Glaser, M.D. 
Robert S. Hepler, M.D. 
James R. Keane, M.D. 
irving H. Leopold, M.D. 
Nancy Newman, M.D. 


DATES: July 30 & 31, 1977 


LOCATION: Bonaventure Hote! 
404 S. Figueroa 
Los Angeles, California 


FEE: $150 (Residents $50) includes luncheon 
For registration and information: 


T. V. Scott, M.D. 

Division of Ophthalmology 
Martin Luther King, Jr. Hospital 
12021 South Wilmington Avenue 
Los Angeles, California 90059 


Department of Ophthalmology 
of the 
University of lowa 
announces a 


WORKSHOP IN NEURO-OPHTHALMOLOGY 


lowa City, lowa, November 10-12, 1977 


PUPILS OPTIC NERVE 


- PERIMETRY 
Joel Glaser, Miami 






















-Lars Frisén, Sweden Stanley Thompson. lowa 
-= R. Burde, St. Louis i. E. Loewenfeld, Detroit D. Regan, Halifax 
J. Glaser, Miami R. A. Bell, Kingston M. O. M. Tso, Chicago 
= CA: Hedin, Stockholm P. Bourgon, Montreal S. S. Hayreh, lowa City 
J. Corbett, lowa City — M. W. Van Allen, lowa City R. M. Burde, St. Louis 
< NeSċhatz, Philadelphia B: S. Grimson, Chapel Hill D. R. Anderson, Miami 
- EYE MOVEMENTS =. C. T. SCANNING Registration: $200 
Robert Daroff, Miami Michael Sanders, London Residents and fellows $100 









l- Moseley, London 
S. Trokel, New York o 
'M. Alper, Washington, D.C. 
-. K. Ossoinig, lowa- City 


D. Robinson, Baltimore 

D. Zee, Baltimore 
T. Troost, Miami 
L. Dell’Osso, Miami = 


For more information write: 

Director of Conferences 

lowa Memorial Union 

-= The University of lowa 
Se ae <- Jowa City, lowa, 52242 

_ Each of the five half-day sessions has been : 

rganized by a clinical neuro phthalmologist. 
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Copied? 
Yes! 

Equalled? 

No! 


The Perkins hand-held applanation 
tonometer remains unequalled in terms 
of quality, performance and value. 

So before you settle for a copy, try the 
real thing. Call or write your House of 
Vision representative for complete 
details and specifications. 
44-06-00....... $595 


HOUSE OF VISION 
INSTRUMENT CO. 


A Division of H.O.V. Optical Co., Inc., 137 North Wabash Avenue, Chicago, Illinois 60602—(E12) 346-0755 
Atlama e Boston e Chicago • Cincinnati e Dallas e Denver » Des Moines « Detroit e Houston * Kansas City » Los Angeles 
Milwaukee e Minneapolis e New Orleans e New York • Orlando « Pittsburgh • Portland e San Francisco * Washington, D.C. 
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NEW 1977 SU es 
FISON’S: RET INAL DETACHMENT | SURG ERY 


P.G. PUBLICATIONS 






Fison’s Retinal Detachment Surgery is-a practical step-by-step discussion of the techniques of examination, 
treatment, management and follow-up of retinal detachment cases. Its unique quality-is the simple and practical 
approach to the complex problem of retinai detachment presented in the informal style of Mr. Fison’s lectures. 


e Techniques of Examination-and.the Binocular indirect 
Ophthalmoscope Be aie A 

Scientific Basis of Retinal Detachment Surgery 

e Cryotherapy, Diathermy and Photocoaguiation 

e Local Plombage and Encircling Techniques 

® Drainage of Subretinal Fluid 


88 pages. 87 illustrations. -79 colour plates. 
£10.00, US $1600; AUST $14.00, MAL/S PORE $40.00 


THE OPERATING MICROSCOPE & 
ANTERIOR SEGMENT SURGERY 


1976/77 tim et al.: 
Practical Ophthalmologist, Vol. l 


@ Microsurgery 
© Corneal Grafting 
_ @Glaucoma/Fistulising operations/Trabeculectomy 
è Management of Complications in Cataract Surgery 


251 pages. 194 illustrations. 11 colour plates. £9.00, 
US $14.00, AUST $12.00, MAL/S’PORE $35.09. 


1976 Hughes et al.; 

ALL ABOUT A COLOSTOMY . 

This. book has been written.to help those who have a 
colostomy and those who have nota colostomy of 
their own, but who are concerned with the problems 
connected with colostomies. 


55 pages. 41 illustrations. £1.50, US $2.50, AUST $2.30, 
MAL/S’PORE $6.00. 


“PG. Medical Books 
- 227 Tanglin Shopping Centre 
» 49 Tanglin Road 
SINGAPORE 10 
: Republic: of Singapore 


Please send me the following books: 


©] Fison’s Retinal Detachment Surgery 
-Ct The Operating Microscope & Anterior Segment 
Surgery l ; 


ss enclosed. 





l My cheque for 


è Prophylaxis 

® Special Problems 

s Vitreous and Vitreous Surgery 

ə Surgical Complications —-Avoidance and Treatment 
è Surgical Complications—Recurrence of Detachment 
è Post-operative Management and Follow-up 


1977 Miller a al.: i 
DEVELOPMENT OF SURGERY IN AN 
AUSTRALIAN HOSPITAL 


This book is about the development of surgery at 
St. Vincent's Hospital, Sydney and is notable for its 
amusing and enlightening anecdotes about those 
connected with the Hospital. 


129 pages 71 illustrations. 
£10.00, US $16.00, AUST $14.00, MAL/S’PORE $40.00 


1974 Limet al: 
PRACTICAL OPHTHALMOLOGIST, 
VOLUME I 


è Cataract Surgery 

e Acute Primary Closed-angle Glaucoma 
e Soft Contact Lenses 

e Acupunctural Anaesthesia 


170 pages. 87 illustrations. 34 colour plates. £6.00, 
US $10.00, AUST $9.50; MAL/S’'PORE $24.00. 


FREE POSTAGE 


O Development of Surgery in an Australian Hospital 
(All about a Colostomy — 
G Practical Ophthalmologist Volume | 














May ail your decisions be this easy—a choice 
betwes two sophisticated instruments each 
with its unique characteristics—unlike each 
other except for quality and unlike anything 
else available. 

The F20/20 is the only disposable with the on 
and off feature. It can mean the difference 
betwee a swift, uncomplicated procedure or 
“getting stuck”. Well balanced and reliable 
the F20720 has a failure rate that is less than 
Ok. 

The 2001 is the slender disposable with two tip 
options. 1.8mm, curved or straight. The 10 sec- 
ond delayed freezing time facilitates ideal po- 
sitioning by going on warm. 





If you have not used either we will make 
them available to you through a special in- 
troductory offer—3 free disposable extractors 
with your order for 9. Please send a purchase 
order for the following: 

12 F20/20 $149. 
12 Cryostylets—Straight/ Curved (specify) $ 79. 
Add State taxes where applicable. 

Please, only one dozen each per customer. 
Offer expires April 30, 1977. 


frigitronics. 


203/929-6321 


‘CALL FOR PAPERS 
AMERICAN SOCIETY OF OCULARISTS 
ANNUAL JOINT SCIENTIFIC MEETING 
SUNDAY, OCTOBER 2nd — A.M. (PRECEDING A.A.0.0.) 
STATLER HOTEL, DALLAS, TEXAS 


SCIENTIFIC PAPERS ARE TO BE PERTINENT TO 
OCULOPLASTIC SURGERY AND OCULAR PROSTHETICS 


PREPARED OUTLINES MAY BE SENT TO PROGRAM CO-CHAIRMEN 
A. Jan Berlin, Jr., M.D. Clinton McCord, Jr., M.D. 
Cleveland Clinic 2004 Peachtree Street N.E. 

- 9500 Euclid Avenue Atlanta, Georgia 30309 
Cleveland, Ohio 44106 





aS ; : m 
The warchir || rie suavoes cunic 
: OPHTHALMIC FIXATION TARGET 
- Attracts and holds Excellent opportunity for General Ophthalmic ee 


fixation for : : : 
Ophisalmoscapy, Surgeon. Helpful if capable of handling fluoros- 


Tonography, Slit lamp, cein and photocoagulation. Association with 
Retinoscopy, etc. growing practice. 


TWO MODELS 
Watchit@ Sr. — about size of 


20/400 E— white light bulbs _| Modern spacious clinic includes up-to-date 


(replaceable from front p.r.a.jJ— ; ; : , 
Aaa p anol. excellent far 20 foot laties. even equipment and is staffed with a large well-trained 


with high-refractive errors group of assistants. 
“By a centrally without glasses. $99.50 ea. 


‘All solid'state—no moving Watchit® Jr.— about size of 
: —= ’s {soli z : ; : 
a a oly the light appears vA Wiis clash Uae On going research continued in several different |: 
5v.a.c. 50/60 HZ (other in pairs to right and left of chair fields of ocular surgery. 
Z voltages availablel of singly for mirror lanes and 
s Controlled from switches in shorter distances. $89.50 ea. 
our present console: ; Ohio residents add 5.5% sales tax. 


- OCUTRON COMPANY DEPT. A06 
-22500 So. Woodland Rd, Shaker Hts- Ohio 44122 
“Please ship. Watchit(s) checked below: 
ees Check eholosed Ocutr ys postage in-U.S.A. : J. Elliott Blaydes; M.D 
EIBH me plus postage) 4 Junior ae à f; et ae 
Pe aS The Blaydes Clinic 
po Dine ye ae eS _ i Corner of Frederick & Woodland Ave. 


Adliee cto Eee gee l Bluefield, West Virginia 24701 


lf interested, please contact: 











Indirect Ophthalmoscopy 
Office Surgery 


























Goniosco 
a 
e Heavy anodized aluminum construction. 
e Tarnish resistant, lightweight. but extremely 
stable and durable. 
e 4-inch rubber wheels roll freely with 
heaviest patients, yet lock seeurely 
when desired. 
e 2” thick solid foam rubber mattress 
covered with durable, washable Ebony 
Black vinyl material. Other colors to order. 
e 76” long, 24” wide. Other sizes made 
kaS to order. 
... add all five modular accessories shown 
below or as many as youneed. 
Optional Jniversal 
Overhead Projection 
Fixation Lighz ! 
No. 140 4 ; r 
£ Optional Formica 
‘peek d Roll-out Storage 
f Compartment 
i No. 110. 
~ f Interior lined with 
washable plastic 
laminate. 17%“ 
wide, 9” deep, 
» 22” long. 
Optional Formica 
2 Instrument Shelf No. 
Optional ='ectric $ 
Transformer System 120. Rises 0 level 
No. 130— a Da-Laur of patient's eyes or 
exclusive. «/ariable higher when required. 
voltage cantre! system Swings under table 
assures proper when not in use. 
instrumene illumination. 
Fused ane eesigned for 
any low witage 
/ instrumenc.£lectrically 
safe... fusac, grounded 
pilot light 
Also avai able. . . Steel 
Step Stec! No. 170. 
Bright chrome finish. 
Non-skie rubber top 
and ruber-tipped feet. 
For full details aur Designed by 
ena complete catalog, Ophthalmelogists 
f contact for Ophthalmalogists ® 


DA-LAUR INCORPORATED 


Dept. A, 140 Crescent Road e Needham Heiahts Mace N2104 #1247, 4414 anan 

















Accor ¥ odative esotropia may prevent 

achila Fom developing the skills necessary 

for competitive sports. Lack of binocular 

single ssion may affect school work as well 
as plar. .and negative cosmetic effects 


 Diagrosis...To help determine if there 

is an accommodative basis for the eso- 

tropiascredrop of PHOSPHOLINE IODIDE 

0.125% may be instilled daily in each eye, 
-prior toretiring, for two or three weeks. 


_ Treatment... lf there is a significant 

- accommodative factor present, the con- 
-tinued use of PHOSPHOLINE IODIDE 

_ alone < often sufficient for treatment, as 

long asthe drug is well tolerated. 

PHOSF HOLINE IODIDE acts by altering 

the accommodative convergence/accom- 

moda ion relationship in a favorable way, 

_$0 tha: near vision is obtained with less 

~ accom Todative effort, and fusion can be 

-mai ad. 

ryis necessary, postoperative use 

SPHOLINE IODIDE may help 
Correcta residual deviation. 






_ (ECHETHIOPHATE 

_ IODIDE FOR OPHTHALMIC 
SOLJTION) 

in the diagnosis and 
treatment of accom- 
- modative esotropia 













BRIEF SUMMARY. T í 
(For full prescribing information, see package circular } 
PHOSPHOLINE IODIDE® aa 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acging cholinesterase inhibitor for 
topical use. pi 

Indications: Glaucoma—Chronic oper-angle glaucoma. Subacute 
or chronic angle-closure glaucoma ater iridectorry or where surgery 
is refused or contraindicated. Certair: non-uvevic secondary types of 
glaucoma, especially glaucoma following cataractsurgery. 

Accommodative esotropia —Concoamitant esotropias witha signif- 
icant accommodative component. i zae 
Contraindications: 1: Active uvealinfammiatios. i E ahs 

2. Most cases of angle-closure glaucoma, Je £5 the possibility of 
increasing angle block. Ty s a : ; i 
3. Hypersensitivity to the active or inactive ingredients; A 
Warnings: 1. Use in Pregnancy: Safease of anicholinesterase medica-.: 
tions during pregnancy has not beer established nor has the absence 
of adverse effects on the fetus or on tse respiration ot the neonate... 

2. Succinyicholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving ante 
cholinesterase medication because cf possible respiratory orcardio- 
vascular collapse. ae ; 

3. Caution should be observed in beating gleusema with 0 c: 
PHOSPHOLINE IODIDE in patients who are arth me time under. - 
going treatment with systemic anticholinesterase medications for: 
myasthenia gravis, because of possitle adverse suditive effects 
Precautions: 1. Gonioscopy is recommended pricrio initiation of therapy. 

2. Where there is a quiescent uveltis or a-historyof this condition, ° 
anticholinesterase therapy should be avoided or used cautiously be 
cause of the intense and persistent nvosis andcil@ry muscle contrac- 
tion that may occur. 3 

3. While systemic effects are infrequent, properdse of the drug re- 
quires digital compression of the nasolacrimal ducts for a minute or two. 
following instillation to minimize drainage into fhemasal chamber with 
its extensive absorption area. The hards shoul be-washed immediately _ 
following instillation. : ee : 

4. Temporary discontinuance of medications necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating. uscle weakness, 
respiratory difficulties, or Cardiac irregularities océur. |< 8 oo 

5. Patients receiving PHOSPHOLIME IODIDE vena are expose 
carbamate or organophosphate type insecticiges and pesticides 
fessional gardeners, farmers, workers in plants manufacturing or o 5s 
formulating such products, etc.) shculd be warned of the additive ~ 
systemic effects possible from absoration of the pesticide through the 
respiratory tract or skin. During pericds of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. ~ e Eory i 

6. Anticholinesterase drugs shouldbe used withextreme caution: if at 
all, in patients with marked vagotonia. bronchial asthma, spastic.gas- 
trointestinal disturbances. peptic uicer, pronounced bradycardia and 
hypotension, recent myocardial infaretion, epilepsy: parkinsonism, and 
other disorders that may respond adversely tovagptonic effects... 

7. Anticholinesterase drugs shoulc be empleyez! prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. À 

8. PHOSPHOLINE (ODIDE shoulc:be used witte 
all, where there is a prior history of regina! detaéh 
Adverse Reactions: 1: Although the ralationsh ny, of retinal de- 
tachment to the administration of PHOSPHOL EtODIDE has-not 
been established, retinal detachmenthas beer: reported in afew cases. 
during the use of PHOSPHOLINE IGDIDE in adu® patients withouta 
Previous history of this disorder. 

2. Stinging, burning, lacrimation, liad muscle ewiehing conjunctival 
and ciliary redness, browache, induced myopia with visual blurring 
may occur. : 

3. Activation of latent iritis or uveitis may occur, 

4. Iris cysts may form, and if treatrrentis continwed, may enlarge 
and obscure vision. This occurrences more frequentin children, The 
cysts usually shrink upon discontinuence of the Meedication, reduction 
in strength of the drops or frequency of instillator:. Rarely. they may 
rupture or break free into the aqueous, Reguler examinations are ad- 
visable when the drug is being presc4bed for the veatment of 
accommodative esotropia. ; 
5. Prolonged use may cause conjictival thickening, obstruction of 
nasolacrimail canals. 
6. Lens opacities occurring in patients under andcholinesterase 
therapy have been reported: routine examinationsshould accompany 
Prolonged use. ; 

7. Paradoxical increase in intraocu‘ar pressure may follow amti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenyleparics. : 
Overdosage: Antidotes are atropine, 2 mg parentwrally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg perkg mtravenously: 
artificial respiration should be Given ienecessaty, ; 

How Supplied: Four potencies are azailabie. 15 mg package for dis- 
pensing 0.03% solution; 3.0. mg package for ODES solution: 6:25 mg 
package for 0.125% solution; 12.5 mg package for0.25% solution. Also 
contains potassium acetate (sodium aydroxidé celtic acid may have 
been incorporated to adjust pH durirg manufacte ng). chicrobutanol 
(chloral derivative), mannitol, Boric acid and exsiceated g 

phosphate. os 
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ama, The Ophthaimos Division 
OW AYERST LABORATORIES 
New York, N.Y: 10017 






“ Oruloplastic Surgical 2 Bissection Course 
-of the 


Netu York Medical College - Westchester County 4 Medical Center S 























Wednesday, Nov. 2, 1977: ote a 1 aitain & (8:00 pm) Cosmetic ada Seminar 
Thursday, Nov. 3: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 

Friday, Nov. 4: Lid Reconstruction, Laceimnal Surgery, Orbital Reconstruction 

Saturday, Nov. 5: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


ACULTY: dJ: Adler; 1- Baras;.C.. Baerman: G. Baum: J. Bergman; V. Boniuk; R: Coburn; 

l -No Cousins: M. Dunn; D. Gaffin; H. Gould; M. Guibor; P. Guibor; S. Hecht; z 
<T. Hoyle: A. Leonard; T. McGovern; D. Praeger; H. Settles; G. Wiggs; ” 
Dd. Wolfley; E. Young; and others. Course Directors: Michael Dunn & Pierre Guibor i 


OBJECTIVES: Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic, and Dermatologic Plastic 
Surgeon. To provide the practicing and resident surgeon with an integrated oculoplastic surgical 
course employing LIVE SURGERY, VIDEO TAPES, FILMS, LECTURES and PARTICIPANT'S 
CADAVAR SURGERY. 


INQUIRE: 
oe Ms. Tamkin 
REGISTRATION: c/o Dr. Pierre Guibor CREDIT: 
Limited: Enrollment 630 Park Avenue 34 hrs. credit 
Ea oe New York, NY 10021 Category |, A.M.A. & C.M.E. 


(212) 734-1010 





RETINAL FELLOWSHIP: 


Available starting 
-January 1, 1978 for 12-18 months. Experience 
in medical and surgical vitreo-retinal diseases. 





ADDRESS INQUIRY TO: 
- L. Edward Perraut, M.D. 
Director of Retinal Services 
Department of Ophthalmology 
Washington Hospital Center 
110 Irving Street, N. W. 

7 Washingion, D.C. 20010 










Muro 
Ointment 
Sodium Chloride 5% 


MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 














ohthalmic 
Ointment | 


pn An ointment of hypertonic sodium chloride solution in a 


5% base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 
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TO REDUCE CORNEAL EDEMA 
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Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 5% 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 





A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylperaben. 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmaces and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 





Federal law prohibits dispensing without prescription. 





121 Liberty Street « Quincy, Mass. 02169 


[sy MURO PHARMACAL LABORATORIES, INC. 
Area Code 617 + 479-2680 













ur New J7 Cabinets 
More Than Just a Pretty Face 


The most obvious addition 
to our J7 cabinet line is a 
new face for the electrical 
and air panels. But don’t 
think it’s the only change 
we’ve made. Behind those 
pretty lines and easy-to- 
read controls are some 
mighty impressive features. 


Like a cautery outlet that 
furnishes approximately 30 watts at 
2.2 volts. 


Five-prong instrument jacks that provide 
2.5 and 3.7 volts on the scope side and 5.8 
and 6.4 volts on the transilluminator and 
headlight side. Not to mention separate 
controls for both cautery and instrument 
voltages. 


You'll find a 1.5amp and 115volt courtesy 
outlet for external equipment. As well as an 
improved air regulator with lock ring that 
allows accurate adjustment of pressure. 


Suraical . 
SMR Mecnanical 
[Resea;cn, INC. 


960 W. 16th Street, Newport Beach, CA 
92663 








Of course, we 

haven’t neglected 

the rest of our 

cabinet either. 

Underneath the 

attractive stainless 

steel covering are 

custom designed, oil- 

less diaphragm pumps. 
(Also available at additional 
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© we cost, our new heavy-duty lab- 
oratory quality pump modules.) 


Plus an exclusive SMR designed pulsation 
dampener that provides a smooth flow of air. 
You’ll find conveniently located instruments 
and accessories, footswitch controls and a 
complete glassware set. 

SMR makes a full line of cabinets to meet a 
wide variety of needs. But to fully appreciate 
the space saving and convenience features, 
you’ve got to try one yourself. There’s more 
to a great cabinet than meets the eye. 


The J7AEC cabinet shown is priced at $995.00 


SMR SHOW SCHEDULE 
International Facial Nerve Meeting 


Hilton Hotel 


Pittsburgh, Pennsylvania 


June 19-23, 1977 
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The Quiet 


Communicator 


The Keeler/Diversatronics’ Call 
System means quiet communica- 
tions. Quicker and more efficient 
than the telephone intercom, the 
Call System is a non-verbal, inter- 
office signalling device using color 
codes and flashing lights to mon- 
itor the status of examination 
rooms, doctors and staff. And your 
simply-installed Call System can 
be taifored to suit the particular 
needs of your busy office. 


Get the lights that mean action... 
the Call System. Cail or write for 
details and specifications. 


KEELER / DIVERSATRONICS 


456 Parkway, Broomall, Penna. 19008 © (215) 353-4350 
San Francisco New York 
Los Angeles = Houston 
Cleveland Atlanta 
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Calendar 


NATIONAL MID-WINTER SCIENTIFIC 
MEETING of the CONTACT LENS ASSOCI- 
ATION OF OPHTHALMOLOGISTS Thurs- 
day, Friday, Saturday and Sunday, January 
19 to. 22, 1978; at the Sahara Hotel, Las 
Vegas, Nevada. . i 


Symposia and courses will be presented in 
all the major contact and intraocular lens 
disciplines. 


C mplimentary Practice Management Semi- 


The Tenth Conrad Berens Memorial Lecture 
= -will be delivered by: 
|- Saiichi Mishima, M.D. 
“Chairman and Professor 
< Department of Ophthalmology 
‘Tokyo University Medical School 


A limited number of free papers can be 
accommodated. Send brief abstract to: 
-< -Oliver H. Dabezies, Jr., M.D., F.A.C.S. 
«22620 Jena Street 
New Orleans, Louisiana 70115 


information and registration write tc: 
Paul Honan, M.D., Treasurer, CLAO 
P.O. Box 588 
-14720 North Lebanon Street 
Lebanon, Indiana 46052 


A special favorable room rate has been ar- 
ranged with the Sahara Hotel. 


For room reservation only write directly to 
the Sahara Hotel, Las Vegas, Nevada 89114 


OLIVER H. DABEZIES, JR., M.D., F.A.CS. 
Meeting Chairman 


G. PETER HALBERG, M.D., F.A.C.S. 
Meeting Secretary — 
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Microscope , Dripper 
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b Out of surgeon’s field of view 
ò Keeps field clean and cornea moist 


4 Optimizes visibility for anterior 
chamber surgery 


Especially desirable for lens 
implantation 


E-2974-MD Dripper, Microscope, DREWS: provides 
continuous balanced-salt drip during 
surgery. Made from sterilizable objective 
cover for Zeiss scopes, with 20 gauge 
cannula attached. Cannula is adjustable 
for placing drip on the center of field 


$31.00 
IMPCRTANT! . . . The Drews Dripper may be 
attacaed to any standard Zeiss Microscope y 
Objective Lens unless other accessories have 
been previously attached. ‘ f O umit 
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After 21 weeks, three of these 
epinephrines looked pretty muddy. 





4 weeks 





21 weeks 





Code: Az water, Bz Eppy-N 2%, C2 Epifrin 2%, Dz Eppy 2%, Ez Epinal 2%. 


Epifrin epinephrine n0) WAS Clear as water. 


Oxidation, as evidenced by color change, 
is a well known problem with epinephrines. 
Numerous undesirable effects such as melanin 
deposits, nasolacrimal duct obstruction and 
ocular irritation have been associated with the 
oxidized compound. 

For years we have told you about the supe- 
rior stability of Epifrin® (epinephrine HCl). But 
recently, some other epinephrine makers have 
started talking about their “new, improved” 
formulations and enhanced stability. So we ran 
a comparison test, simulating actual patient use 
conditions* as closely as possible. The results are 
dramatically depicted in the unretouched photos 


on this page. From the start, Epifrin demon- 
strates superior stability. 

Aside from protecting your patients from the 
risks associated with oxidized epinephrine, 
Epifrin maintains full potency through the 
normal use period; eliminates waste; provides 
unmatched economy. And patients, especially 
the elderly, appreciate the convenience and 
safety of the Epifrin breakproof, spillproof plastic 
dropper-tip bottle. 

Look at the photos again. Which product 
would you want in your patients’ eyes? Or yours? 
*For details, consult your Allergan representative or write 
directly to Allergan. 


Only eae (epinephrine HCl) has it all. 


INDICATIONS Chronic simple gle lac oma. se hig arn ager uid 
not be used in patients w. ve t ar 18 
since dilation of the pupil 
able side reactions may 
conjunctival hyperemia allege Var reactions. SNE hyn 

in the Son MCU, and cprmneg, after prolonged epinephrine the 
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Naphcon Forte 15ml 


(0.1% naphazoline hydrochloride) 


Effective: in ocular irritation, allergic conjunctivitis and nonspecific conjunctivitis 
Soothing: rapidly relieves redness, itching and irritation. ..comfort is prolonged 
Rx only: no chance for self-medication to mask serious eye pathology 


NAPHCON® FORTE (Naphazoline Hydrochloride) Sterile Ophthalmic Solution 


DESCRIPTION: A sterile ophthalmic solution. Each ml contains: Active: Naphazoline 

Hydrochloride 0.1%. Preservative: Benzalkonium Chloride 0.01%. /nactive: Boric Acid, Sodium 
Chloride, Potassium Chloride, Disodium Edetate, Sodium Carbonate (to adjust pH), Purified 

Water. CONTRAINDICATION: Hypersensitivity to any ingredient. WARNING: Use w th extreme 

care in persons receiving monamine oxidase inhibitors— may cause severe hypertensive 

crisis. Do not use in presence ef narrow angle glaucoma. PRECAUTIONS: For topical ophthalmic 
use only. ADVERSE REACTIONS: Transient stinging and sensitivity may occur. Use with caution 

in presence of cardiovascular abnormalities. Accidental ingestion may cause hypertension, 
bradycardia, and sedation. If overdosage is severe, emergency treatment may be required. 
DOSAGE: 1 or 2 drops. HOW SUPPLIED: 15 mi Drop-Tainer ® dispenser. 


TEARS Naturale 


Artificial Tears 


Designed 
For Dry Eyes 


Tears Naturale is the only artificial 
_ tear containing DUASORBS, a 

< | system of water soluble 

# mucomimetic polymers with a 

“= marked affinity for both the 

fF = corneal surface and the tear film 
itself. 


MUCIN DEFICIENT dry eyes are 
helped by the Tears Naturale 
polymers that adsorb to the 
corneal surface, replace deficient 
mucin, and enhance corneal 
wettability. 


AQUEOUS DEFICIENT dry eyes 
benefit from the polymeric system in 
Tears Naturale interacting with the 
tear film itself. The long. chain-like 
polymers bind together the 

2: rr weakened tear film, making it stronger, 
LIPID LAYER NOT SHOWN) E more stable, and much less likely to 
prematurely break apart. 


LOW VISCOSITY. The viscosity of Tears Naturale is Virtually -he same 
as that of normal tears. Patient complaints of blurring of vision, 
stickiness, and crusting on lids are virtually eliminated. 














Now Available in Economical 30 mi Size 


TEARS Naturale 


Mucomimetic Activity With Low Viscosity 


Alcon Laboratories, Inc., Fort Worth, Texas 76101 


TEARS NATURALE® Artificial Tears 


CONTAINS: Duasorb® water soluble polymeric system. Preservative: Benzalkonium Chloride 0.01%. Disodium Edetare 005%. 
HOW SUPPLIED: % fl. oz. and 1 fl. oz plastic bottles 
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“ Sharpshooting in the O.R.— 


Through the drape . . . even from across the room 
With the touch of a button on the cordless infrared remote 
control you ahotograph in sharp focus exactly what you see. 
Never move your hands or eyes from the Operating scene. 
No cord, no cable release, mo camera power supply cable, no 
extra persor in the sterile area. At your command, anyone 
can push the button from across the O. R. This is a significant 
advance. 


With the mew CONTAX RTS camera on any Zeiss Operation 
Microscope, you can enjoy unprecedented convenience, relia- 
bility and quality in fully automatic remote-controlled photog- 
raphy: 

autematic exposure selection 

autamatic shutter release 

autamatic film advance. 


THE GREAT NAME IN OPTICS 






And when you use Operation 
Microscope 6 on a motorized 
floorstand, you enjoy 
in addition: 
motorized zoom 
motorized focusing 
motorized height adjustment. 





Add to this the superb Zeiss optics, plus the widest choice 
of accessories for coobservation end cocumentation. Result: 
The most undistracting and convenient aids to ease the burden 
of microsurgery. 


Write for details. 


Nationwide service. 


Carl Zeiss, inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branchesin: Atlanta, Bostor,Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3E 2S6. Or cal (416) 449-4660. 
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“The Zeiss Photocoagulator- 
proven reliability gains new mobility 


New convenience — for easier operation 


For 15 years the 16COW Zeiss Xenon arc lamp has been 
proving itself world-wide as a reliable light source for photo- 
coagulation, especially in the treatment of structural retinal 
diseases, such as retinal breaks, retinoschisis, and peripheral 
retinal degenerations; diabedic retinopathy and other chorio- 
retinal vascular defects, a5 well as certain ocular neoplastic 
abnormalities. 


Now, it has been designed into a new instrument with 
new mobility, new features, and new convenience. 


1. The power supply has been separated from the coagulator 
unit; if can even be set uc outside the operating area. 

2. The lightweight air-cooled coagulator unit, unencumbered 
by water lines, rolls easily until you fix it firmly in position 
by a simple foot control 


3. The ophthalmoscope arm swivels around the column 
through a 70° arc and moves up and down through 400mm. 


New features — for more precise coagulation 


4. A timer with six settings from 0.1 to 5.0 sec. shuts the unit 
off automatically, giving you precise control over the length 
of burn. 

5. A field-limiting diaphragm gives you precise control over 
the size of burn down to 0.5°. 

6. An automatically retractable blue “ilter lets you observe 
leaks precisely for fluoresce n coagulation. 

Precision, mobility, convenience, liability — that’s 
the sum of it. Write today for our new brochure, “Zeiss Xenon 

Photocoagulator”, or ask for a demonstration. 


Nationwide service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicazo, Columbus, Houston, 
Los Angeles, San Francisce, Washington, D. C. In Canada: 45 Velleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660, 
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‘statements in his work, ineluding changes made by the copy 
editor. 
Designate one author as.correspondent and provide his address 
Jand telephone number. Order reprints at the time the typescript is 
“returned after editorial processing. Specify address to which 
“Yyequests for reprints should be sent. 
Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 22 
x28 em (82 x ll-inch), heavy-duty white bond paper. Ample 
margins should be provided. 
< Refer to patients by number (or, in: anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 
-“Fitles.-Titles should be short, specific, and clear: They should 
-not éxceed 42 characters per line, including punctuation and 
“Spaces, and be limited to two lines, if possible. The title page 
< should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
“cand; if the manuscript was presented at a meeting, the name of 
< the organization, place, and date on which it was read. 
"Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 
:: Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
cof the procedure(s) had been fully explained. 
Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 
: References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
< should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not.be listed as references. References to journal articles 
should include (1) author, (2) title, (8) journal name (as abbreviated 
in Dider Medicus), (4) volume number, (5) inclusive page numbers, 
and (6) year, in that order. References to books should include (1) 
author(s), (2) ‘chapter title (if any), (3) editor (if any), (4) title of 
_ book, (5) city of publication, (6) publisher, and (7) year. Volume and 
“edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
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text citation, 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Illustrations.—Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x-18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred te hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels. 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

Mlustrations.in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The Arcuives will pay part. of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's. share is $275.00 for up to six square- 
finished illustrations that ean be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (85 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity, 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s); 
month, and year. The publisher's permission to reprint should. be 
submitted to the ArcHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should inelude the name and affiliation of the statistical 
reviewer. z 

Tables.—Each table should be typed double-spaced, including ‘all 
headings, on a separate sheet of 22 x 28 em (8 x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, usé-a 
second sheet and repeat all heads and stabs. Each table must have 
a title. 
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A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 44 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 « 479-2680 




















Fundus Camera 


Introducing the RC-W ... the newest member of the Kowa 
family of quality retinal cameras, available exclusively from 
Keeler. Years of technological experience have created 
the RC-W’s long-awaited advantage—clear, wide-angle 
coverage, twice as wide as comparable cameras with only 
30° coverage. The result of advanced, specially-designed 
optics, the wide RC-W view often makes supplementary 
pictures of surrounding areas unnecessary, resulting in a 
savings of time and money. And, like all Kowa RC cameras, 
the photos are sharp and clearly-defined. 

The automatic (one frame per second) RC-W 
comes complete with the following: built-in 
interference fluorescein filters; 300-watt 
power supply unit; electronic flash; motor 
drive back; data recorder to inscribe 
date, exposure number or written 
information on film. Also available: 
optional motorized table (pictured) 

Wide angle capability... ata 
moderate price. Call or write for 
details and specifications. 


4 Ke e eC 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 
Philadelphia - New York + Los Angeles + Chicago + Houston > Atlanta - Cleveland 


-= = = All products repaired and iced in Broomall, Penna. 
_.with the future in Sight See ae ees a KTh 


Introducing a new level 
of diagnostic convenience 


Ful-Glo 


_ Fluorescein Sodium Strips 





i] 


á: 


Special barrier wadi Narrow rounded 
keeps fluid off P EAT tip fits small 
fingers ce | apertures 


Nen-absorbent | 
reinferced handle ™ 


Sterile wrap Economical 
opens easily 300-szrip pack 


see 


| Your Barnes4Hind representative 
will be happy to supply you with 
a complimentary tray that 

| combines Ful-Glo strips and 
Bliinx® irrigating solution into a 

| cenveniert ophthalmic system. 
Or write: 


| Barres-Hind Pharmaceuticals, Inc. 
895 Eifer Road 
Sunny vate, California 94086 
























Please Mark Your Calendar 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS 
ANNUAL SCIENTIFIC MEETING 


Monday, October 3, 1977 — 8:00 p.m. ; 
Ballroom, Fairmont Hotel, Dallas, Texas l 


THE PROFESSION IS CORDIALLY INVITED ©- NO REGISTRATION FEE 
PROGRAM 


PRESIDENT’S OPENING REMARKS 
G. Peter Halberg, M.D., F.A.C.S. 


SYMPOSIUM ON EXTENDED WEARING OF CONTACT LENSES 
Herbert E. Kaufman, M.D., F.A.C.S., Chairman 


PARTICIPANTS 
Richard H. Keates, M.D. 


Joseph A. Baldone, M.D. 
Anthony B. Nesburn, M.D. 


John W. Chandler, Jr., M.D., F.A.C-S. 
- Walter J. Stark, M.D. 


EXTENDED WEARING OF CONTACT LENSES: THE FDA POINT OF VIEW 
Mary Bruch 


SYMPOSIUM ON SECONDARY IMPLANTATION OF INTRAOCULAR LENSES 
i Jack Hartstein, M.D. and Richard P. Kratz, M.D., Co-Chairmen 


Cornelius Binkhorst, M.D.: Observation on Secondary Implants 
James P. Gills, M.D.: Exchanging Implants and Rehabilitation of the Anterior Segment 
_ Gerald L. Tennant, M.D.: Corneal Endothelial Changes with Secondary Implants 
-- Furmon E. Hardenbergh, M.D., F.A.C.S.: Visual Results Following Secondary Implants 
Kenneth B. Juechter, M.D.: Capsule Fixation: Evaluation of Mechanism 


CLOSING REMARKS BY THE PRESIDENT ELECT 
. Jack Hartstein, M.D. a 
BUSINESS MEETING — MEMBERS IN GOOD STANDING ONLY 


OLIVER H. DABEZIES, JR., M.D., F.AC.S. G. PETER HALBERG, M.D., F.A.C.S. 
Corresponding Secretary E President 





announcing: 


3new high-dose 
Medrol Tablets 


methylprednisolone, Upjohn 


NEW New New 


24 8 6 2432 


IMG 


pale 


MQ Mg mog [MO 





Medrol tablets now offer a wider choice 

of tablet strengths for convenience and ec onomy. 
Medrol is now available in 6 tablet stren gths — 
2,4, 8,16, 24 and 32 mg. 












‘THE HERMANN EYE CENTER 


in celebration of its opening, 
will present a 


CONGRESS OF OPHTHALMOLOGY — ae 
December 8, 9, 10, 1977 


sponsored by oy 
THE DEPARTMENT OF OPHTHALMOLOGY 


The University of Texas Health Science Center at Houston, 
The Medical School 





TOPICS: 


Corneal Surgery Ophthalmic Plastics 
Glaucoma Pediatric Ophthalmology 





Intraocular Lenses Retina 


PARTICIPANTS: 


Crowell Beard, M.D. . Eugene M. Helveston, M.D. 

Alston Callahan, M.D. John C. Mustarde, M.D. 

Donald J. Doughman, M.D. Marshall M. Parks, M.D. 

Max Fine, M.D. H. Saul Sugar, M.D. 

Miles A. Galin, M.D. William Tasman, M.D. 

William S. Hagler, M.D. Jerald L. Tennant, M.D. 
and 


Faculty of the Department of Ophthalmology 
: Registration Fee: $100.00 
For further information, contact: 


Department of Ophthalmology 

1100 Hermann Professional Building 
Houston, Texas 77030 

Phone: (713) 790-1100 





Guaranteed Tears 


No one weulc dispute the onion’s tear- 
making prewess. But onion tears won't 
soothe irriteted dry eyes. 

Liquifilm® “ears and Liquifilm® Forte will. 
Formulated te be more like normal, healthy 
tears than any artificial tear available, Liqui- 
film Tears sethes, lubricates and comforts 
the tear-def cient eve. 


And when a more viseous tear is required, 
Liquifilm Forte, the emhanced ocular lubri- 
cant, provides optimum viscosity with little 
or no stickiness. 

Liquifilm Tears and Liquifilm Forte— 


for eyes crying for tears. 
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IOLAB has developed The Lens. 
Unsurpassed in Visual Acuity and Precision 














Shown: Model No. 91 °Choyce" Style lens 








You've been asking for quality in a 
lens equal to that of your surgery, and 
now it’s here. lolab has taken fifteen years 
of practical experience in precision 
optical design and fabrication and applied 
it to the intraocular lens. This experience 
has been used in manufacturing a lens 
not only excelling in its physical attributes, 
but also in its exceptional contribution to 
the eye as an optical system. 

lolab has imparted in its lenses 
the visual acuity (resolution), surface 
finish, and power error normally associated 
with that of the finest precision glass 
lenses. The uniform “flatness” of the 
Plano surface, and in the case of the 
“Choyce” style anterior chamber lens, 
the footplates, is checked against a 
precision, optically flat test plate. 

x So look into the company that 

introduced the non-hydrolizing “prolene”™* 
-foop and the permanently engraved 

-identification system on every lens. 
*Product of Ethicon inc. 
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The Precision Optics People 


560 West Terrace Way, San Dimas, California 91773 
Telephone Toll Free: 800/854-1761 In California Call Collect: 714/599-8347 
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~REWET, CLEAN AND COOL 





WITHOUT REO 
LENS REMOVAL 








UIRING 


ee 4 Pemeaied Parmena 











Maximura comfort for 
all your patients. 





For new patients, Comfor: Drops 
helps bridge the adjustment to hard 
contact lenses. For long-term wearers, 
including the aphakic patient, 
Comfort Drops relieves iritation and 


lens awareness, and restores maximum 





comfort— without requiring removal 
of lenses from the eyes oraffecting 
visual acuity. Comfort Drops is 
compatible with all Barnes-Hind 
products and virtually all other 


contact lens.care products. 








Effective cleaning aics 
visual acuity. 


The Comfort Drops formulation of 
non-ionic surface active agents 
provides optimum surface tension. 
This means-effective lenscleaning 
capability which aids visual acuity 
without irrization. After instilling 
Comfort Drops, normal blinking is all 
that's needed to wash the lens free of 


accumulated residue. Use of 














Comfort Drops prior to lens insertion 
rinses the eye of potentially irritating 
deposits. Result—a cleaner lens. 


Comfort Drops cushions 
without blurring, 


PVP (polyvinylpyrrelidone) and other 
selected agents ace carefully balanced 
to cushion away lens awareness 
without blurring the vision. This is 
achieved by coating the lens surface 
with a continuous 24-micron film— 
about triple the thickness of the 
normal precorneal tear film. 











Comfort Drops rewets 


without lens removal. 





The Comfort Drops formulation of 
surfactant and polymers provides an 
optimum contact angle — which 
affords the exceptional wetting 











= FERPA Only Comfort Drops cools 

at makes 

are leis and soothes. 

Weng Alone among ccnditioners, Comfort 
possible. 


Drops contains a cooling agent. Thus, 
Comfort Drops -efreshes and cools 
the eyes, relieving irritation. Also, 
Comfort Drops is isotonic. The 
formulation matches the osmotic 
pressure of lacrimal fluid to assure 

a soothing feelirg on instillation. 





4 Barnes-Hind Pharmaceuticals, Inc., 895 Kifer Road, Sunnyvale, California 94086 


Our Small Pupil Feature 
has been Copied 
But Never Equaled 


UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE 


Provides best stereoscopic view of fundus 
in every clinical case 





Binocular observation 
through small or 
undilated pupils 





Routine posterior pole 
observation through 
dilated pupils 


LOT 





Optimized view and COMFORTABLE improved headband with soft, thick foam pads 


illumination of fundus RG f 
periphery EASY TO USE built in convergence ...no accommodation 


required... precision optics 
RELIABLE rugged wiring and pressure positive lamp contacts 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 - Telex 94-0533 





widely dilated pupils. Better 
vision around opacities in 
transparent media 








orescribe 


PE OPHTHAL <> 


by color coded via's 





PINK YELLOW LAVENDER GREEN 


Rx, instructions and dosage are sim: 
fied to increase patient compliance. 


¥%% (free base) epinephrine with eac! 
strength of pilocarpine. 


15cc vials— dated to assure fresh potent 
medication—no refrigeration requirec 


PERSON & COVEY INC 


GLENDALE, CALIFORNIA 91207 U.S.A 


Controlyourroomilights' . 
Automatically 






... with the 
AUTOSWITCH 


One rule of ophthalmology states that room and fixation and indirect ophthalmoscope. 

lighting must be adjusted for an examination. But no rules Space-age construction guarantees years of 

state that you have to waste your time and effort making effortless, automatic lighting. And, for special instances, 

those adjustments. manual overrides are included on the control panel. Y 
Consider, then, Diversatronics’ remarkable Autoswitch. All Send for our brochure and find out more about the Auto- 

you do is lift the instrument you need from its holder on switch. It’s one idea of ours that should make your medical 

the Autoswitch, and room and fixation lighting are adjusted life a lot easier. 


—automatically—to the proper use of that instrument. 
Replace the instrument, and the room is returned to its 
original lighting. 


Aren’t you glad we thought of it? 



























The simply-installed Autoswitch can be fit into any ef your Here's how the Autoswitch works: 
own cabinets in the examination room... or you may order B DOCTOR LIFTS POWER TO INSTRUMENT | ROOM LIGHTS | FIXATION LIGHT 
your Autoswitch in one of our special custom cabinets. Up eer on | OET EED MeH LEVEL 
to four hand instruments may be placed on the Autaswitch  [momectopmmnarmoscore ON or | 
panel (Autoswitch model available for re-chargeable in- e on z u 
struments); separate provision is made for the slit lamp [C TPaNsnrummaron oN on | 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York + Boston + Los Angeles + Chicago + Houston « Atlanta + Cleveland 
Call toll free: 800-523-5626 (in PA call 215-353-4350) - All products serviced in Broomall, PA 


ALL EYES FOCUS ON HARPER AND ROW'S 


YFA 


~ 5 LOOSE LEAF VOLUMES 


FOR PROGRESSIVE, PRACTICING OPHTHALMOLOGISTS... 


ONE COMPLETE, EVER-CURRENT REFERENCE 


CLINICAL 
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OPHTHALMOLOGY 


edited by Thomas D. Duane, M.D, Ph.D., F.AC.S. 


benefits you cant afford to miss: 


You ae informed, ona regular basis, 
of all that is new, including 
advanees in techniques of 
ophtha!mi= surgery. 

+ Apprcooriate equipmeat, and 
rationale cf its use, is reviewed. 
No charge for preview! Harper and 


Row will send you CLINICAL OPHTHALMOLOGY, 


ALLE VCLUMES, far a generous 30-day, 


no-cost examination. 


loose leaf concept: new pages for old! 


First set of easy-to-insert revision 
pages autometically will be sent to 


CLINICZL CPHTHALMOLOGY subscribers at no 


extra charge, along with instructions 
on how and where to insert new pages. 
Revision in -uture years are optional. 


look what you get: 


5 loos leef volumes, 
conci= and comprehensive 
+ 3,000*pag2s 
+ 212 caapters encompassing 
the ertire field of ophthalmology 
* all information clinical in scope 
156 impressive contributors, 
exper-s in their specialties 
* 3,030 cleer illustrations 
and protos, plus 6 color plates 
* 367 tables and figures 
for fast aralyses 
* 8x18”, easy-to-handle size 
* annual revision service 
* separ. te computerized index, 
updated for new revision pages 


me en nr SO 


Loose Leaf Reference, 2350 Virginia Ave. 
Hagerstown, MD 21740 


Please send me on 30-day approval or phone 301-733-2700 (ask for Mrs. Taylor): 


O CLINICAL OPHTHALMOLOGY, 5 VOLS., $275 

CO Enclosed is my check for $275 (We pay postage, handling.) 

CO Please bil! me full amount, $275, plus postage, hand ing, $3.00 
CO Please bill me $ per month. ($10 minimum.) 


Name 





(please print) 
Address ——————— Nn. 


ee SS SS SSS 


City: Bee Ne ee tate nee ee 


No deposit; no interest; no carrying charge. 
Postage and handling costs will be included in installments. 
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`% busy physicians,” Mmhr ob- 
serves, ‘‘they’rea very relaxedagroup.”’ 
According to Muhr, that trai makes 
hem not only easy to work with, but 
relatively easy io get to see. Ae says 
he is rarely turned away on hs physi- 
cian calls. “I thnk there are @ number 
of other reasons for that, too. The doc- 
tors know that they're not going to 
have to listen to a far-fetched sales 
pitch. Our drugs are specific to their 
specialty, and most ophthalmologists 
know them well. They know us well, 
too, and | believe many of them have 
come to see usas allies.” 


“lve helped to set up 
“at least four practices 
in my spare time” 


Bill Muhr's specia! efforts on dehalf of 
ophthalmolecists have resulted in 
some close relationships. 

“One physician, who kas since 
become a close friend, was with the 
Mayo Clinic ard wanted to practice in 
San Diego. So, when he came out 
here, | took a week's vacation and in- 
troduced him every ophthasmologist 
inthe county. We found ene who 
planned to retire in a few years and 

H they hit it off.” 

Muhr bejeves the serve items, 
like the Systems For Manacing Your 
Practice Program, also illustrete SMP’s 
concern for al aspects of the profes- 
sion. 


“Some of my doctars 
use the Practice 
Management materials 
to train their staffs’ 


SA number of them have Monday 

*morning meetings with thei: staffs to 
review new materials and lisen to the 
tapes,” he says. Some physiGians have 
told Muhr that they didn’t fu ly realize 
what was going on in their frent offices 
until they tried to apply some of the 
suggestions offered in thePractice 
Management ?rogram. 

“That's particularly so»with doc- 
tors who have been in pracaice about 
five years. What often seems to hap- 
pen is that the young ophthalmologist 
starts out with his wife in the front 
office. Then when he gets @n a solid 
financial footing, he wants © replace 
her with an employee. He's forced to 

i settle for someone who isn®= qualified 
in all aspects of the practice Because 
he doesn’t have time to traimher prop- 
erly, he loses control of the outer 
office.” 





66OQphthalmologists 


deserveand Æ 
command alot © 
of respect.” 


Muhr finds that even the older 
ophthalmologists with 15 to 20 years’ 
experience discover something in the 
program they can use. “Even though 
they run a pretty tight ship, they may 
be weak in one or two areas, and not 
realize it. The most common areas 
seem to be insurance and telephone 
call scheduling.” 

Recently, the Ophstart program 
has caused a lot of comment and gen- 
erated many requests in Muhr’s terri- 









tory. “I get a ‘ot of requests from resi- 
dents who see the oldertellows carry- 
ing the matedals or usimg them. Not 
long ago, the Chief Resident in one of 
my teaching Fospitals decided to open 
a practice, and the first thing he did 
was Call me for a copy o the Ophstart 
program.” 

The SMP Memoria Film Library 
is perennially popular. “Just now, the 
new lens implant film is at the top of 
the list,” MuFr says. “I have bookings 
for that film, over a year in advance.” 

For detailed information about 
the SMP Systems Fer Managing Your 
Practice Procram, diagrostic aids, cr 
the SMP Memorial Film Library, see 
your Smith Miller & Patch representa- 
tive, or write en your letterhead to Pro- 
fessional Services Department, Smith 
Miller & Pazch Divisicn of Cooper 
Laboratories (P.R.), inc., San German, 
Puerto Rico C0753. 


SMP 
Smith Miller & Patch 


Div. Cooper Leboratories (F.R.), Inc. 
San German, Puerto Rico 90753 
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allergic conjunctivitis... 


“Simple” and common symptoms such 
as itching, tearing, injection and 
mucous discharge may, in fact, result 
from a “complex” series of events. 


Sone Ss = 

Artist’s conception: Release of histamine by mast 
cells caused by allergic challenge of grass 
pollen. Vasodilatation and hyperemia then follo 





-~ effectively 
controlled with 


VASOCONA 


(haphazoline hydrochloride 005% and antazoline phosphate 0:5%) 
ra sterile ophthalmic solution 


« Effective vasoconstrictor 


potent @ receptor stimulation relieves congestion 


e Prompt clinical response 


w thin 5 to 15 minutes after administration 


e No interference with 


visual acuity 


produces no filmy or viscous residue 


e Synergistic potency 


th2rapeutically superior in combination 


VASOCON-A (naprazoline hydrochloride 0.05% and antazoline phosphate 0.5%) 


Sterile Ophthatmic Solution 
Description: A ste ile ophthalmic solu- 


tion having the folowing composition: 
Naphazoline Hydrochloride 0.05% 


Antazoline Phosphate ........... 0.5% 
7 Phenylmercaric Acetate 
(preserva‘ive’ ws. 0.002% 


In an isotonic, suffered, aqueous solu- 
tion of sodium «hicride, sodium carbo- 
nate and boric acid. 

Action: Vasocen-A combines the ef- 
fects of the ; amihistamine, Antazoline, 
and the deconesstant, Naphazoline. 


*indications: 

Based on a review of a related 
combinaticn of drugs by the 
National Academy of Sciences — 
National Research Council and/or 
other informetion, FDA has classi- 
fied the indications as follows: 
“Possibly” effective: 

For relief of scwar irritation and/ 
or Congestion or for the treatment 
of allergic or infammatory ocular 
conditions. 

Final classification of the less- 
tnan-effective indication requires 
further investigation. 





Contraindications: Hypersensitivity to 
one or more of the components of this 
preparation. 

Warning: Do not use in presence of 
narrow angle glaucoma. 


Precautions: This preparation should 
be used only with caution in the pres- 
ence of hypertension, cardiac irregu- 
larities or hyperglycemia (diabetes). 
Adverse Reactions: The following ad- 
verse reactions may occur: Pupillary 
dilation, increase in intraocular pres- 
Sure, systemic effects due to absorption 
(i.e., hypertension, cardiac irregulari- 
ties, hyperglycemia). 

Dosage: One or two drops instilled in 
each eye every 3 or 4 hours or less fre- 
quently, as required to relieve symp- 
toms. 


How supplied: 15 ml. dropper-tip plas- 
tic squeeze bottle. 
NDC 0058-2881-15 


SMP 
Smith Miller & Patch 


Div. Cooper Laboratories (P.R. ), Inc. 
San German, Puerto Rico 00753 





RAOCULAR LENS. 


LANTATION COURSE | 
SANT ICA HOSPITAL MEDICAL CENTER 


Oldest continucus implantation course in the United States 
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BINKHORST PRINCIPLE LENSES CHOYCE MARK VIII 
TOPICS ANTERIOR CHAMBER LENS 
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“Ralph D. Anc MD dL. Holmes, M.D. . ` 
‘John P. Beal }, 5. Householder. M.D. | FACULTY 

“Henry M. Clayman, M.D. Norman S. Jaffe, M.D D. Peter Choyce, M.S., FRCS Essex, England 

John d. Darin, M.D, Otte H. Jungschaffer. M.D. John J. Darin, M.D. 





iL. Kwitko, M.D. Donald E. Dickerson, M.D. 
my ©. Levenson, M.D. F. Thomas Ellingson, M.D. 
sim A. MeCanne, M.D. Johnn E. Gilmore, M.D. 


= Deanaid E. Dickerson, MD. "M 
Robert C. Drews, M.D. 
< Richard Elander, MD. 
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‘Mies A. Galin, M.D. y ©. Michelis, M.D. Robert Hare, M.D. 

donn E Gurnore, MD. anal id L. Praeger M.D. Kenneth J. Hoffer, M.D. 
Roter Hare, MO annis D. Shepard, M.D. Richard L. Holmes, M.D. 
“David A. Miles, MD. w R. Straatsma, M.D. John A. Householder, M.D. 


J- Henry Hirschman, MO. ry K. Weber, M.D: ; Dennis D. Shepard, M.D. 
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Autofoc:‘Automatic problem-solver 
that wont tie your hands. 


Acompletely original concept in 
ophthalmoscopes. Puts the diagnostic power 
much larger. more unwieldy scopes at your 
fingertips. Andiit’s cordless! 


1. Autofoc is battery operated, rechargeable. 
Portable, light-weight. All the features of the 
Giant scopes ina precision, miniaturized 
version. Carry it wherever, whenever 
necessary. 

2. Adjustments from —40 to +25D, going from 


—30 to +20D in continuous single-diopter steps. 


3. An internal, illuminated figure lets you see— 
al the flick of a switch—the dioptric value of the 
viewing lens. No need to take your eye from the 
Scope to jot down values. And there's an 
external, illuminated readout, too. Not having to 
move your eye, not having to move your scope, 
means not having to relocate a particular point 
being examined. 

4. Achoice of two aperture series. Both with 
Regular Spot, Fixation Star, Measuring Pattern, 
and Slit Lamp. Plus either Pinhole Spot or 
Hemispot. Each can be combined with Red- 
Free Filter, Clear Light, or Blue-Violet for a total 
ol 15 different combinations. And each is 
automatically synchronized to every viewing 
lens between —30 and +20D (feature can be 
disengaged at the flick of a switch). 


5. Parallax reduced to almost zero, because of 
precise filament position of lamp in fxed 
relation to optical system of instrument. 

If you ordinarily wear glasses, Autofoc can be 
ordered with a corrective lens. Brings your eye 
Close to the instrument for greater accuracy. 
Use it. Only then will you believe your eyes— 
and our almost unbelievable achievement. The 
computer age in action: In the Propper Autofoc 
Ophthalmoscope. 


PROPPER MANUFACTURING COMPANY, INC. ! 
Diagnostic Instrument Division l 
36-04 Skillman Ave., Long Island City, N.Y.11101 ; 
(212) EX 2-6650 | 
Make me a believer. | want to see Autotoc. | 
The computer-age ophthalmescope. | 
| 
l 
l 
| 
| 
| 
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-~ BASCOM PALMER EYE INSTITUTE 
DEPARTMENT OF OPHTHALMOLOGY 
VERSITY OF MIAMI SCHOOL OF MEDICINE 
| Presents __ 
_ VITREOUS SURGERY FOR 
THE ANTERIOR SEGMENT SURGEON 


December 7-10, 1977 
Americana Hotel | 
Miami Beach, Florida ? 


Faculty 
George Blankenship, M. D. 
Henry Clayman, M. D. 
Jackson Coleman, M. D. 
Nicholas Douvas, M. D. 
Daniel Eichenbaum, M. D. 
Henry Edelhauser, Ph.D. 
Richard Forster, M. D. 
Jonathan Herschler, M. D. 
Norman Jaffe, M. D. 
David Kasner, M. D. 
Robert Machemer, M. D. 
Edward W. D. Norton, M. D. 


Program Chairmen 
Robert Machemer, M. D. 
Daniel Eichenbaum, M. D. 
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advent of automated vitreous surgery is a major breakthrough in the therapy of 
ofore unmanageable conditions. The uses of vitreous surgery are of benefit not only 
etina surgeon, but also to the anterior segment surgeon. The purpose of this 
um is to discuss the application of these techniques for anterior segment surgery, 
rovide instruction in the various modalities. 
This program is accredited in Category | for the Physicians’ Recognition Award of the 

ierican Medical Association. Registration fee is $250 for practitioners and $150 for | 
nts upon application by their Department Head. Elective practical courses on |- 
eyes will be available at a cost of $50 per session—limited enrollment. Mail | 

n fee (U.S. dollars only), payable to ‘Continuing Education in Ophthalmology, 
ascom Palmer Eye Institute, P.O. Box 520875, Miami, Florida 33152. ee 
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The Second Lens Implant and Cataract Surgery Symposium jointly sponsored by the 
Bascom Palmer Eye Institute, University of Miami School of Medicine; St. Francis Hospital 
and the Miami Eye Foundation will immediately follow this meeting—December 11-15, 







| 1977, Americana Hotel, Miami Beach, Florida. 






IMPLANT AND CATARACT SURGERY syn OSIUM 
SPONSORED BY 

. “BASCOM PALMER EYE INSTITUTE 

oo _ UNIVERSITY OF MIAMI SCHOOL OF MEDI ICINE | 

ee ST. FRANCIS HOSPITAL 

E MIAMI EYE FOUNDATION, INC. 


DECEMBER 11-15, 1977 
AMERICANA HOTEL, MIAMI BEACH, FLORIDA 



































SS FACULTY | 
UGLAS ANDERSON, M.D. CHARLES KELMAN, M.D. — 
NELIUS BINKHORST, M.D. RICHARD KRATZ, M. Dooc 
| BIENRY CLAYMAN, M.D. A. EDWARD MAUMENEE. M. D. 
_ ROEERT DREWS, M.D. EDWARD NORTON, M.D. - 
CANIEL EICHEN ; DAVID SHOCH, M. D. 
RICHARD FCRSTER, M.D. JOHN SHOCK, MD. 
< MILES GALIN, M.D. BRADLEY STRAATSMA, M.D. 
'EMAN JAFFE, M.D. JERALD TENNANT, M.D. 
RBERT KAUFMAN, M.D. RICHARD TROUTMAN, M.D: 












_ The past decade Fas witnessed a most exciting revolution in cataract surgery modalities, including 
: tens implantation, automated extracapsular surgery and technically improved intracapsular cataract 
Oe | Surgery. As a result the pressures placed on the modern cataract surgeon by colleagues and patente 
| are enormous. 

This. symposium will proceed from the eminently successful 1975 BASCOM PALMER-ST. FRANCIS 
IMPLANT SYMPOSIUM. Instruction will be provided by some of the world’s leacers in arterior segment 
surgery. Fis, together with workshops and lectures, will place these modalities in perspective for both 
the beginrer and the experienced. Lens implantation techniques and advances will be especially 
emphasized. 













REGISTRATION FEE $450 


PROGRAM CHAIRMEN 
NORMAN S. JAFFE, M.D. 
HENRY M. CLAYMAN, M.D. 
FOR INFORMATION WRITE TO: 
MS. LYN JOHNSON 
MIAMI EYE FOUNDATION 
1680 MERIDIAN AVE. 
MIAMI BEACH, FL. 33139 


MAKE CHECK PAYABLE TO. 
MIAMI EYE FOUNDATION 
APPROVED CONTINUING EDUCATION CREDIT. AMA CATEGORY 1 


“The Bascom Palmer Eye Institute, University of Miami School of Medicine is sponsorir 
mposium “Vitreous Surgery for the Anterior Segment Surgeon” im 





















Why The New Topcon 
CP-4D Should Be Your 
Next Chart Projector. 


Greater Selectivity of Slides 
You can choose from over 45 indi- 
vidual slides in any combination to 
make up the chart which best fits your 
requirements. The CP-4D comes with 
15 of the most commonly used slides. 
Over 30 additional accessory slides 
are also available, freely interchange- 
able with the standard 15. 


Fast and Easy Manual Slide 
Selection 

Simply rotating a dial manually brings 
the desired slide into the projection 
position immediately. 


Variable Focus Tube 

Permits placement of chart projector 
in any location desired relative to 
patient. Telescoping tubes can be set 





to assure correct letter size and focus 
for accurate Snellen rating. 


Masking Device 
Facilitates variable isolation of vertical 
or horizontal segments of the slide. 


Vectographic Slides 
A full range of Vectographic slides 
will soon be available. 


The Topcon CP-4D is a remarkably 
well-designed, durable, and precision- 
engineered instrument at a moderate 
price which includes slides, table 
base, and wall screen. Moreover, it is 
available for immediate delivery. 
Please contact your local Topcon 
dealer for more information, or write 
to us. 


TOPCON 





A New World of Precision Optics 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 


oo 


7 CHLOROMYCETIN’ < 





(chloramphenicol, USP) 
OPHTHALMIC PREPARATIONS 


OPHTHOCHLOR*” 


(chieramphenicol ophthalmic solution, 
USA, 05% 

Each milliliter contains 5 mg 

chloramphenicol in a sterile buffered solution; 
7.5-m1 plastic squeeze bottle 








CHLOROMYCETIN 
OPHTHALMIC 


(chicramphenicol for ophthalmic 
solution, USP) 

25-mq@ package containing vial with dropper 
and -m bottle of sterile distilled water 
(diluent) 


E HLOROMYCETIN 
Sterile CHLORAMPHENICOL | 


CHLOROMYCETIN Distilled Water E etahi eat 
OPHTHALMIC OINTMENT Sper 


(chlosamohenicol ophthalmic ointment, 
USP} 1% 

Each gram contains 10 mg chloramphenicol 
in a special base of liquid petrolatum and 
polyeñħylene; 3.5-g tube 







Warning— Not for injection- 


CHLOROMYCETIN 
POLYMYXIN, 
OPHTHALMIC OINTMENT 


(chicramphenicol-polymyxin 
ophthalmic ointment) 

Contams 10 mg chloramphenicol and 5,000 
units colymyxin B (as the sulfate) per gram 
in a special base of liquid petrolatum and 
polyetaylene; 3.5-g tube 





PARKE-DAVIS Lenet M Aaa n 


FD-JA-2038-1-F(4-77) 





~ INTRAOCULI R MICROSURC RGERY COURSES 
FEATURING THE S.1.T.E. INSTRUMENT 

























Sponsored by 
The Retina Service of 
The Wills Eye Hospital and Reserve Institute, 
Thomas Jefferson University Medical Center, Philadelphia, PA. 


Faculty Guest Faculty 
William H. Annesley, M.D. Robert Lewandowski, M.D. 
Jay L. Federman, M.D. Donelson R. Manley, M.D. 
P. Robb McDonald, M.D. William H. Ross, M.D. 

Lov K. Sarin, M.D. M. Madison Slusher, M.D. 

Jerry A. Shields, M.D. Harold Weiss, M.D. 

William S. Tasman, M.D. Joseph Calhoun, M.D. 
Anthony Caputo, M.D. 
Guy Chan, M.D. 


Malvin Dougherty, M.D. 
Brian Leonard, M.D. 


WHEN: Weekend Courses remaining for 1977: Oct. 22 & 23 


WHERE: THE WEEKEND COURSE WILL BE OFFERED IN PHILADELPHIA AT THE WILLS EYE HOSPITAL ON A FOUR 
TIMES A YEAR BASIS. 


REGISTRATION FEE: $350 (Checks payable to Retina! Course Account) 
1 IMITED ENROLLMENT: 20 Participants-Registration Fee must be paid 30 days prior to the course. 


THE AGENDA: HIGHLIGHTING THE ONE-INCISION, ONE-INSTRUMENT TECHNIQUE FEATURING THE S.I.T.E. 

INSTRUMENT. Instruction will emphasize: basic surgical techniques, selected indications, results, 

complications and management of complications. A segment of the course will emphasize the 
operation, functions and maintenance of the S.I. T.E. Instrument itself. Instructional methods 
included: Videotape, didactic lectures, live demonstration, animal surgery and discussion — 
periods. 


REGISTRATION: For detailed information, call: 

Jay L. Federman, M.D., Course Director 
Retinal Services, Wills Eye Hospital 
1601 Spring Garden Street 
Philadelphia, PA 19106 


Or Call: (215) 972- 6359 


TEAM ORIENTATION IS AVAL LABLE FREE OF CHARGE. A ‘Special in n-service program will be provided 
- iliary operating -room personnel so that he or she is also familiar with the | 

nm surgica procer dures and the ease of care and main of the modular design SL. 

nstrument. = ee os 3 3 


anterior-posterior capability 


X The Suction Infusion Tissue Extractor speaks for itselt. 


g All functions in one probe for one in- M CE Raps, fresh-fluid reflux through cuttingay EJ 
cision, one-handed operation. port aids in lens hydration (during lens- 
ectomy), blunt dissection of membra- 


pp -geon directly controls all functions BJ E nous tissue and washing retinal surface. 
through use cf foot pedal; fingertip by- 
pass vacuum port ring on handpiece ppEettery- powered console insures E 


enables surgeon to regulate rate of as- 
piration without an assistant. 


against electrical hazard. 


da Safety switch provided for instant cut- WE 


EE Fiber optic syst et attaches to operat- BY off of all operating functions. 
ing tip for direct illumination. 
K ee Specialized electroplating and lapping 5 
E Modular construction of handpiece ij techniques create the most effective 
facilitates cleaning, care and mainte- cutting mechanism available “or intra- 
nance... even in the O.R. ocular microsurgery. 


SITE Instrument manufactured in USA. $7950 complete in carrying case 





TE 
FORWARD ROTA 


(a e 


eee OSCcCILLATE 


456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 + (215) 353-4350 C 
Philacelphia + New ‘York - Los Angeles + Chicago - Houston - Atlanta - Cleveland Ki f 


All prəducts repaired and serviced in Broomall, Penna. 


_with the future in Sight 






















KRESGE EYE INSTITUTE 
OF WAYNE STATE UNIVERSITY 


Presents a five-day intensive continuing education course 
OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 


- November 28—December 2, 1977 
Dearborn Inn 
Dearborn, Michigan 


OPTICS AND REFRACTION 
(4 Hours) 
Robert D. Reinecke, M.D., Chairman, Department of Ophthalmology, Albany Medical Coliege of Union University 


NEUROANATOMY AND NEURO-OPHTHALMOLOGY 
; (4 Hours) 
Myles M. Behrens, M.D., Chief, Neuro-Ophthalmology Usit, Columbia Presbyterian Medical Center, Edward Harkness Eye Institute 


PATHOLOGY | 
(4 Hours) 
~ Myron Yanoff, M.D., Chief Section of Ophthalmic Pathology, Department of Ophthalmology, Hospital of the University of Pennsylvania 
one and Scheie Eye Institute 


PATHOLOGY |i 
(4 Hours) 
Myron Yanotf, M.D. 


STRABISMUS 
(4 Hours) 
Alan B. Scott, M.D., Associate Director, Smith-Kettelwell institute of Visual Sciences 


CORNEA-AND EXTERNAL DISEASES 
(4 Hours) 
Juan Arentsen, M.D., Assistant Professor, Jefferson Unversity: Associate Director, Cornea Service, Wills Eye Hospital 


PHARMACOLOGY AND THERAPEUTICS 
{4 Hours) 
Joel S, Mindel, M.D., Assistant Professor, Department of Ophthalmology, Mt. Sinai School of Medicine 


GLAUCOMA AND METABOLIC DISEASES 
(4 Hours) 
Stephen M. Pados, M.D., Professor and Chairman, Department of Ophthamology, Mt. Sinai School of Medicine 
EMBRYOLOGY, GENETICS, AND ANATOMY 
{4 Hours) 
Alan M. Laties, M.D., Professor cf Oshthalmology, University of Pennsylvania Medical School 


MED CAL GPHTHALMOLOGY 
l a (4 Hours) 
= Paul Henkind, M.D., Professor and Chairman, Department of Ophthalmology, Montefiore Hospital and Medical Center 
l Course Directors: Maurice Groll, M.D., Director: Leo Croll, M.D., Co-Director 
Kresge Eye Institute Faculty: 
John W, Cowden, M.D., Karni W. Frank. M.D., Robert N. Frank, M.D., Robert S. Jampel, M.D., Ph.D., 
Harold Weiss. M.D., Dong H. Shin, M.D., Ph.D. 
Registration fee: $400.90 (includes luncheons and cocktail party). 
EARLY REGISTRATION IS ADVISED. 
For maze information, write or call: 
Beaufort Cranford, Conferences & Institutes, 
Wayne. State University, Detrait, Michigan 48202, (313) 577-2406. 
Checks should be made payable to WAYNE STATE UNIVERSITY—KE]. 


oe Category | Continuing Medical Education: 40 hours. 
























` glaucoma 
patients take 
their drops... 


Left halfof bottle 
represents a theoretical 
period of approximately 
three weeks’ use. 








Right half of botde 
represents a new, 
unused bottle. 


One method of checking the 
degree of petient compliance, as 
advocated by Dr. David Worthen, 
Editor of O¢athalmology Digest, 
is to have the pharmacist use an 
adhesive-backed instruction label 
without appiying the broad band 
of cellophane tape ne might 
normally use. The physician asks 
the patient to bring back the bottle 
on his next office visit The condition 
of the label and the surrounding 
areas will then be an indication 

as to the amount of use of the 
pilocarpine bottle 


pt 


K © i 
pileearpine that ean inerease 
patient compliance 


„and that is more convenient than drops 


Patients are more likely to follow a prescription regimen 
when it does not interfere too much with their lifestyles. 
The Ocusert® (pilocarpine) Ocular Therapeutic System, 
which provides seven days’ medication in a single unit, 
is therefore more likely to be used than pilocarpine 
drops, which must be instilled up to four times a day, 
seven days a week. 





oF 


$- And now its available 
~ in a new one-month free 





trial program 


Patient literature: 


simplified placement and 
removal instructions, 
; instruction booklet, 
Saran "e glaucoma booklet, 

= invitation 


Physician information: 


procedure sheet, 
clinicians handbook 


Patient samples 


Specially trained 
Alza Representative 
instructing patient 





This is a program that can work for vou and for your 
patients. 

It has been well received by many physicians who 
have tested it in their own practices. 

Many patients have suczessfully completed the trial 
program and have gone on to choose the Ocusert® 
(pilocarpine) Ocular Therapeutic System method of 
treating their glaucoma, instead of plocarpine drops. 

The program requires very little efort on your part: 
you just choose the patients vou feel would be appropriate 
candidates for the program and maï them the cards 
(supplied by Alza) inviting them to a serrinar. 

Your Alza Representative, who has just undergone a 
specialized training course in Ocusert® System patient 
instruction, will do the rest, under your supervision, of 
course. He will tailor the program to your own specific 
needs and requirements. 

With this program, patients are >ett2r able to evaluate 
for themselves, through actual use, the benefits of the 
Ocusert® System and to determine whether the cost of 
the System is justified in terms of ther own lifestyles. 

And you will be better ate to evaluate the patient's 
progress in lowering his elevaced IOF without any cost to 
him for the first month. 

To learn the details about this program, and to 
receive all the elements pictured to the left, simply fill out 
and mail the coupon. 

Alza and your Alza Representatve will do practically 
all the rest. 





Alza Pharmaceuticals, Dept. 375, 3170 Porær Drive, 
Palo Alto, Califomia 94304 


Please send me the Ocusert® (pikocarpine) Ocular Therapeutic 
System free one-month trial program kit. 


Physician signature : = : ` 





Name = — = i N 





Address = a N — 








City State Zip —— | 








Ocusert System... 


The more convenient 
method of lowering 


elevated IOP that 
can result in better 
patient compliance 


The Ocusert* System may be 
conveniently placed in the lower 
cul-de-sac... 


...or placed in the upper 
cul-de-sac, whichever your 
patient prefers. Either method of 
placement encourages patient 
compliance. 








pilocarpine 
OcularTherapeutic System 





BRIEF SUMMARY 
Ocusert” Pilo-20 and Ocusert” Pilo-40 


(pilocarpine) (pilocarpine) 
Ocular Therapeutic System Ocular Therapeutic System 
20 ug/ hr. for one week 40 ug/ hr. for one week 


INDICATIONS AND USAGE 

OCUSERT pilocarpine system is indicated for control of ele- 
vated intraocular pressure in pilocarpine responsive patients. 
Clinical studies have demonstrated OCUSERT system efficacy 
in certain glaucomatous patients. 

The patient should be instructed on the use of the OCUSERT 
system and should read te package insert instructions for use. 
The patient should demonstrate to the ophthalmologist his 
ability to place, adjust and remove the units. 

Concurrent Therapy: OCUSERT systems have been used 
concomitantly with various ophthalmic medications. The 
release rate of pilocarpinz from the OCUSERT system is not 
influenced by carbonic anhydrase inhibitors, epinephrine 
ophthalmic solutions, fluorescein, or anesthetic, antibiotic or 
anti-inflammatory steroid ophthalmic solutions. Systemic 
reactions consistent with an increased rate of absorption from 
the eye of an autonomic drug, such as epinephrine, have been 
observed. The occurrence of mild bulbar conjunctival edema 
which is frequently present with epinephrine ophthalmic solu- 
tions is not influenced by the OCUSERT pilocarpine system. 


CONTRAINDICATIONS 

OCUSERT pilocarpine system is contraindicated where pupil- 
lary constriction is undesirable, such as for glaucomas 
associated with acute inflammatory disease of the anterior 
segment of the eye, and glaucomas occurring or persisting 
after extracapsular cataract extraction where posterior 
synechiae may occur 


WARNINGS 

Patients with acute infectious conjunctivitis or keratitis should 
be given special consideration and evaluation prior to the use 
of the OCUSERT pilocaraine system. 

Damaged or deformed systems should not be placed or 
retained in the eye. Systems believed to be associated with an 
unexpected increase in drug action should be removed and 
replaced with a new system. 


PRECAUTIONS 

OCUSERT pilocarpine system safety in retinal detachment 
patients and in patients with filtration blebs has not yet been 
established. Although ophthalmic solutions have been used 
effectively in conjunction with the OCUSERT system, systemic 
reactions consistent with an increased rate of absorption from 
the eye of an autonomic drug, such as epinephrine, have been 
observed. In rare instances, reactions of this type can be severe. 
The conjunctival erythema and edema associated with epineph- 
rine ophthalmic solutions are not substantially altered by 
concomitant OCUSERT pilocarpine system therapy. The use of 
pilocarpine drops shou d be considered when intense miosis is 
desired in certain ocular conditions. 


ADVERSE REACTIONS 

Ciliary spasm is encountered with pilocarpine usage but is not 
a contraindication to continued therapy unless the induced 
myopia is debilitating to the patient. Irritation from pilocarpine 
has been infrequentlv encountered and may require cessation 
of therapy depending on the judgement of the physician. True 
allergic reactions are uncommon but require discontinuation 
of therapy should they occur. 

Although withdrawal of the peripheral iris from the anterior 
chamber angle by miosis may reduce the tendency for narrow 
angle closure, miotics can occasionally precipitate angle 
closure by increasing tre resistance to aqueous flow from 
posterior to anterior chamber. Miotic agents may also cause 
retinal detac nt; thus, care should be exercised with all 
miotic therapy cially in young myopic patients. 

Some patients may notice signs of conjunctival irritation, 
including mild erythema with or without a slight increase in 
mucous secretion when they first use OCUSERT pilocarpine 
systems. Thes ptoms tend to lessen or disappear after the 
first week of tt y. Ia rare instances a sudden increase in 
pilocarpine ef as been reported during system use. 

















HOW SUPPLIED 
OCUSERT Pilo-20 or Pilo-40 systems are available in packages 
containing eight individual sterile systems 


STORAGE AND HANDLING 
Store under refrigeration (36°-46° F) 


CAUTION 
Federal law prohibits dispensing without prescription. 


alza 


pharmaceuticals 
Alza Pharmaceuticals 
Palo Alto, California 94304 


OPTIMU LENS CARE WITH AXIMUM FLEXIBILITY 


What is eptimum lens care? With Barnes- Hind, of-choice. Product compctibility. Low solids 

it means the finest in functional performance content. And use of the PVA vehicle 

and mua more. Non-ionic surfactants that originated by Barnes-Hind for the ultimate in 
won't achere to the lenses. Preservative system- soothing, lubricating lens comfort. 


ae 


BARNES HIND” 
Sterile 
SOLUTION 
tor hard 
Contact lenses 
E- 
omai j 
Cele f 
hook 
Pee) 


nes 1AN Boltin System 


h solutionis 









CLINICAL ENDOTHELIAL 
PHOTOMICROSCOPE 


AN INSTRUMENT FOR VIEWING AND 
PHOTOGRAPHING THE CORNEAL 
ENDOTHELIUM IN-VIVO 


Designed to incorporate new features now being developed 
Uncluttered tabletop with undertable power supply mount 
On-access viewing for equal access to right and left eye 
Rapid recycle flash power supply 

e Adjustable height table 












¢ Motor driven film advance with foot switch 
e Animal table attachment 

Oye Right angle viewing 

e Mount for eyebank 

ecordata back 

è Polaroid back 


P.O. BOX 188, LEXINGTON, 
MASSACHUSETTS 02173 


















OPTICS nc. 


(617) 861-7755 










aw SEMI-ANNUAL 
ie ae s K X « o -. æ. 
fe 4 Oruloplastic Surgical Dissection Course 
NN + J of the 
ee 





= = Netu York Medical College - Westchester County Medical Center 







Wednesday, Nov. 2, 1977: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical Serninar 





` Thursday, Nov. 3: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 






Friday, Nov. 4: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 






Saturday, Nov. 5: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


FACULTY: J. Adler; |. Baras; C. Baerman; G. Baum; J. Bergman; V. Boniuk: R. Coburn: 
; N. Cousins; M. Dunn; D. Gaffin; H. Gould; M. Guibor; P. Guibor; S. Hecht: 
T. Hoyle; A. Leonard; T. McGovern: D. Praeger; H. Settles; G. Wiggs; 
D. Wolfley; E. Young; and others. Course Directors: Michael Dunn & Pierre Guibor 






: Oriented towards the Ophthaimic, E.N.T. Plastic, General Plastic, and Dermatologic Plastic | 
Surgeon. To provide the practicing and resident surgeon with an integrated oculoplasti¢ surgical 
course employing LIVE SURGERY, VIDEO TAPES, FILMS, LECTURES and PARTICIPANT'S 
CADAVAR SURGERY. 












INQUIRE: 







fo a Ms. Tamkin 
REGISTRATION: c/o Dr. Pierre Guibor CREDIT: 
Limited Enrollment 630 Park Avenue 34 hrs. credit 


New York, NY 10021 Category |, A.M.A. & C.M.E. 
_ (212) 734-1010 a ee 
















-.- WITH WEEKLY ENZYME CLEANING. 
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SOFLENS™ Enzymatic Contact Lens Cleaner is the 
only cleaner that prevents “proteinosis”... the buildup 
of protein deposits on SOFLENS® (polymacon) 
Contact Lenses. 

VISIBLE OR INVISIBLE, protein deposition can cause i 
annoying or serious problems for you and your patients. 
Decreased visual acuity, discomfort, shortened wear- 
ing periods, conjunctivitis, damaged lenses. 

PREVENT DEPOSIT PROBLEMS. 

Insist on SOFLENS™ Enzymatic Contact Lens 
Cleaner ..once a week, every week... to maintain new- 
fit visica and comfort. No deposits, no returns. Happier 
wearers, longer lens life. (And you save valuable office 
time toc.) 


SOFLENS arpei 


It’s like getting a brand new pair of lenses... every week! 


Al|gRCAN Pharmaceuticals, Irvine, California 





























INTERNATIONAL SOCIETY OF 
GEOGRAPHICAL OPHTHALMOLOGY 
CAGLIARI SARDINIA ITALY 


September 25 to 29 1977 


PROGRAM 


Congenital anomalies: H. Forsius Finland 
F. Hosni Doha Qatar 
F. Mabrouk Tunisia 
M.L. Kwitko Canada 


Oculoviral diseases: M. Luntz South Africa 
H. Soliman Egypt 
Y. Uchida Japan 


The International Society of Geographical 
Ophthalmology will hold its next meeting in 
Cagliari Sardinia under the Chairmanship of 
Professor Orzalesi. Papers are invited for presen- 
tation with an emphasis on the geographic nature 
and distribution of the various ocular manifesta- 
tions. The papers may be presented either in the 
symposia or Workshops. 





For information write: 


Elizabeth Cass M.D. O.C. Marvin L. Kwitko, M.D. 
President F.R.C.S. (C) 

Box 688 Executive Secretary 

Fort Smith N.W.T. Canada 5591 Cote des Neiges Rd. 
Montreal, Cenada. #3T1Y8 

























Self-correcting needle 
finds position, depth 


Effective destruction of 
papilla within 





This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.45 


O Invoice after 30 days 
O Check enclosed 


30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. A0-87 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 





DR. 







STREEL 
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GARAMYCIN 


gentamicin sulfate, U.S.P. 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group:active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Soiution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye. 
Each ml. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonwm chloride as a preserva- 
tive. 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives. 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin; Group A beta-hemolytic and non- 
hemolytic streptococci; and Dipiococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of'Pseudomonas aeruginosa. 
indole-positive and indole-negative Proteus species, Esche- 
richia coli. Klebsiella pneumoniae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes. Moraxella lacunata 
(diplobacillus of Morax-Axenfelé), and Neisseria species, 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components. 

WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye. 

PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsuseeptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug devel@ps. discontinue use of the 
preparation and institute appropriate therapy 

Ophthalmic ointments may retasd corneal healing. 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stingingemay occur with the use of 

GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two crops into the affected eye 
every four hours. In severe infeetions, dosage may be in- 
creased to as much as two drops once every hour. 

GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day. 

HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-ml. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment—Sterile, %-ounce 
tube, boxes of one and six. Store away from heat. 


9848358 
NOVEMBER 1973 


For complete details, consult package insert or literature 
available from your Schering Representative; or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033. 


Schering Corporation 
SWW-9110 Kenilworth, N.J. 07033 


| | 
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A CHOICE FOR INITIAL THERAPY 
IN EXTERNAL EYE INFECTIONS’ 


f against conjunctivitis and other in- Problem pathogens: susceptible strains of: P aeru- 
fecttons of externa əye and adnexa due to a wide ginosa and Proteus sp. (indole-positive and 
ranæ of susceptibse pathogens. -negative). 
G-am-negative: susceptible strains of: H. influen- generally avaids sensitivity 
ZaERE. coli; K. pneemoniae: M. lacunata; Enterobac- reactions and irritation. 
ter serogenes (formerly Aerobacter); H. aegyptius no significant onganism resis- 
and®/ejsseria Sp., ncluding N. gonorrhoeae. tance to date. This may occur in the uture. 
Geam-positive: susceptible strains of: staphylo- 
cocei and streptocecci. including D. pneumoniae. 


*broad spectrum activity against many 
gram-negative and gram-positive organisms 


GARAMYCIN OPHTHALMIC 


"I ii Solution-Sterile 
Jon tamıcın sulfate, U.S.P. Ointment-Sterile 


to 3.0 mg. gentamicin 









The Nevyas 
Flow Control 


for intraocular irrigation. 


For the surgeon who wants control over the 
flow of intraocular irrigation—without de- 
pending on an assistant—Keeler/Diversa- 
tronics introduces the Nevyas Flow Control. 
A completely mechanical device, the Flow 
Control governs the rate of flow of intra- 
ocular irrigation according to the amount of 
pressure applied to the foot pedal (when 
there’s no pressure, there’s no flow). It’s that 
simple. Since the device is mechanically 
operated, there is no possibility of electrical 
hazard ... and the sturdy construction guar- 
antees its durability. 


Your Nevyas Flow Control will be a valuable 
aid in the following procedures: 

e Congenital cataract surgery * Phaco-frag- 
mentation * Wash-out hyphema « Mainte- 
nance of anterior chamber in capsulotomy « 
Vitreous procedures. 


The Nevyas Flow Control. Contact any of 
our Offices to find out how to get one... and 
step on it. 
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KC AKeeler 


..With the future in sight 

456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York + Boston Los Angeles + Chicago + Houston « Atlanta « Cleveland 

Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 











THE PALO ALTO RETINAL GROUP 
and THE PALO ALTO 
RETINAL RESEARCH FOUNDATION 


announce 


THE PALO ALTO COURSE 
IN DIAGNOSIS AND MANAGEMENT 
OF RETINAL DISEASE 


15th Course—January 19, 20, 21, 1978 
and 


THE PALO ALTO UPDATE COURSE 


(“Refresher” for previous attendees of 3-day Laser 
Course) 
January 18, 1978 
PALO ALTO RETINAL GROUP FACULTY: 
H. Christian Zweng, M.D. 
Hunter L. Little, M.D. Robert L. Jack, M.D. 
GUEST LECTURERS: 


Lloyd M. Aiello, M.D. 
Arnall Patz, M.D. Howard Schatz, M.D. 


Francis L’Esperance, M.D. Arthur Vassiliadis, Ph.D. 


THE THREE-DAY COURSE IS DESIGNED: 


. to give up-to-date information on retinal 
diseases. 

. to give a basic knowledge of retinal fluorescein 
angiography. 

. to give an understanding of how lasers work and 
of currently available argon laser photocoagula- 
tors. 

. to give an understanding of “quantitative” photo- 
coagulation. 

. to give current indications for, contraindications 
to, and complications of argon laser photocoagu- 
lation. 

. to give demonstrations of actual use of argon laser 
photocoagulation. 


REGISTRATION FEES: 


THREE-DAY COURSE: $400 (includes lectures, 2 
luncheons, cocktail party, banquet) 

UPDATE COURSE: $150 (includes lectures and 
luncheon). 





ENROLLMENT IS LIMITED. 
ADVANCED REGISTRATION IS REQUIRED. 


Retinal Course Coordinator (415) 326-8952 
Palo Alto Retinal Research Foundation 
1225 Crane Street, Menlo Park, CA 94025 





-DAILY CLEANING Io EVEN Musi 
IMPORTANT FOR SOFT CONTACT 





LENSES THAN FOR HARD LENSES 














HEMA pore structure is 


, tight and dense. 


| Angstroms. 


soilants. 





Dehydratec 
soft lens 






Blocked pores cause 
discomfort, poor vision. 








HEMA lenses possess an intri- 
cate internal structure with a 
tightly entwined micropore 
meshwork and a pore size dis- 
tribution estimated at 5-50 





Internal HEMA- s`ructure 





Accumulating debris blocks the 
lens pores, inhibiting hydration 
and eventually forming a 
hydrophobic surface on the 
lens. Discomfort, irritation, poor 
vision increase. Ultimately, the 
lens becomes unwearable. 





Soft lens comfort depends 
on lens hydration. 








Fully hydrated, the soft contact 
lens will maintain its designed 
shape for optical clarity and 
allow optimum exchange of 
oxygen and carbon dioxide in 
and around the lens. 











| Each days wear deposits 


new contaminants. 





The lens is exposed daily to 
finger- and airborne dirt, oily 
residues frem physiologic eye 
fluids, cosmetics and other 






Lens pores blocked by contaminants 





Daily cleaning with 
Soft Mate” prevents pore 
blockage. 


Soft Mate Cleaning Solution for 
use with HydroCurve (hefilcon 
A) Contact Lens fabricated 
from PHP* polymer contains a 
non-ionic surfactant. It is not 
inhibited by the presence of 
ions and thus cleans effectively 
in both hard and soft water. 
The slightly alkaline pH (8.25) 
of Soft Mate enhances removal 
of proteins and all other 
contaminants. 


Bacnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road , Sunnyvale, California 94086 





For HydroCurve™ (hefilcon A) Soft Lenses, Inc. 
*PHP (U.S. Pat. 3,721,657) 
Trade Mark of Automated Optics, Inc. 














- (vidarabine 


OPHTHALMIC OINTMENT, 3% 













FULL PRESCRIBING INFORMATION 

‘Description. VIRA-A (vidarabine, adenine arabinoside, or Ara-A) 

48 an-antiviral drug: for topical ophthalmic. administration. The 

chemical name is 9-8-D-arabinofuranosyladenine. The 
‘ophthalmic ointment contains 3% vidarabine in a sterile, inert, 

; petrolatum base. 

Clinical. Pharmacology. VIRA-A is a purine nucleoside obtained 
-from fermentation cultures of Streptomyces antibioticus. 

-VIRA-A possesses. in vitro and _ in vivo antiviral actwity against 

-Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 

‘Viruses. Except for Rhabdovirus and Oncornavirus, YIRA-A does 

“not display: invitro antiviral activity against other RNA or DNA 

viruses, including Adenovirus. ; 

-The antiviral mechanism of action has not been established. 


<- NIRA-A appears to interfere with the early steps of viral DNA syn- 
thesis. VIRA-A is rapidly deaminated.to arabinosylhypoxanthine 
~”(Ara-Hx), the principal metabolite. Ara-Hx.also possesses in vitro 
‘antiviral activity but this activity is less than that of VIRA-A. 
= Because’ of the low solubility of VIRA-A, trace amounts of both 
~NIRA-A and Ara-Hx can be detected in the aqueous humor only if 
“there isan epithelial defect in the cornea. if the cornea is normal, 
: only trace amounts of Ara-Hx can be recovered from ‘he aqueous 

-c humor ; 
i Systemic: absorption of VIRA-A should not be expected to 

-occur following ocular administration and swallowing lacrimal 
“. secretions: In laboratory animals, VIRA-A is rapidly deaminated in 

= the gastrointestinal tract to Ara-Hx. i 

in contrast to topical idoxuridine, VIRA-A demonstrated less 
galalar toxicity in the regenerating corneal epithelium of the 
Tabbit. 

Indications and Usage. VIRA-A Ophthalmic Ointment, 3%, is in- 
dicated for the treatment of acute keratoconjunctivitis and recur- 
- rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 

_. VIRA-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic. or hypersensitivity reactions to idoxuridine have oc- 
‘curred. The effectiveness of VIRA-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

-The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typica: dendritic or 
‘geographic lesions on slit-lamp-examination. in controlled and 
uncontrolled clinical trials, an average of seven and nine days of 





cs ‘quired to-achieve corneal re-epithelialization. in. the controlled 
- trials, 70 of 8t Subjects (86%) re-epithelialized at the end of three 
weeks of therapy: In the uncontrolled trials, 101 of 42 subjects 
(71%) re-epithelialized at the end.of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials.had either not 
=$ -healed previously or had developed hypersensitivity to topical 
‘idoxuridine therapy. 
“The following topical antibiotics: gentamicin, erythromycin, 
“-ehleramphenicol; or. topical steroids: prednisolone or dex- 
-amethasone, have been administered. concurrently with VIRA-A 
es faphihainic Ointment, 3%. without an increase in adverse reac- 
tions. : : 
Normally, corticosteroids alone are contraindicated in Herpes 





¿simplex virus infections of the eyes If VIRA-A Ophthalmic Oint- 
ment, 3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cal- 
aract formation and progression of a bacterial or viral infection. 

VIRA-A is not effective against RNA virus or adenoviral ocular 
infections. VIRA-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
‘Contraindication. VIRA-A Ophthalmic Ointment, 3%...s contrain- 
© -dicated in patients who develop hypersensitivity reactions to it. 





“continuous VIRA-A: Ophthalmic. Ointment, 3%, therapy was re- 





teratogenic in rats and rabbits. Ten percent VIRA-A ointment ap- 


~~ plied to 10% of the body surface during organogenesis induced. 
~ fetal abnormalities in rabbits: When 10% VIRA-A ointment was ap- 


plied to 2% to 3% of the body surface of rabbits, no fetal abndér- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving VIRA-A Ophthaimic 
Ointment, 3%, is remote. The topical ophthalmic dose is small, and 
the drug relatively insoluble. Its ocular penetration is very low. 
However, a Safe dose for a human embryo or fetus has not been 
established. Consequently, VIRA-A should be used only when 
clearly indicated. 

it is not known whether VIRA-A is secreted in human milk. AS a 
general rule, nursing should not be undertaken while a patient is 
under treatment because many drugs are excreted in human 
milk. However, breast milk excretion is unlikely because VIRA-A 
is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a Statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

in the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent {rat and meuse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established Clinically prior to prescribing 
VIRA-A Ophthalmic Cintment, 3%. 

Patients should be forewarned that VIRA-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to VIRA-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with VIRA-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosyfhypoxanthine should preciude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion. of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of VIRA-A Ophthaimic Ointment, 3%, into the lower con- 
junctival sac five times. daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
jonger treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

VIRA-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and. liquid petrolatum. TG 


Cac PARKE: DAVIS & COMPAN 





` 





AN IMPORTANT ADVANCE IN THE TREATMENT 


OF HERPES SIMPLEX VIRUS KERATITIS 


es: 
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VIRA-A (vidarabine) 

Ophthalmic Ointment, 3% 

@ is nct only as effective as IDU i in 
treating Herpes simplex virus kere 
but is also effective in pa | 
or hypersensitive to o 


@ usualy well-tolerz 


INDICATIONS: 
Acute keratoconjunctivitis and 
recurrent epithelial keratitis due to 
Herpes simplex varus types 1 and 2— 
whether manifested by dendritic 

or geographic lesiens. VIRA-A is not 
effectime against SNA virus 

or ademoviral ocular infections. 


PROGNOSIS: 


Based ən control ed and uncontrolled 
clinical trials,* an average of seven and nine 


days cf continuous VIRA-A therapy was 
required to achieve corneal re-epithelialization. 
In uncentrolled trials, 101 of 142 subjects (71%) 
had re-pithelialized by the end of three 

weeks dn VIRA-A. Seventy-five percent of 
these subjects hed either not healed 


previcusly or hac developed hypersensitivity 


ane vidarabine 


_ *Data on fle, Medical Department, Parke, Davis & Company, Detroit, MI OPH THALM IC OIN ™ E N T, 3% 
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2 a You might suggest 
3 salt tablets+ distilled’ 
water 


P DISTILLED WATER 
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the salt the pHis 


the solution 








there is no the solution 
is isotonic, contamination is prepared tablets -correct so = 
to avoid during before contain lens fit and equipment 
irritation. mixing or each use. only NaCl. remains are available. 
storage. unchanged. 
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Biehztins 


Preserved Saline Solution 


Sot-hydrophili aM Precise formulation, buffered to 


rin sing and 
sie the correct pH and with tonicity — 
paralleling the concentration of 
oe Or natural tears, to ensure lens fit and 
QROCURVE wearer comfort. 

EO. Convenience of a ready-to-use 
solution, so there are no ingredients 
to buy and no mixing todo. — 
i lenses Safety of a sterile preserved solu- 
cee) tion, varii less chance of possible 
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HYDROC IRVE Il (bufilcon A) 
the newstrong,thin soft lens 


HYDROCURYE II (bufilcon A) is made from a new 

: lens polymer. Experienced polymer chemists have totally assured 
and controlled the quality. This new lens material exhibits remark- 
-~ — able tensile strength. Its clear formulation also resists discolora- 

_ tion. This lens is designed to be consistent with the HYDROCURVE 

__ fitting system. Easier handling is already being reported by prac- 

-titioners and patients. It’s available only in Thin Series Lenses and 
o replaces the present thin lens. You'll find consistent, predictable 

: fitting results patient-to-patient and lens-to-lens. 


<SHYDROCURVE rass nc 


A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LENSES, INC. 


TOLL FREE NUMBER (800) 854-2790 e IN CALIFORNIA (800) 542-6000 
8006 ENGINEER ROAD è SAN DIEGO, CALIFORNIA 92111 © (714) 277-9873 


Or call your nearest HYDROCURVE Distributor: 


“Acro Full-Sight _ Salvatori 
Appalachian House of Vision Soper 
„Art oe Mo-Con ~~ Southern 
Capitol Oculus Tanco © 
Duffens OREN Paris Walman 
Erie Philcon i Young 


FOR FULL PRESCRIBING INFORMATION SEE FOLLOWING PAGES 
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Date issued: j 
5 AT (bullican A55% water 45%) 
DESCRIPTION — The HYDROCURVE Il ibufiicen Aj Contact Lens 

+ 48: a hemispherical shett of approximately 14 mm chord diameter 
And Ot to 1.0 mm thickness, The tens material buflicen A. is a 
hydrophilic random copolymer. af 2-hydroxyethyl methacrylate, 
Nt. Dimethyl-3-oxobutyl-acrytamide, and methacrylic acid. The 

-polymer is a S-dimensionai network of copolymer shalns joined by 
limethyloipropane timethacrylate.crosstinks st a density of about 
fe crossiink for every 1400 monomer units. 2 consists of 85% 

| . buliicon A and 45% water when immersed in normal saline.. > 

` ACTIONS — in its hydrated state a HYDROGUAVE If Contact Lens 

becames.sott and pliable. When placed on the human cornea the 

hydrated jens acis as a refracting medium to compensate spheri- 

cal ametfopias. The material has a refractive index of 1.43, 

INDICATIONS — HYDROCURVE I Contact Lenses are indicated 
forthe Correction of visual acuity in persons with nendiseased ayes 
who have. spherical. smetropias.. refractive astigmatism of 1.50 
diopters or less andiot corneal astigmatism of 2.00 diopters or 
less and-aphakis. T 

CONTRAINDICATIONS — HYDROCURVE If Coniact Lenses are 

contraindicated hy the presence of any of the following conditions: 

1, Acute and subacute inflammations of the anterior segment of 

the eye. i 

2. Any eye disease which affects the cornea of conjunctiva, 

3. Insuliciency of tacrimal secretion. 

4, Compal hypoesthesia. 

5. Any systemic disease which may affect the eye of be exaggei- 

ated by wearing contact lenses. 

WARNINGS. 

Medicaments and Eye : The HYDROCUAVE H Contact Lens 
must be stored ONLY in BOILASOAK! Sterile Preserved Satine 
Storage. Solution. or FLEXSOL* Sterile Solution fòr Disintection 
and Storage. No ophthalmic solutions or medicaments, inctuding 
‘conventional hard comact lens solutions, can be used by HYDRO- 
CURVE H-Contact Lens wearers prior to or while the iens is m 
place onthe eye, Only the recommended disinfectant soaking 
solutions BOILASOAK or FLEXSOL, ine recommended cleaners 
SOFT MATE or PREFLEX* | NORMOL® Rinsing Solution of the 
recommended lubricating solution ADAPETTES* may be used on 
thé HYDROCURVE If Contact Lens. 

‘Abtasions end infections: I! the lens becomes tess comtortable to 
ihe wearer than when it was first placed on the wearer's cornea, 
Rhys. may Indicate the presence of a foreign body. The tens shouid 
be removed immediately and the patient examined. if any cornea? 
abrasion, ulceration, iiitation or infection is. preserit, a physician 
Should be consulted immediately. 

Aphakic Patients: Aphakic patients should not be fitted with 
HYDROCURVE If Contact Lenses during the postoperative period 
antila the opinion of the surgeon, the eye has healed completely 

oo Lens Care Regimen: Patients mysi adhere to the recommended 
daily jens care regimen of HYDROCUAVE {1 Contact Lenses. Fait- 
ure 10 follow. this ‘procedure may result in development of serous 
tular infections. 

We i: Restrictions: The HYOROCURVE Il Contact Lens should 
be. removed: belore sleeping or swimming or iti the presence of 
noxius and irritating yapers. 
Visual: When. visual bluring occurs the lens must be re- 
moved until the condition subsides. 

- PRECAUTIONS: 

Storage: HYDROCUARVE H Contact Lenses must be storèd ONLY 

in BOILSSOAK or FLEXSOL Solution. If telt exposed to air, the 

lenses wili dehydrate. H a lens cehydrates, it should be soaked 


PERIMETRY 
Lars Frisén, Sweden 
R, Burde, St. Louis 
J:-Glaser, Miami 
A. Hedin, Stockhoim 
J. Corbett, lowa City 
N: Schatz, Philadelphia 


EYE MOVEMENTS 
Robert Daroff, Miami 
-D. Robinson, Baltimore 
=D. Zee, Baltimore 

T. Troost, Miami 

L. Dell’Osso, Miami 


Each of the five nalf-cay sessions has been 
organized by a clinical neuro-ophthalmologist: 


HYOROCURVE* H (bufitcon A)“ CONTACT LENS 


> ADVERSE REACSIONS — Serious corneat 






soh; suppie state. 
and. 


Cleaning and Disntection: 
be BOTH sieanes: and disiv ected dally. One procedure does not 
seplace the other. CLEANING is necessary to remove mucus and 


< film rore the lens surface. THis can be accomplished: by using 


either SGrT MSTE or PREFLEX on a daily basis. Excessive de- 


“posits may damage the fent; therelore. it this occurs, evaluation - 


‘Of the Jena care procedures should pe made 


DISINFECTIOH with a HYOROCURYE Patient Disinfection Unt. 


and: BORASOAESottion has. been tested micobiologicaily and 


Showrm ic be a effective disinfection procedure tor HYDRO- 


CURVE Contact Lenses. nan i 

HYDRCCURVE Jl Contac: Lenses must be cleaned daily with 
SOFT MATE of PREFLEX Fresh BOILASOAK Solution must be 
weed daie tor the censes. The HYDROCURVE. Carrying 


Case mum be ematied and refilled with fresh BGILNSOAK Solution _ 


each timedhe teas is stored. 2 se 
Ha HYDROCARVE Patieat Disinfection Unit is not available 
for disintection c! the lenses, the lenses- must be boiled in their 
Cairying Gase inz-pan of wa-er for 10 minutes. 
CHEMICAL DESNFECTION with FLEXSOL has been tested micro- 
bislegicaliy anc shown to be an etfective disintection procedure 
for HYDROCUP GROCURYVE | 


AND STORAGE SYSTEMS. FLEXSOL SHOULD NOT BE USED 
WITH HEAT. 


Hygiene: Patient: must wash and rinse hands thoroughly, and 
dry with asinttres towel befere handling the tenses. 

Casmetics, totinss. soaps and creams must not_come in con: 
tact with te lenses since eye irritation may result tt hair spray is 
used while the lexses.are being worn, ihe eyes must be kept closed 
until the spray has sattied. 

Fluorescein: Never use Huccescein while the patient is wearing 
the lenses because the lenges will become discolored, Whenever 
fluorescein is used. flush the eyes with normal saline ‘solution 
and wait at leastone-hour before repiacing the tenses. Too early 
replacement mayaiiew the ianses to absorb residual fuorescein. 
ireavessibiy. 

may result 
from wearing a evs which has been soaked in a conventional hard 
contact less sokon containing preservatives which should not 
be used with sottaydrophitic contact tenses. 

Eye ititation say eccur within a short time alter putting on a 
hypertonic:tens. Bamoval of ne tens wilt relieve the irritation. 

Very rarely a izes may adhere to an eye as a resul of the patient 
sleeping while wearing the fens, or weanng a hypotonic fens. H a 


tens adheses for =y reason, satients may be instructed to apply a 


few drops-of BOUNSGAK Salution os ADAPETTES and wait urti 
the fang meves treely before semoving the fens. 

Rainbows of kaos aroundsodjects or blurring of the vision may 
occur if the lenses are worn continuously for too tong a time. Re- 
moval of ihe lenses and a res: period of at feast one hour generally 
relieves these symptoms. 

Excessive tearieg, unusuai-eye secretions, and photophobia are 
not formar if these symptoms occur, the patient should be ex- 
amined to determme their cazse. 

DOSAGE AND ABMINISTRAHON — Conventional methods of fit- 
ting contact tenses do not aaply to HYDROCURVE H ibufifcon Aj 


Department of Ophthalmology 


of the 
University of lowa 
announces a 


WORKSHOP IN NEURO-OPHTHALMOLOGY 


lowa City, lowa, November 10-12, 1977 


PUPILS 
Staniey Thompson, lowa 
i. E. Loewenfeld, Detroit 
R.A. Bell, Kingston 
P. Beurgon, Montreal 
M. W. Van Allen, lowa City 
B. S. Grimson, Chapel Hill 


-= ©. T. SCANNING 
Michael Sanders, London 
1. Moseley, London 
S. Trockel. New York. 
M. Alper. Wasnington, D. C. 
K. Ossoinig, lewa City. 


ONLY ie BOILASSAN or FLEXSOL Solution unlit it returns toa. 
#YDROCURVE ITContact Lenses must 


WARNING: DO SOT MIX GR ALTERNATE THE DISINFECTION- 


“Contact Lenses, For a detailed description of the fitting technique. 
refer to the HYOROCURYE Fitting Guide. copies of which are avail- 
able from Solr Lenses. irc. 8006 Engineer foad, San Diego, 
California 82134. 2 

WEARING SCHEDULE SHOULD BE DEI ERMINED BY THE EVE 
CARE PRACTITIONER, STUDIES HAVE: NOT SEEN PERFORMED 
TO-SUPPORT SAFETY FOR EXTENDED WEAR OF. THIS LENS. 


co 














Maximum Wearing Time 
“Day: {Continuous Hourst 


Maximum Wearing Time 
Dey iCentinuous Hours} 






i 

s a : 

3 a | 

ig 10 i 
te 12 | 





46 
a waking hours 


‘There may Se a tendency-for thé patient to overwear the tenses 
initially- Therefore, the importahce of adhering to the initial daily 
wearing schedule should be stressed to the patient, 

Care must be laken on the initial visit to assure that the patient 

is supplied with a HYOROCURVE Patient Cafe Kit and fully under: 
stands ali cate and handling instructions tor ihe teases, As with 
any contact iens, regutar recall visits are necessary to assure pa- 
Hent health and compliance with instructions, 
HOW SUPPLIED — Each jens is supplied sterile in a glass vial 
containing Sterile cormal salina solution. The glass vial is marked 
with the base curve, dioptric: power, diameter and ihe manutactur- 
ing lot number of the jens. 

To assure proper tens care and narditing, each HYDROCURVE 
patient MUST BE supplied.with a complete HYDROCURVE Patient 
Care Kit. 

The HYDROCURVE Patient Care Kit is a package required for 
lens cleaning, disintection, and storage, consisting of the following: 





























HYDROCURVE Transter Unit basket) - Cat, #1001 
HYDROCURYE Carrying Case ... . Cat #1002 
HYDROCURVE Patient Disinfection Usit ; . Cat. #1003 
BOLASOAK® ile Preserved Saine Storage Solution. Cat. #2064 
Cat. #1006 
Cat. #1016 
Cat. #1047 
Cat. #1025 


Chemica: Disintection HYDROCURVE Patient Care Kit is a package 
required for the chemica! method of lens cleaning, disinfection 
and storage and consisting of the following: 

PREFLEX® Sterile Cleaner... . Cat, #1916 
NORMOL* Sterile Rinsing Solution Cat. #1097 
FLEXSOL* Stesite Solution for Disinfection and Storage ... Cat. #1018 
ADAPETTES* Sterile Lubricating Solution. . wo. Cat. #1047 
HYDROCURVE Twin Case.. Cat #1054 












Soft Lenses, inc. 
8606 Enginger Road 
San Diego, California 92111 
HYDROCURVE 
Soft Lenses, Inc. 
“WS. Pat. 3,965,063 


SL 10287477 







OPTIC NERVE 
Joel Glaser, Miami 
D. Regan, Halifax 
M. O. M. Tso, Chicago 
S. S. Hayreh, lowa City 
R. M. Burde, St. Louis 
D. R: Anderson, Miami 


Registration: $200- 
Residents and fellows $100 


For more information write: 
Director of Conferences 
lowa Memorial Union 

The University.of lowa 
lowa City, lowa, 52242 
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At Last! 


The “Anyone-Can-Do-lIt” Lensmeter. 


It just had to happen. Incorrect lensmeter 
readings were causing lost time and aggrava- 
tion for doctors and their staffs. So, Acuity 
Systems, Inc., solved zhe problem by com- 
bining a micro-computer with sophisticated 
laser technology anc push-button simplicity. 
The result is the ACTO-LENSMETER™. 


FAST & SIMPLE. In just two seconds flat, 
sphere, cylinder and axis are digitally dis- 
played in standard prescription notation. The 
AUTO-LENSMETER reads in 1/4th or 
1/8th Diepters in either plus or minus cylin- 
ders. And, with only a few minutes of 
instruction, everyone can learn to use it their 
very first day on the job. 





O Please send me more information about 
the Acuity Systems AUTO-LENSMETER 
that combines computerized accuracy 
with push-button simplicity. | knew it 
just had to happen. 


Street 





O Please have a sales representative con- 
tact me to answer some of my specific 
questions. 


My interest is 0 immediate 


Name _ ee ee Se 





F 


OBJECTIVE & ACCURATE. Nc more target 
focusing or interpretation with the AUTO- 
LENSMETER. Just touch a button to 
receive that “one right answer” for every 
lens measurement. The instrument also 
measures prism and base direction . . . it just 
doesn’t make mistakes! 


IT DOES MORE. While we call it the 
AUTO-LENSMETER, it’s truly a new dimen- 
sion in optical instrumentation. An optional 
computer program instantly calculates ‘‘add” 
powers of multi-focal lenses, while another 
insures that every lens is measured exactly 
at optical center. A printer is available for 
documenting all lens measurements on paper 
tape or labels. 


AN ABSOLUTE NECESSITY. It ail adds up 
to increased confidence, fewer errors and an 
easier day for everybody in the office. Mail 
the coupon below for more information. Bet- 
ter yet, call toll free (800) 336-0399. 


Acuity 11413 Isaac Newton Sq. 
Systems Reston, Virginia 
Incorporated 22090 


Advanced Instrumentation & Systems for Eye Care 


The AUTO-LENSMETER. 
It just had to happen. 














long term 











City- 
Telephone ( 








) 


le ee 


or call toll free (800) 336-0359. 


States ee a Zip 


Mail Coupon to: Acuity Systems, Inc., 11413 Isaac Newton Square, Reston, VA 22090 
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a pertinent message from Benson’s 


YOU'RE SMART 
TO RELY ON BENSON'S 
PROGRAM FOR 


Cesigner 


a SI VIEO 
@eyeweor 


ASK YOUR BENSON'S 
REPRESENTATIVE 


=~ BENSON OPTICAL CO., INC. 


= Re Executive offices / Minneapolis, MN 55435 © Specialists in prescription optics since 1913 
<= QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 




















OPHTHALMOLOGY BOARD REVIEW COURSE 


DECEMBER 12-17, 1977 
sponsored by 
THE DEPARTMENT OF OPHTHALMOLOGY 


The University of Texas Health Science Center at Houston, The Medical School 


The Annual Ophthalmology Board and Recertification Review Course will 
begin at 8:00 a.m., Monday, December 12th and end at noon, Saturday, 
December 17th. Lunch will be served each day. 


, Tuition: $500.00 
For further information, contact: 
Department of Ophthalmology 
1100 Hermann Professional Building 
Houston, Texas 77030 
Phone: (713) 790-1100 














sulfonamide antibacterf! 
for ocular irfections* 


Sodium SULAMYD’ 


brand of sodium sulfacetamide, U.S.P. 

OPHTHALMIC SOLUTION 30%-STERILE 
OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE 


anti-inflammatoryt/antidacterial 
in external aye infections*t 


METIMYD 


brand of precnisolone acetate, U.S.P. 
and sodium sulfacetamide. U.S.P. 
OPHTHALMIC OINTMENT-STERILE 
OPHTHALMIC SUSPENSION-STERILE 


RENTET 


Seer tinge e m 


*due to susceptible pathogens 
{This drug has be=n evaluated as “possibly effective” for 
this indication. 


Copyright © 197€ Schering Corporation. All rights reserved. 


Before prescribing any product on this page, please see full product 
information, brief=ummaries of which appear on following page. 


— 


S AR ; 
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anti-inflammatory/ 
antibacterial alternate 
in external 

eye infections* 


anti-inflammatory/ 
anti-allergic agent 
in external 

2ye conditions 


brand of brand of 

prednisolone sodium oredniselone sodium 
phosphate, U.S.P. and ohosdhate, U.S.P. 
sodium sulfacetamide, -0.5% prednisolone 
US.P. (0.5% prednisolone shosphate equivalent) 


phosphate equivalent OPHTHALMIC 
and 10% sodium SOLUTION- 
sulfacetamide) STERILE 
OPHTHALMIC 

SOLUTION- 

STERILE 






for the eyes 


The Schering Family 





of Ophthalmic Products 


—selective roles for 
selective needs 


OPTIMYD" METRETON’ 





Sodium SULAMYD®. 
and of sulfacetamide sodium, U.S.P. 
Ophthalmic Solution 30%, Solution 10%, Ointment 10%—Sterite 


INDICATIONS Sodium SULAMYD is indicated for the treatmert of conjunc- 
is, corneal ulcer, and other superficial ocular infections due tb susceptible 
icroorganisms, and as adjunctive treatment in systemic sulfonamice therapy 
of trachoma: 
CONTRAINDICATIONS Hypersensitivity to sulfonamide preparations con- 
traindicates the use of Sodium SULAMYD. 


PRECAUTIONS The solutions are incompatible with silver preparations. 
jahthaimic ointments may retard corneal healing. Non-susceptibie organisms, 
including fungi, may proliferate with the use of these preparations. Sulfon- 
mides are inactivated by the para-aminobenzoic acid presert in purulent 
exudates. Sulfonamide sensitivity reactions may occur. dune 1972 


ETIMYD® 
brand of prednisolone acetate, U.S.P., and sodium sulfacetamide, USP. 
Ophthalmic Suspension and Ointment—Sterile. Each mi. or Gm. contains 5 mg. 
rednisolone acetate and 100 mg. sodium sulfacetamide. 





















































INDICATIONS—Suspension Based on a review of this drug by the 
National Academy of Sciences—National Research Council and “or other 
-information, FDA has classified the indications as follows: 

“Possibly!” effective: for the treatment of the following inflammatory and 
“allergic conditions affecting the eyelids and anterior segment of the eye. 
EYELIDS: allergic blepharitis, blepharitis associated with seborrheic 
dermatitis and other nonpurulent forms of conjunctivitis inciuding those 
associated with hay fever, and conjunctivitis due to physical agents such 
“as foreign bodies, chemicals (acids, alkalies) and other irritants. COR- 
- NEASSCLERA, IRIS, AND UVEA: interstitial, postoperative. and scieros- 


ing keratitis; chemical and thermal burns of the cornea; cornea: ulcer: 
herpes zoster ophthalmicus, phiyctenular keratoconjunctivits. corneal 
neovascularization; scieritis: episcleritis; acute, chronic, and traumatic 
iridocyciitis, 

Final classification of the-less-than-effective indications requires further 
investigation. 


intment -METIMYD is indicated in the following inflammatory and allergic 
“Conditions affecting the eyelids and anterior segment of the eye: 
‘yelids: allergic blepharitis; blepharitis associated with seborrhe:c dermatitis: 
ther-nonpurulent types. of blepharitis. 
Sonjunctiva: allergic conjunctivitis, ie, vernal, phyictenular, and other non- 
purulent forms: of conjunctivitis. including those associated. with hay fever: 
Onjunctivitis due to physical agents such as foreign bodies, chernicals (acids, 
alkalies) and other irritants. 
Cornea, Sclera, iris, Uvea: interstitial, postoperative, and sclerosing keratitis: 
emical and ‘thermal burns of the cornea: corneal ulcer, herpes zoster 
ophthalmicus; phiyctenular keratoconjunctivitis,; corneal neovascularization: 
cleritis: episcleritis; acute, chronic, and traumatic iridocyclitis. 
‘deep-seated. infections, such as endophthalmitis, panophthaimitis, and 
ital cellulitis, or when systemic infection threatens, specific oral (antibiotic, 
sulfonamide) therapy shouid be employed. Local treatment may be used as 
adjunctive therapy. 
ONTRAINDICATIONS The contraindications for METIMYD are the same as 


those for other corticosteroid-sulfonamide preparations. Topical ophthalmic 
corticosteroid preparations and combinations are contraindicated in. early 
acute herpes simplex and the early acute stages of most other viral diseases of 
he cornea and conjunctiva; active tuberculosis of the anterior segment of the 
e@ fungal disease of the cornea, conjunctiva and lids; acute purulent 
üntreated infections of the eye which, like other diseases causec by microor- 
isms, may be masked or enhanced by the presence of the steroid: 
viduals-with known sensitivity to any of the ingredients. 


ECAUTIONS | Extended useof topical steroid therapy may cause increased 
traocular pressure in certain individuals. in prolonged therapy, i! is advisable 
at intraocular pressure be checked frequently. In those diseases causing 
ng of the cornea, perforation has been known to have occurred with the 
of topical steroids. As with any antibacterial preparation, prolonged use 
-result-in overgrowth of non-susceptible organisms, including fungi. If 
jperinfection. occurs, appropriate measures should be instituted. Sensitivity 
actions may occur in certain individuals. If signs of sensitivity develop, 
ontinue use. i 
» protracted Use of topical corticosteroids in the eye reportedly has been 
tarely associated with the development of posterior subcapsular cataracts. 
EES, January 1973, July 1973 


OPTIMYD™ 


rand of prednisolone sodium phosphate, U.S.P. and sodium sulfacetamide, 





SP. ` : 
(0.5% Prednisolone Phosphate Equivalent and 40% Sodium Sulfacetamide) 
Ophthalmic Solution—Steriie:. 


INDICATIONS OPTIMYD is indicated in the following inflammatory and 
allergic conditions affecting the eyelids and anterior ‘segment of the eye. 
EYELIDS: allergic blepharitis, blepharitis associated with seborrhe:c dermatitis, 
afd other nonpurutent types of blepharitis, as well as spastic entropion due to 
‘focal irritation. CONJUNCTIVA: allergic conjunctivitis ie, vernal, phlyctenular 

and other nonpurulent forms of conjunctivitis including that associated with hay 








fever and conjunctivitis “due to physical agents suck as foreign bodies. 





chemicals (acids, alkalies) and other irritants. 
NOTE: For topical antibacterial therapy of acute purulent infections of the 


eyelids. and conjunctiva caused by pathogens sensitive to sodium sulface- 


tamide an ointment-and solutions of sodium sulfacetamide (Sodium Sulamyd*y:. 


are available: CORNEA, SCLERA, IRIS: interstitial keratitis and other kerati- 
tides. corneal ulcer; herpes zoster ophthaimicus; phiyctenular keratoconjunc- 


tivitis; corneal neovascularization: scleritis: episcleritis: acute. chronic and 
traumatic iritis; iridocyciitis: 


CONTRAINDICATIONS Like other topical ophthalmic preparations contain- 
ing corticosteroids, OPTIMYD should not be used inacute herpes simplex orin 
the acute stages of other viral infections of the cornea and conjunctiva. 
OPTIMYD is also contraindicated in the presence of active tuberculosis of the 
anterior segment of the eye, in fungal infections, and in untreated acute 
purulent infections of the cornea, lids and conjunctiva. Whenever it is:suspect- 
ad that the infection is caused by organisms non-sensitive to sulfonamides, 
supplemental therapy with appropriate antibiotic agents should be included. If 
the infection fails to respond promptly, the medication should be discontinued 
and other indicated measures started. 


PRECAUTIONS Prolonged use of topical steroid therapy may cause in- 
creased intraocular pressure in certain individuals, and sence, it is advisable 
that intraocular pressure be checked at regular intervals. 

in those diseases causing thinning of the cornea, perforation has been known 
to have occurred with the use of topical steroids. 

The protracted use of topical Corticosteroids in the eye reportedly has been 
rarely associated with the development of posterior subcapsular cataracts. 
OPTIMYD should not be used in patients with Known or suspected sensitivity to 
sulfonamides. if sensitivity or other untoward reactions occur, discontinue use 
of the preparation. duly 1973 


METRETON® 

brand of prednisolone sodium phosphate 
(0.5% prednisolone phosphate equivalent) 
Ophthalmic Solution—Sterile 


INDICATIONS METRETON Ophthalmic Solution is indicated for the treat- 
ment of the following conditions. Ophthalmic: steroid-responsive inflammatory 
conditions of the palpebral and bulbar conjunctiva, cornea and anterior 
segment of the globe, such as allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis. herpes zoster keratitis. iritis, cyclits. selected infective 
conjunctivitis when the inherent hazard of steroid use is accepted to obtain an 
advisable diminution in edema and inflammation: cornea’ injury from chemical 
or thermal burns or penetration of foreign bodies. 

Otic: steroid-responsive inflammatory conditions of the external auditory 
meatus, such as allergic otitis externa. selected purulent and nonpurulent 
infective otitis externa when the hazard ot steroid use is accepted to obtain an 
advisable diminution in edema and inflammation. 


CONTRAINDICATIONS METRETON Ophthalmic Solution shouid not be used 
in acute superficial herpes simplex keratitis or in other viral infections of the 
cornea and conjunctiva, such as vaccinia and varicella. 

This. drug is contraindicated in patients with perforation ef a drum membrane. 
METRETON Ophthaimic Solution is contraincicated in patients with tubercuto- 
sis of the eye and in those with fungal diseases of ocular ot auricular structures. 
Hypersensitivity to a component of this medication contraindicates its use. 


WARNINGS METRETON Ophthalmic Solution is not effective in mustard gas 
keratitis and in Sjogren's keratoconjunctivitis. 

Steroids should be used with great caution in the treatment of stromal herpes 
simplex: frequent slit-lamp microscopy is mandatory. 
Prolonged use of this medication may resuit in glaucoma damage to the optic 
nerve. defects in visual acuity and: fields. of vision, posterior subcapsular 
cataract formation, or may aid in the establishment of secondary ocular 
infections from pathogens liberated from ocular tissues. 


in those diseases causing thinning of the cornea or sclera. perforation has been. 


known to occur with the use of topical steroids. 

Acute. purulent, untreated infection of the eye or ear may 5e masked or activity 
enhanced by the presence of steroid medication. 

Usage in Pregnancy The safety of intensive or protracted use of topical steroids 
during pregnancy has not been substantiated. 


PRECAUTIONS Since fungal infections of the cornea are particularly prone to 
develop coincidentally with long-term local steroid applications. fungus 
invasion must be considered in any persistent corneal ulceration where a 
steroid is in use. or has been used. 

Intraocular pressure should be checked frequently. 


ADVERSE REACTIONS Glaucoma with optic nerve damage. visual acuity and 
field defects, posterior subcapsular cataract formation, secondary ocular 
infections trom pathogens. including herpes simplex liberated from: ocular 
tissues, perforation of the globe. woot 

Viral and fungal infections of the cornea may be exacerbated by the application 
of steroids. ; : 


Rarely. stinging or burning may occur. 
. Schering Corporation 
hering Kenilworth, New Jersey 07033 SWW-7050RE 
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New this year, the Marco III slit lamp provides 
__allofthe features required by most practitioners 
at a savings of up to $500 or more when com- 
pared with other deluxe models. 

A Hruby lens? It's s:andard. Easy-to-reach tilt- 
ing mechanism? Standard. Focusing fixation 
light? Standard. The Marco III is everything you 
need in a slit lamp, precision manufactured with 









+ Fighter... 
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inflation 


¢ GS 
Marco Ill. 


the optical quality found in all Marco products. 
Start your own fight against inflation. Call 
your nearest distributor today. 


The Marco II 
is ready for immediate 
| delivery. 


7] Peco 


4409 San Marco Boulevard/P.O. Box 10157/Jacksonville, Florida 32207 /904-396-4210 












< DATE COURSE 


FUNDUS DRAWING - 


GLAUCOMA WORKSHOP 


PLASTIC EYE SURGERY 
STRABISMUS SURGERY 
THE LACRIMAL SYSTEM 
NEURO OPHTHALMOLOGY 
CLINICAL PERIMETRY 


“OPHTHALMOLOGY 


Education Physicians Recognition Award. 


For Catalogue and further information, please write: 


Jane Stark, Registrar 
Post-Graduate institute: 

New York Eye and Ear Infirmary... 
310 East Fourteenth Street © - 
New York, New York 10003. °° = 


+ 
% 
% 


OCTOBER DIAGNOSTIC ULTRASONOGRAPHY AND 
= 13 COMPUTERIZED AXIAL TOMOGRAPHY 
cope 14 INDIRECT OPHTHALMCSCOPY 


2k FLUORESCEIN ANGIOGRAPHY 
227: ARGON LASER PHOTOCOAGULATION 


-= MEDICAL AND SURGICAL GLAUCOMA 


OCULAR AND. ADNEXAL PATHOLOGY 


CORNEAL CONTACT LENSES 
l OPHTHALMOLOGY IN MEDICAL PRACTICE 
REVIEW-IN BASIC SUBJECTS IN 


Pall of the above courses qualify for Category 1 credit towards the American Medical 


"THE POST GRADUATE INSTITUTE © 
OF THE NEW YORK EYE AND EAR INFIRMARY 
~ ANNOUNCES 
THE TWENTIETH SERIES OF POST GRADUATE COURSES 
FOR SPECIALISTS IN OPHTHALMOLOGY 


TUITION 


75.00 
100.00 
50.00 
100.00 
100.00 
75.00 
75.00 


150.00 
250.00 
150.00 
75.00 
150.00 
75.00 


75.00 | 


75.00 


450.00 





AMA-CME 
CREDITS* 
(CATEGORY 1) 


8 hours 
8 hours 
3 hours 
8 hours 
8 hours 
8 hours 
8 hours 


16 hours 
48 hours 
16 hours 
8 hours 
16 hours 
8 hours 


8 hours 
8 hours 


48 hours 


Association. Continuing Medical 














Measurement of erythema in human eyes 


naphazoline 0.05% 
antazoline 0.5% 


Albalon” 


tetrahydrozoline 0.1% 


Aibalon 4 


phenylephrine HCI 0.2% 


Aibalon R 


Albaion® 
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A instillation of ocular irritant 
w instillation of medication 


190) MINUTES GF THE MOST POTENT 
GCULAR DECONGESTANT YOU CAN PRESCRIBE 





This graph is a compilation of data taken from a aqueous-based decongestants *end to wash out 

double-blind study comparing Albalon® (napha- (sometimes even inducing iatrogenic dry eye), 

zoline HCI) with four similar products." It illustrates Albalon keeps on working. 

the=superior vasoeconstricting effect of Albalon Up to 190 eye-whitening minutes. in fact. 

on nduced conjunctival irritation, even in the And with Albalon’s “Rx only’ status, you control 

fac of repeated insult. your patient's Albalon while it comrols red, itchy, 
Vly the Albalon superiority? It’s in the irritated eyes. 

formulation. So prescribe Albalon with Liquifilta when next 
Mcphazoline HCI 0.1% is a potent, effective you need a long-acting potent ocular 

decongestant and Liquifilm® (polyvinyl alcohol decongestant. 

145) prolongs drug contact time. So while REFERENCE: ‘Allergan Report Series No. 5& 


ALBALOI 


(naphazoline HCI 0.1%) 


INDICATIONS: For use as 3 topical ocular vasoconstrictor. CONTRAINDICATIONS: Hypersensitivity to a component of this medication; narow-angle 
gia_coma: infants and chidren. WARNINGS: A severe hypertensive crisis may ensue in patients under MAO inhibitor medicatior fromuse of a sympatho- 
mine=inc drug. CNS depression leading to coma and marked reduction in body temperature may occur in children, especially infants. PRECAUTIONS: 
Useosly with caution in f= presence of hypertension, cardiac irregularities, hyperglycemia (diabetes), hyperthyroidism, and'whħen other medications 
are Deing used. ADVERSE REACTIONS: Pupillary dilation with increase in intraocular pressure, systemic effects due tc absorption !nypertension, cardiac 
in=qulorties, hyperglycemia). Drowsiness may be experienced in some patients. Coma may occur in young children. DOSAGE AND ADMINISTRATION: 


Onetetwo drops every thee to four hours. 
A\lERGAN. Inine, Califomia/?ointe Claire, PQ., Canada 
© WT Allergan Pharmaretticals 40182 <> 








This man 
wants to be 
your research 
assistant. 


Now that there are more siit lamps 
than ever, more features to compare, 
more details to remember— choosing 
the one to invest in is a research project 
in itself. 

Perhaps you've decided, as we have, 
that there’s only ore sens bie way to 
evaluate a slit lamp: Look through it 
nto a live human eye 

That’s where our technica. repre- 
sentative’s unblinking assistance 
comes in. 

Of course he wil! bring the lamp to 
your office, set it up, demorstrate the 
controls and several optienel attach- 
ments; and explain the thre=year 
guarantee. Then you'll see for yourself 
all the things we think maxe t superior. 

Send in the coupon anc we'll arrange 
the demonstration. Or cal ta! free: 
800-225-0460. Mentor Division of 
Codman, Randolph, Mass. 02368. 


entor 


DIVISION 





O 





FREE DEMONSTRATION 


_| Call me to arrange a demonstration of 
| your Slit Lama in my ofice. 
| 











in steroid-responsive 
inflammatory disorders 
of the anterior segment 


one highly 
effective 


Steroid... 


intwo _ 
convenient 


\ formulations 





J Sterile Ophthalmic Solution 


| DECADRON Prosohcie 


1 (DEXAMETHASONE SODIUM PHOSPHATE (MSD) 


0.1% Dexamethasone Phosphate Equivalent 


e no eyedropper is necessary—the OCUMETER?® ophthalmic dispenser 
conveniently dispenses one drop at atime 


e remains stable at room temperature—may be carried in purse or pocket 
e pH compatible with that of the eye 


Sterile Ophthalmic Ointment 


DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHATE/MSD) 


0.05% Dexamethasone Phosphate Equivalent 


e melts below body temperature: medication spreads evenly over the entire 
eve preventing ‘‘blink-out” 


e useful at bedtime or under a patch (to allow for individual patient needs) 
e particularly useful when prolonged contact of steroid medication is indicated 


Contraindications: Acute super- 
ficial herpes simplex keratitis. 
Fungal diseases of ocular or auric- 
ular structures. 

Vaccinia, varicella, and most other 
viral diseases of the cornea and 
conjunctiva. 

Tuberculosis of the eye. 
Hypersensitivity to a component of 
this medication. 

Perforation of a drum membrane. 
Warnings: Employment of steroid 
medication in tha treatment of 
stromal herpes simplex requires 
great caution; frequent slit-lamp 
microscopy is mandatory. 
Prolonged use may result in glau- 
coma, damage to the optic nerve, 
defects in visual acuity and fields 
ef vision, posterior subcapsular 
eataract formation, or may aid in 
the establishmert of secondary 
ecular infections from pathogens 
liberated from ocular tissues. 

in those diseases causing thinning 
of the cornea or sclera, perforation 
has been known to occur with the 
use of topical steroids. 

Acute purulent untreated infection 
of the eye or ear may be masked 
or activity enhanced by the pres- 


ence of steroid medication. 
Usage in Pregnancy—Safety of in- 
tensive or protracted use of topical 
steroids during pregnancy has not 
been substantiated. 

Precautions: As fungal infections 
of the cornea are particularly 
prone to develop coincidentally 
with long-term local steroid appli- 
cations, fungus invasion must be 
considered in any persistent cor- 
neal ulceration where a steroid has 
been used or is in use. 

Intraocular pressure should be 
checked frequently. 

Adverse Reactions: Glaucoma with 
optic nerve damage, visual acuity 
and field defects, posterior sub- 
capsular cataract formation, sec- 
ondary ocular infection from 
pathogens including herpes sim- 
plex liberated from ocular tissues, 
perforation of the globe. 

Rarely, filtering blebs have been 
reported when topical steroids 
have been used following cataract 
surgery. 

Viral and fungal infections of the 
cornea may be exacerbated by the 
application of steroids. 

Rarely, stinging or burning may 


occur. 
How Supplied: Sterile ophthalmic 
solution in 2.5-ml and 5-ml glass 
bottles with dropper assembly and 
in 5-ml OSUMETER® ophthalmic 
dispensers, containing per milli- 
liter of buffered solution: dexa- 
methason2 sodium phosphate 
equivalent to 1 mg (0.1%) dexa- 
methasone phosphate; creatinine, 
sodium citrate, sodium borate, 
polysorbate 80, dSodium edetate 
in the OCUMETER, sedium hydrox- 
ide to adjust pH in glass bottles, 
hydrochloric acid to adjust pH in 
plastic dispensers, water for injec- 
tion, and socium bisulfite, phen- 
ylethanol, and benzalkonium 
chloride edded as preservatives. 
Ophthalmic ointment in 3.5-g 
tubes, coriaining Der gram: dexa- 
methasore sodium phosphate 
equivalert to 05 mg (0.05%) 
dexamethasone phosphate; white 
petrolatum and mineral oil. 

For more detailed intormation, 
consult yeur MSD representative 
or see full prescribing information. 


Merck Sharp MSD 
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STOOL— #23382 
ADJUSTABLE, 
FAST ACTION 


Comfort, convenience, mo- 
bility and beauty. Washable 
vinyl in choice of 14 decorator 
colors. Square style welded 
steel foot ring. Chrome finish. 
Adjustable 19” to 25"’, carpet 
casters available at additional 
cost. 


$70.00 each 









STOOL — #1010 
WITH CARPET CASTERS 


Standard height adustment from 


19” to 27”. Seat — Diameter 15” 
Thickness 3“. Base — 19" Span. 
$63.00 each 


O oyster white 


Oseamist green 
O burnt orange 


Oregimental blue 


Ospace blue O persimmon 
C tomato O chestnut 

O sandalwood O lemon peel 
O gunmetal O antique gold 
O black O moss green 


Gentlemen: Please send z 
specify color 


Stool #23382 —Adjustable, 
Fast Action $70.00 ea. 


Stool #1010 $63.00 ea. plus postage. 


Name 

Address 

City 
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AO2 7-77'2 


U.S.Optical Specialties, Inc. | 


604 Mission St., San Francisco, CA 94105 (415) 982-7966 


from Keele: 


A point well made. 






SUPERBLADES, designed for Keeler 
Optical by Medical Workshop of Holland, 
are the world’s sharpest stainless-steel 
case-hardened micro-surgery blades— 
comparable in sharpness to diamond 
knives. 


è Pre-mounted in plastic handles and 
packaged sterile. 


è Disposable blade/handle units are gas 
sterilizable and re-usable. 


@ With super-sharp point, sectioning 
technique requires hardly any pressure. | 


15°-angled blade for corneal 
puncture and suture removal. 


30°-angled blade for full-depth © 
corneoscleral section. 


45°-angled blade for half- 
depth corneoscleral section. 


Keeler’s new SUPERBLADES. 
Points well made...and well taken. 


UU 


Actual Size 


Use this convenient form to place your order. 


mee K KEELER = 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Please send me the following: 


____15°-angled blade(s) Up to 5 blades 


_____30°-angled blade(s) $5.00 ea. 
_______45°-angled blade(s) 6 or more blades 

$4.50 ea. 
(Minimum order.. Sales tax 











six blades) where applicable. 
Enclosed is my check for. Bill me 
Name 
Address 
State Zip Phone 
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Keratitis sicca 

Recurrenticorneal erosions 

Ectropian 

Exophthalmia 

Tratimati¢ lid damage 

Bell's pals 

Neuroparalytic’keratitis 

Conjunctival burns 

Exposure conjunelivitis 

Pemphigoid 

Decreased cémeal Sensitivity 
_ Surgery. 

Stevens Johnson syndrome 

Odage "=> 

Avitaminosis A 


LACRI-LUBE 


sterile ophthalmic ointment 


The moisturizer. 
For the eye that can’t protect itself. 


Al lERGIN Pharmaceuticals 


Irvine, California 


Contains: white petrolatum, mineral oil, nonionic lanolin derivatives, 
chlorobutanol 0.5% (chloral deriv.) as preservative. Supplied ir 3.5 gm ~ubes. 





































-= SCHEIE & ALBERT: Textbook of | 
— Ophthalmology, 9th Edition 


= -Completely reorganized and up-dated, this cias- 
Sic text gives you incisive, clinical insights into 
the successful management of eye problems. The 
_ book includes new chapters on Fundus Fluoros- 

-cèin Angiography, Ophthalmic Ultrasonography, 
- and Neuroradiology plus many excellent illustra- 
tions. 


By Harold G. Scheie, MD, ScD, FACS, OBE, William F. 
Norris.and George. E. deSchweinitz Prof. of Ophthal- 
mology. Univ. of Pennsylvania School of Medicine: 
Director, Scheie Eye institute, Presbyterian-Univ. of 
Pennsylvania Medical Center: and Daniel M. Albert, 
MD, FACS, Prof. of Ophthalmology, Harvard Univ. 
= School of Medicine; Assoc. Surgeon, Massachusetts 
~ Eye and Ear Infirmary, Boston. 616 pp. 565 ill. (38 color 
oe plates). $28.50. May. 1977. Order #7951-X. 


BROCKHURST, BORUCHOFF, 
_ HUTCHINSON & LESSELL: Controversy 
in Ophthalmology 


- Here's an informative and stimulating exchange 

‘of views on alternative approaches to the man- 
' agement of 30 challenging ophthalmologic prob- 
_ lems. Leading authorities discuss: absorbable vs. 
=t non-absorbable sutures in cataract surgery; 
_ Management of subluxated lenses; surgery vs. 
== radiation for lid cancer; treatment of retino- 
schisis; and much more. 


. Edited by Robert J. Brockhurst, MD; S. Arthur Boruch- 
-otf, MD; B. Thomas Hutchinson, MD, all Surgeons in 
= Ophthalmology, Massachusetts Eye and Ear Infirmary; 
_ and Asst. Clinical Profs. of Ophthalmology, Harvard 
-Medical School; and Simmons Lessell, MD, Prof. of 
“Ophthalmology, Neurology and Anatomy, Boston Univ. 
= School of Medicine; Director, Ophthalmology Service, 
Boston City Hospital. 959 pp. 206 ill..(1 in color). About 
Sate 00. June 1977. Order #1989-4, 


Rw. B. SAUNDERS coneany 


DD) West Washington Square, Philadelphia, Pa. 19105 


Prices subject to change. 














: ; F order titles on 30-day approval, enter order number and author: 


ArOph 7/77 ! 
4 ~ 0 1989-4 Brockhurst et al. 
2 : O 7951-X Scheie & Albert 
| 3 check enciosed—-Saunders pays postage <2 sendC:0.0. © billme 
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P] ease 
Mark Your 
Calendar 









NATIONAL MID-WINTER SCIENTIFIC 
MEETING of the CONTACT LENS ASSOCI- 
ATION OF OPHTHALMOLOGISTS Thurs- 
day, Friday, Saturday and Sunday, January 
19 to 22, 1978, at the Sahara Hotel, Las 
Vegas, Nevada. 













Symposia and courses will be presented in — 
all the major contact and intraocular lens 
disciplines. 







Complimentary Practice Management Semi- 
nar. 








The Tenth Conrad Berens Memorial Lecture 
will be delivered by: 

Saiichi Mishima, M.D. 

Chairman and Professor 
Department of Ophthalmology 
Tokyo University Medical School 








A limited number of free papers can be 
accommodated. Send brief abstract to: 
Oliver H; Dabezies, Jr., M.D., F.A.C.S. 
2620 Jena Street 

New Orleans, Louisiana 70115 











For information and registration write to: 
Paul Honan, M.D., Treasurer, CLAO 
P.O. Box 588. 

1720 North Lebanon Street 

Lebanon, Indiana 46052 









A special favorable room rate has been ar- 
ranged with the Sahara Hotel. 











For room reservation only. write directly to. 
the Sahara Hotel, Las Vegas, Nevada 89114 







OLIVER H. DABEZIES, JR.. M.D., F.A.C.S. 
Meeting Chairman 


G: PETER HALBERG, M.D., F.A.C.S. 
Meeting Secretary 
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storz 


continues to provide 
new surgical instruments 


storz 


I 
had — at lrenetete 


INSTRUMENTS FOR 
¢ Intraocular Lens Implantation 


¢ Phacoemulsification and 
Other Extracapsular Procedures 


... illustrating and 
describing the latest 
storz instruments to 
aid you in performing 
the above procedures 
easily .. . efficiently. storz 
Order the current 12-page INSTRUMENT COMPANY 


sas 3365 Tree Court Industrial Blvd., 
... 3rd Edition today! St. Louis, Mo. 63122 





Brochure will be mailed promptly. 





NAME 


ADDRESS 
CITY STATE ZIP 








CONTACT and INTRAOCULAR > 
Wednesday, Thursday, Friday and 
















- The Department of Ophthalmology of the St. Vincent's Hospital and Medical Center of New 

< York will hold its annual clinical meeting November 2—5, 1977 (Wednesday through Satur- 
day). Three days of the meeting will be devoted to glaucoma and will present some of the 

world’s great authorities on glaucoma diagnosis and management. Symposia and courses will 

_ be conducted affording a unique opportunity to listen to and exchange ideas with renowned 

experts in this difficult area. Special attention will be given to glaucoma diagnosis, conservative 
< and surgical management. 


Practical Courses in Glaucoma, Contact Lenses and Intraocular Lenses 


Special Ophthalmic Assistance Course Program coordinated by Don Wong 
Robert A. D'Amico, M.D. G. Peter Halberg, M.D. 
Director, Department of Ophthalmclogy Meeting Chairman 
Jules Francois, M.D. 
Honorary Meeting Chairman 
GLAUCOMA FACULTY — z 


_ Mansour Armaly, M.D. Hugo Hager, M.D. Irving H. Leopold, MD: 

-Frederick C. Blodi, M.D. G. Peter Halberg, M.D. Frank W. Newell, M.D. 

James E. Burris, MD. -` Raymond Harrison, M.D. -= Steven M. Podos, M.D. 

‘< dorge N. Buxton, M.D. Paul Henkind, M.D. Kenneth T. Richardson, M.D. 
- Alfonse A. Cinotti, M.D.. John N. Hetherington, M.D. <- A. Benedict Rizzuti, M.D. 

-= - Giuseppe Cristini, M.D. -Gerald Kara, M.D. Robert N. Shaffer, M.D. 

- Oliver H. Dabezies, Jr., MD. Yoshiaki Kitazawa, M.D. ` David Shoch, MD. 
Robert A. D'Amico, M.D. Allan E. Kolker, M.D. -George L. Spaeth, M.D. 
J. Terry Ernest, M.D. David L. Krohn, M.D. William Townsend, M.D. 
Peter Y. Evans, M.D. Carl Kupfer, M.D. _ -Richard C. Troutman, M.D. 
Max Forbes, M.D. ~ =. Maurice Langham, Ph.D. Frank J. Weinstock, M.D. 
dules Francois, MD. = “=. Pei-Fei Lee, MD, : - -David M. Worthen, MD. 

i : i Tom Zimmerman, MD. 









































l LEI NS CONFERENCE 








ay—Novemnber 2, 3, 4, 5, 1977 


by a katen Regional Meeting Contact Lens Association of Ophthalmologists, Inc. a 





ACT AND INTRAOCULAR LENS FACULTY 


Malcolm Bibby. Ph.D. Robert A. D'Amico, M.D. Kenneth B. Juechter, M.D. 


-Waren J. Blaier, Ph.D. Robert C. Drews, M.D. Kenneth Michaile, M.D. 
Stephen E. Blocmfield, M.D. Michael W. Dunn, M.D. Teruo Miyata, Ph.D. 
Hichard D. BinkhAorst, MD. Gerald L. Feldman, Ph.D. John F Morgen, M.D. 
Mary Bruch | G. Peter Halberg, M.D. Amauld F. Scafici, M.D. 
L. Dean Clements Jack Hartstein, M.D. Joseph Seper 


Oliver H; Dabeaies, Jr, M.D. Paul R. Honan, M.D. Harold Stein, MD. 


REGISTRATION INFORMATION 


L Registration Fee for the four day meeting is $225.00. This includes luncheons, social frelon, anda. a 
aiinted volume of the transactions of the glaucoma segment. 


For Ophthalmology Residents — $125.00 (Must be identified in writing by the Chairman of the 


Department E 


Dphthalai. Assistant Courses will be given on Tuesday, November 1, 1977. “Asdistants may Fa 
-attend the courses during the entire meeting. Registration Fee for Ophthalmic Assistants is 


a E 57500. (Musi be identified in writing by the Ophthalmologist employer.) 


oes For further intonation and registration write to: 


Department of Ophthalmology 

St. Vincent’s Hospital and Medical Center of New York 
153 West 11th Street 

New York, New York 10011 


This Continuing Medical Education offering meets the criteria for 
32 hours of credit in Category I for the Physician’s Rerogaition 
Award ot the American Medical Association. - 












Get the drop on 
superficial eye infections. 


with BLEPH -10 


(sodium sulfacetamide) 


the fastest 
growing sulfa 
drop on the 
market. 


BLEPH-10 (sodium sulfacetamide) ophthalmic sol 
indications: Hypersensitivity to sulfonamide preparations. P. 
Nonsusceptible organisms, including fungi, may proliferate w 


ZUNS Uir 


FoR. 
À] 


got 


Bleph-10 (sodium sulfaceta- 
mide) is effective in conjunc- 
tivitis, corneal ulcer, bleph- 
aritis and other superficial 
ocular infections triggered 
by susceptible organisms. 


Bleph-10 exerts a bacterio- 
static effect against a wide 
range of gram-positive and 
gram-negative bacteria. And 
it does so with a 10% formu- 
lation that provides a com- 
bination of therapeutic effec- 
tiveness and the cooling, 


aminobenzoic acid present in purulent exudates. 


© Allergan Pharmaceuticals 1976 





soothing comfort of the Liqui- 
film® (polyvinyl alcohol) ve- 
hicle. And the Liquifilm in 
Bleph-10 also resists washout 
and protects against corneal 
drying...more so than is pos- 
sible with an aqueous vehicle. 


For these reasons, more and 
more of your colleagues are 
moving to Bleph-10. Specify 
Bleph-10 on your next sulfa 
prescription. It works. 


ution. Sodium sulfacetamide...10.0%. Liquifilm (polyvinyl alcohol)..14%. Contra- 
-cautions: This solution is incompatible with silver preparations. 
h the use of this preparation. Sulfonamides are inactivated by the 


AlleRGIN Irvine, California/ Pointe Claire, P. Q., Canada 


© 








Clinica Sciences 


Early Visual Field Disturbances in Glaucoma 


Elliot B Warner, MD, FRCS(€), Stephen M. Drance, MD, FRCS (Eng), FRCS(€) 


-L0 Twerty-twe eyes of 22 patients with 
‘initially: serma visual fields developed 
- glaucomatous “eld defects. Im 13 of these, 
the develepment of the definitive field 
‘detect wae sreceded by a localized minor 
disturbance in the area where the defect 
appearec. suksequently. ir a control 
group of Z2 ocular hypertensives without 
field deiezts, six eyes had localized 
disturbatices similar to those that pre- 
< ceded the Teld defects in the: study group. 
This type =) minor localized disturbance 
may represent an early g@aucomatous 
“visual change detectable before the 
- appearanee of definitive scctomas. 
(Arch Sphthalmol 95:1173-1175, 1977) 


Í is NOS: generally believed that the 
diagr ais of glaucoma rests on the 
demonstration of damage to the 
fibers at the optic nerve head mani- 
fested as visual field defects and disc 
~eupping. The presence of elevated 
> dntraocuar pressure alone is suffi- 
= cient fer suspicion but nct diagnosis.’ 
Redution of pressure is often 

: reserved for those patients in whom 

s occurred or is likely to 
hat it becomes important to 
‘ze earliest deteztable visual 


















Accepte: for publication Jan-3, 1977. 

From cie: Department of Ophthalmology, 
Universiy ef British Columbia and Vancouver 
tal, Vancouver, British Columbia. 

: Reprint “squests to 2550 Willow St, Vancouver, 
an British cambia VAZ 3N9. -© 
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changes of glaucoma and to develop METHODS 
techniques for detecting them. : 

Aulhorn and Harms have reported 
that the most frequent early defects 
are circumscribed paracentral scoto- 
mas in the central 30° of the visual 
field? Others have confirmed this.*' 
Peripheral nasal steps** and temporal 
sector-shaped defects’ may occasion- 
ally be the earliest defects. 

With more sophisticated perimetric 
techniques it is possible to detect 
smaller and earlier visual field de- 
fects. The variation of any individu- 
al’s response to psychovisual testing, 
however, requires that a scotoma be of 
a certain depth and be reproducible 
before it is considered definitive.** 

The purpose of this study was to see 
if any disturbanees in the visual field 
oecur prior to the appearance of defin- 
itive scotomas, and if there are such 
disturbances, whether they may be 
regarded as important early defects. 

We have previously described a 
patient in whom the occurrence of a 
glaucomatous field defect was pre- 
ceded by increased scatter of thresh- 
old responses.’ 


Comparison of Study and Contro! Populations : ; 


Twenty-two eyes ef 22 patients. with 
initially normal fieds in which a glaucoma- 
tous field defect developed were studied 
retrospectively. Twenty-two patients with: 
elevated iatraocular pressure ‘and no fiel 
defects were chosen. randomly from ou 
files to serve as centrols. One eye of eac 
control patiert was sélected at random: for 
study. 

AÑ patients had repeated visual. fields 
using kinetic and statie techniques on the” 
Goldmanr, ard Tubingen perimeters. The 
visual field recorés ci the study patients .. 
were reviewed and the date of appearance. 
and nature of tke rst definitive glau- 
comatous: defects: were noted. Definitive. 
field defects were«lefined as scotomas of a 
depth 0.8 log urits or more below. the — 
surrounding thresholds and isopter defects 
such as nasal stepé or temporal. sector 
defects more than 4° wide by kinetic 
perimetre or corfirmed. on static profile 
perimetry througa the defect. ; ; 

The field reecrds preceding: the ap“ 
pearance of the: defnitive defect: were 
analyzed to- see (f any consistent distur- 
bances cculd be datected in the area ofthe — 
field where the sonseguent defet ape 
peared. = 
The fislds of the ocular BT 
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è Age Median, yr Length of Follow-up, ye 
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Study group 
(22 patients) 
Control group 
{22 patients) 
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Early Field Disturbances—Wer er 
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“Mision 20/20 


22 Oct 1974 












10° 20° 


Fig t:=Disturbance preceding definitive field defect in study. Field of Oct 22 shows definitive relative superior paracentral scotoma with 
nasal step jn central isopter. Static profiles through 45° meridian show scatter or minor depressions of sensitivity for several years prior 
“to detection of defect. Profile of Aug 3 was normal. 


Fig 2.—Same patient as in Fig 1 shows scatter in isopters nasaily that preceded appearance of nasal portion of definitive defect. lsopters 
were normal in August. 
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3 Aug. 1970 
Vision 20/20 
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l controls ware analyzed to sea if any early 
disturbances. found in the study group 
occurred less: frequently in the controls. 


RESULTS 


There: was no appreciable differ- 
cence in age or sex between the study 
and the-eentrol populatiers (Table). 

Eight of the study patients had no 
field defeet in the fellow eye, while 13 
had a preexisting defect in the other 
eye. One patient had had his other eye 
enucleatzé after trauma. Of the 22 
eyes, ten developed a oaracentral 
seotoma.as the first definitive defect. 
In three-o them, the isolated scotoma 
“was the only defect, while in six there 

"was an associated central nasal step; 
-the remaiging one had an associated 
~ nasal step in the periphery. 

In 12 of the 22 eyes a nasal step was 
the first- definitive defect. Two of 
these wer- isolated peripheral nasal 
steps, whie in the remaining ten the 
steps involved the central end periph- 
eral isopters. 

Retrospective analysis oz the fields 
of the study group revealed some prior 
disturbares in 13 of the 22 eyes. These 
disturbances consisted either of scat- 
_ ter or miner depressions of sensitivity 
dn the area of the fiele where the 
© definitive defect subsequently ap- 

peared. : 

Scatter indieates that the patient’s 
threshold sesponses are variable to 
repeated tasting of the same area. 
Depressions of sensitivity less than 

. 0.5 log ümis en statie profile or less 
than 5° or opter testing ec2urred but 
were not called definitive defects in 
the present study. In all 1% patients, 
the prior disturbances occurred only in 
the area where the subsequent defects 
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appeared. Diffuse scatter and varia- 
tion of response throughout the field 
were not considered important prior 
disturbances. A patient with a notable 
prior disturbance is shown in Fig 1 
and 2. 

In the control group of 22 eyes 
chosen from randomly selected ocular 
hypertensives, there were no defini- 
tive field defects. Six of the 22, 
however, showed minor localized, re- 
peated disturbances similar to those 
that preceded the definitive defects in 
the study group. The difference in the 
frequency of localized minor precur- 
sors of field disturbance between the 
study and control groups was statisti- 
cally significant (x° = 4.539; P < .05; 
Fisher exact test = 0.033). 


COMMENT 


We saw the first detectabie visual 
field defects of glaucoma in the 
patients in this series since the field of 
each of the 22 eyes studied was normal 
on several occasions prior to the 
discovery of the defect. Other investi- 
gators have described ocular hyper- 
tensives who have developed glau- 
comatous field defects, but no large 
series of detailed field examinations 
has been recorded.* 

The types of early field defects 
found in this study were similar to 
those considered in other series as 
early defects. The incidence of nasal 
steps as the first defect is somewhat 
higher in this study than in the others, 
although LeBlanc and Becker re- 
ported similar results.” 

Great emphasis is now placed on the 
early detection of field damage. The 
variability inherent in visual field 
testing makes it difficult to interpret 
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small disturbanees in the field. Seatter 
or smal. depressions of sensitivity. 
need not be patholagic changes. Local- 
ized disturbances, however, preceded 
the appearance of #he first definitive 
defect in 13 of the 26 eyes in our study: 
population, indieatimg that these dis- 
turbances may De gmportant if they ~~ 
are localized to ar area of the field ~ 
classically involved im glaucoma. 

Only six of the 2 ocular hyperten-.. 
sives chosen as zortrols who did not 
subsequently develop field defects had 
localized disturbarces resembling == 
those seen in the stedy population. 

If localized scetter or small depres- 
sions of ‘sensitixitr do presage the 
development of a teld. defect, one 
would expect z:o find them’ less 
frequently in a group of ocular hyper= 
tensives, because it is likely that only 
a small proportion f these patients 
are destined to devemp glaucomatous 
field changes. 

It appears, then, that many eyes: 
that develop glaucematous field: de- 
fects have scatter or=mall depressions. 
of sensitivity preeeding the field 
defects. These disturpances. may rep- 
resent the earliest. detectable field 
changes. When these disturbances are 
found in a patient without a definitive 
defect, the field sheald be observed 
closely. A prospective study of ocular ie 
hypertensives with ocalized scatter 
will be necessary to determine wheth- 
er or not this type of field change can 
be reliably regarded 2s early evidence 
of damage. 

This investigation was sapported in part by 
Medical Research Couxcil:ef Canada fellowship 
and grant MT 1578. ; 
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A Computer-Based Analysis 


* A minicomputer system has been 
-developed to digitize and store visual field 
data. in 110 cortiocosteroid-nonrespond- 
ing subjects aged 10 to 75, the area of the 
Le and Le Isopters and of the blind spot 
-Changed linearly as a function of age. 
_ Within. this ‘population the same visual 
field parameters were randomly distri- 
buted with respect to intraocular pres- 
sure. In 32 cortlocosteroid responders 
-increase in intraocular pressure to over 
31 mm Hg after topical administration of 
corticosteroids) with normal visual fields, 
the central visual field area (l,e isopter) 
was reduced as a nonlinear function of 
IOP. Increases in IOP in excess of 8 mm 
Hg. were required to produce significant 
mean reductions in central visual field 
area. 

(Arch Ophthalmol 95:1176-1179, 1977) 


A number of poorly controlled 
3 variables in visual field testing 
have made it difficult to compare 
subjects. For this reason, statistical 
analyses have required relatively 

irge sample populations. Prior stud- 
dies of visual field datat? have 
employed manual. planimetrie. tech- 
iques for the determination of visual 
field areas. Other studies*-* have used 
he enumeration of qualitative obser- 
ations of alterations in visual fields 
in response to changes in intraocular 
pressure, rather than attempting to 
determine such changes in a quantita- 
tive fashion. Corticosteroid-induced 
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Visual Field Changes 
in Ocular Hypertension 


W iliam. M. Hart, Jr, MD, PhD, Bernard Becker, MD 


elevations in IOF have been shown to 
produce reversible alterations in the 
visual fields of subjects known to have 
glaucoma.** Similarly, reductions in 
IOP in subjects with glaucomatous 
field loss have been associated with 
demonstrable improvements in their 
visual - fields.” Pressure-dependent 
constriction of the central isopter in 
subjects with otherwise normal visual 
fields** has been widely recognized, 
but has not beer. quantified reliably. 

With the aid of a technique that 
permitted a rapid, quantitative anal- 
ysis of large numbers of visual fields, 
we have attempted to estimate the 
effect of corticosteroid-induced ocular 
hypertension in subjects with clini- 
cally normal visual fields. 


MATERIALS AND METHODS 


Visual fields were digitized, and the data 
were stored in a minicomputer equipped 
with a rho-theta plotting device and an 
analog to digital converter. In the retro- 
spective recording of visual fields taken 
from patient charts, the individual isopters 
of each field were manually traced with the 
plotting device, ard the contours were digi- 
tized using between 50 and 100 pairs of 
coordinates per isopter. Patient selection 
was made by means of the computer-based 
clinical record storage and retrieval system 
currently in use at the Washington Univer- 
sity Glaueoma Center. A total of 110 
normal subjects ef all ages were selected 
from esmong those individuals who have 
been fallowed at the Center with normal 
visual fields, no history of ocular disease, 
and ne family history of glaucoma. All 
patients in the normal group had been 
classified as corticosteroid nonresponders 
(NN) GOP less than 20 mm Hg after 
topical testing with dexamethasone phos- 
phate 9.1%). Thirty-two were chosen from 
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the group of those classified as cortico- 
steroid responders (GG) (IOP greater than 
3l -mm Hg after two to six weeks of 
topically applied dexamethasone phos- 
phate 0.1%, four times daily). Each 
patient’s age, IOP by applanation tonom- 
etry at the time of the visual field, and the 
contours of. the Le isopter, the Le isopter, 
and the blind spot, as plotted with the Ie 
target, were recorded. In the GG group, 
paired observations were equally divided 
between treated and untreated eyes. In 25 
subjects the visual fields recorded: at: the 
time just prior to the topical administra- 
tion of corticosteroids and again in the 
same eyes at the height of the induced 
pressure rise were used. The period 
between observations varied from two to 
eight weeks. Paired observations were 
recorded in addition for untreated eyes, In 
18 of the above 25 subjects, these repre- 
sented records for the opposite eye in those 
undergoing monocular topical steroid test- 
ing. In the seven other subjects in whom a 
control eye was either diseased or absent, - 
paired observations were taken from age- - 
matched individuals in the same group. All 
of the visual fields were judged to: be- 
normal clinically prior to the topical admin- 
istration of the drug. : 


RESULTS 


The visual fields of the 110 NN- 
subjects were analyzed with respect to 
visual field areas as a function of age | 
and IOP (Fig 1). The areas of both the 
peripheral and central isopters de- 
creased in size linearly with age, while 
the area of the blind spot as plotted — 
with the Ie test. object. increased 
linearly with age. These same areas, 


` plotted as a function of IOP in Fig 2, 


demonstrated a random distribution, 
Pooled data from the treated and 


untreated groups are illustrated in l 
-Fig 3 and4. Whereas visual field areas ooo 
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Fig 2—Visual field areas for 110 NN 
-subjects plotted as a function of IOP. 
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were randomly distributed with -re- 
spect to pressure in the NN group, 
where the maximum IOP was approx- 
imately 25 mm Hg, the group demon- — 
strated a. stronger correlation bē- 
tween visual field areas and IOP. 
_ Plotted as simple scattergrams, the 
data in Fig 3 and 4 showed no 
“apparent difference between the cen- 
tral and peripheral isopters with 
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INTRAOCULAR PRESSURE (mmHg) 


Fig 4 4 ~Area of Le isopter as measured in same group of fields illustrated in Fig 3. The 
gata points are displayed in an identical fashion. 


regard to correlation with IOP. 
Although net randomly distributed, 
the data did not demonstrate a strong 
correlation with IOP. 

The data fer the GG group shown in 
Fig 5 were plotted as paired observa- 
tions. Units en the abscissa represent 
absolute differences in IOP between 
the. baseline and second recorded 


fields, while the units on the ordinate’ 


“id r a of visual fiel a encompassed 
by Le isopter in population of individuals 


: known to be steroid responders. Data are. 
plotted as function of IOP. Open circles”. 
“represent. values obtained. from vistali 
fields in individuals ‘before’ and ‘during. 


topical testing with corticosteroids: Closed 
points represent values obtained from 
eyes in same- population of individuals 


. while not undergoing steroid testing. 


represent the logarithm of the ratio.of 
the visual field areas determined with 
the Ie test object (the second observa- 
tion-relative to the first). The choice of 
a ratio to express changes in visual 


field area, rather than arithmetic 


differences, provided a partial age 
correction for the data. In this way, 
age-dependent differences were min- 
imized such that large, absolute 
changes in the larger visual field areas 
of younger subjects were expressed as 
smaller, relative changes, while the 
small, absolute changes in the smaller 
visual field areas of elderly subjects 
were expressed as larger relative 
changes. The data have been fitted to 
a quadratic function with the re- 
straint that the Y intercept be 0. This 
was based on the assumption that in 
paired observations with other 
variables being held constant, there 
should be no change in visual field 
area in the absence of change in IOP. 
Indeed, the data did appear roughly to 
follow a quadratic function as illus- 
trated. However, when fitted to a 
linear function by a least-squares 


technique, the standard deviation of: 


the fit was found to be no different 


than that for the quadratic function: 
The correlation coefficient for the 


linear function was —0.85. 
COMMENT 


A prior report on the effects of 


artificially increased IOP on retinal 
differential threshold" indicates: that 
the logarithm of the mean sensitivity 


ratio decreases linearly as a function © 


of an induced rise in IOP. If the 
sensitivities of individual points in the 
central visual field decrease linearly 
with increased IOP, one expects visual 
field areas to decrease as a function of 


the square of the increased 100P. The 
results illustrated in Fig 5 appear to 


agree with this prediction. Relatively 
large increases in IOP are required, 
however, to produce reliably detect- 
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Fig 5.~—Change in central visual field area as function of change in IOP. Data from 50 
pairs of všual fields are shown. Each pair represents one baseline field and one field 
measured inghe same eye three to six weeks later. The absolute change in IOP over the 
period is recorded on the abscissa. Points showing IOP increases of 9 mm Hg or greater 
were obtaned from eyes undergoing topical corticosteroid testing. All other points were 
obtained fom eyes in untreated group. Relative change in central visual field area (Le 
test targets |esnown on ordainte as logarithm of ratio of second observation to first. Solid 
curve is computed best fit fer quadratic function shown in upper right corner. S.D. is 
standard-errer of estimate for fitted curve. Dashed curves are computed 95% confidence 
limits of s27 change in visual field area for any change in IOP. 


confidence “imit of the fitted curve 
“intersects the abscissa at approxi- 
mately €£mm Hg. This means that for 
on of steroid responders, an 
m (CP of at least 8mm Hg is 
d io produce a mean decrease 
‘in the area of the Le isopter at a 95% 
-Tevel of eenacence. An identical result 
-is obtained Sor the 95% confidence 
limits of 1 sest fit linear function. 
It is ant that the visual field 
changes assoriated with increases in 
‘IOP afte> the topical administration 
of corticesteroids in a population of 
individua s with clinically normal. vi- 
sual fielde sre nonspecific. In none of 
the patierts recorded in this study are 
any of tue pathologic criteria asso- 
ciated wich glaucomatous visual field 
changes rotec. There are no instances 
in whick perecentral. scotemas, Bjer- 
rum scectoraes, or nasal steps are 
recorded. ‘The enlargement of the 
blind» spt frequently seen with 
es npcessure is net found here 
because ¿f the scatter in the data. 
Besides, curing of the blind spot te the 
Le test ¢ Jeti is presenta 30 frequently 
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that measurement of the blind spot 
area with this test object proves 
meaningless. Although there is a 
crude relationship between the area of 
the I,e test object and IOP in the 
corticosteroid group, analysis of the 
data using paired observations, as 
reported above for the Ie test object, 
fails to show as clear a relationship. 
Despite the large level of sampling 
variance so characteristic for a psy- 
chophysical test with large numbers 
of uncontrolled variables, the results 
demonstrate a relationship between 
elevations of IOP and reductions of 
central visual field area in individuals 
without evidence of pathologic field 
change. The pathogenesis of this 
reduction in central visual field area is 
most likely a function of the adequacy 
of vascular supply to the optic nerve.” 
It is possible that subclinical changes 
in the refractive media (corneal ede- 
ma) can account for such reductions in 
central visual sensitivity, but in none 
of the cases reported does the visual 
acuity decrease by more than one 
Snellen line from one observation to 


of lies than 20/30 recorded 
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The use. of corticosteroid-induced 
ocular hypertensien to study visual 
field changes in imedividuals at risk to 
develop glaucoma represents a poten- 
tially valuable prognostic indicator. It 
is quite clear, however, that a large 
number of relatively independent fac- 
tors interaet in a complex fashion to 
determine the outcome. Young indi- 
viduals without exidence of vascular 
disease may shew little or no change 
in central visual feld area äs a fune- 
tion of ZOP. Similarly, in those with 
systemic hypertension, the eye may 
be able to withstand considerable 
increases in JOP with no detectable 
change in visual Seld. In this study, 
however, despite such forms of 
resistance, increases in IOP exceeding 
8 mm Hg prodace predictable mean 
decreases in the sentral visual: field | 
area as measured by kinetic perime- 
try. Further analyses in a prospective 
fashion gre needed to establish wheth- 
er detectable differences “in. the re- 
sponses ef individuals have predictive. 
value for the derelapment ofthe field 
alterations associated with glaucom: 
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‘Untreated Ocular Hypertension 


A Long-Term Prospective Study 


Yoshiaki Kitazawa, MD; Takeshi Horie, MD; Sachie Aoki, MD; 


Masako Suzuki, MD; Kayoko Nishioka, MD 


® A prospective study was designed to 
determine the course of ocular hyperten- 
sion without visual field joss if untreated 
id to estimate the value of various clin- 

ical findings in predicting the course of 
ocular hypertension. Seventy-five patients 
-with intraocular pressure greater than 21 
mm Hg but without demonstrable visual 

field: detects were followed up without 
= glaucoma therapy for a minimum of nine 





Nhe patient with elevated intraoc- 
ular pressure (IOP) does not 
necessarily develop glaucomatous vi- 
“sual field changes. For this reason, the 
term “ocular hypertension” was 
coined and is being used to classify 
_those patients whose IOP is greater 
han the statistically defined upper 
imit of normal (usually 20 or 21 mm 
Hg), but who have no demonstrable 
flaucomatous visual field loss: Pa- 
jents with ocular hypertension may 
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years. While under observation, seven of 
75 ocular hypertensives developed typical 
glaucomatous visual field defects. Both 
the sensitivity and the specificity of each 
clinical finding in the individuals who later 
developed visual field defects were deter- 
mined, and none of the clinical findings 
was found to be a good predictive indica- 
tor. 

(Arch Ophthaimol 95:1180-1184, 1977) 


be divided into two different groups— 
one group comprises patients with 
IOP at the higk extreme of normal 
and the other is made up of patients 
with the earliest stage of primary 
open-angle glaucoma who will develop 
visual field defeets if untreated. At 
present no method to differentiate 


one from the other has been estab- 
lished. 

We initiated a prospective study at 
the Glaucoma Service of Chiba Uni- 
versity Hospital 13 years ago in an 
attempt to determine the fate of the 
patient with moderately elevated IOP 
and to assess the value of various 
clinical factors in predicting the devel- 
opment of glaucomatous visual field 
defects. This article reports the pro- 
spective study results, which were 
analyzed to determine the relative 
value of several clinical factors: in 
prognostiecating the course of ocular 
hypertension. We hoped to establish 
criteria for the identification of 
patients who will develop glaucoma- 
tous visual field changes. 


Table 1.—Initial Findings in Seven Patients (Eight Eyes) 
Who Later Developed Visual.Field Defects 


IOP, 
c 


Value 


AB 
21 
21 


Difference 

= Between. 

“Cups Eyes in 

: Disc Cup/Disc 

Po/C. Ratio Ratio 

422- 05 
114 i 
105 ; 


Steroid 
Response 


_ 800 








*OD, right eye; OS, left eye. 
Not tested. 
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Table 2.—Findings During Observation Period in Seven Patients Who 
= < Developed Visual Field Defects 


Age When 
Finid Loss 











Field Defect* yr 





Period of 


Type of Observation, IOP, 


mm Hg 


“1S, isoa ss paracentral scotoma; NS, nasai step of Roenne. 


Table 3.—Iinitial Findings 


Prevaience in 
Total Group 


33/75 (44.0) 
20/75 (26.7) 
23/150 (15.3) 
4/150 (2.7) 
32/150 (21.3) 
92/150 (61.3) 
66/150 (44.0) 





Age (> Sty") 

IOP >. 25anm Hg 

lOP > @mm Hg 

C value 15 

Po/C 2150" 

Cup/digs rato > 5 

Asymmenre cf cupping 
rn 

Family history of 
glaucetra 

High steeted -esponse 
ipHpret 

















9/75 (12.0) 


4/75 (8.3) 





52/84 (61.9) 


Prevalence in 
Group That 
(%) Lost Field (%) 


3/7 (42.9) 
2/7 (28.6) 
3/8 (37.6) 
178 (12.5) 
2/8 (25.0) 
878 (100) 
5/8 (62.5) 


2/7 (28.6) 
0/7 (0) 


4/4 (100) 


*Po/C: ihe zato obtained by dividing the initial pressure of the tonogram (Po) by the tonographic 
“guttlow fasiki (C). ; 
FpHpH: iha reeponse of {OP to topical administration of 0.1% betamethasone four times daily for 
four weeks with arise = 16 mmHg. 
















“IOP > 38 mre Hg 
6G yalue 15 
z PozO = 00 
|  Cup/dise rato > 5 
- Asymmerryo cupping 
; a 
High sismi sesponse 
(php = 















: four weeks vat: s rise = 16 mmHg. 


SUBJECTS AND METHODS 

A total of 228 vatients with ocular hyper- 
tension were enrolled in this study 
between 100e and 1967, Each had IOP 
greater thay 21 mm Hg, an-unoccludable 
- formal oper-engle (grade 3 te 4), and no 
< demonstrab.4 visual field loss, Prior to each 
: patient’s envollment in the study, the fol- 
. towing data vere recorded: age, sex, appla- 
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Table 4.—Sensitivity vs Specificity of Parameters 


Sensitivity, % 


2“ pHpH: the sesponse of IOP to topical administration of 0.1% betamethasone four times daily for 








Specificity, % 


28.6 


100 40.0 


nation IOP, facility of outflow, Po/C ratio, 
horizontal cup/dise ratio, and family histo- 
ry of glaucoma. The IOP was measured 
with a Goldmann applanation tonometer 
mounted to a slit lamp. Tonography was 
taken with an electronic tonometer coupled 
with a recorder. Visual field examination 
was done by means of kinetic Goldmann 
perimetry. The eup/dise ratio was. deter- 
mined by comparing the horizontal diam- 
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eter of che cup to. that of the dise on: 
ophthalmesespic examination. In 148 pa- 
tients the response ef IOP to topical appli- 
cation of 0.1% betamethasone four times a 
day for four weeks was tested, and the 
steroid responsiveness of IOP was clas- 
sified according te Armaly’s criteria 

All patients were asked to return-to. the 
Glaucoma Service at least every three to: 
six months for follow-up examinations. 
They were not to use any glaucoma medi- 
cation. Examinations included: tonometry, 
quantitative kinetic perimetry, direet oph- 
thalmosecpy, goninsespy, and tonography. ° 

An effe-t was made to get. each ocular. 
hypertensive patien: to understand his © 
problem and the importance of returning 
to the Glaucoma Cisiec for the periodie 
examination. During-the subsequent peri- 
od of obs@rvation, 158 patients were lost: 
from the follow-up sady, and 75 patients ~ 
were followed up suceessfully. for at least 
nine years. i 











































RESULTS 


The average curation of follow-up 
of 75 ocalar hypertensives was 9.6 _ 
years. Dering the period of observa- 
tion, eight eyes ef seven patients 
developed glaucomatous visual: field. 
changes,- which were -revealed byo 
quantitative kinetic Goldmann perim- 
etry and were confirmed by. static” 
perimetry with a Friedmann visual 
field analyzer.’ The initial findings 
and the Cinical course of these seven 
patients are summarized in Tables 1 
and 2. The visual field defect in these 
eight eyes was ar isolated paracentral 
scotoma with or without the nasal stepe 
of Roenne. The time course of IOP - 
development during the period of 
observatien anë ‘the visual field 
defects in two cases: are shown in Fig 
1 through 4. 

To determine the value of each din- 
ical factor in predieting the prognosis: 
of the ocular hypertensives, both.“‘sen- 
sitivity” and “eperificity” of each 
factor in identifying the patient. or 
the eye that later developed visual 
field loss were estumated (Tables 3 
and 4).* The sensitivity is defined as 
the ability of a test 4o give a positive 
finding when the person or the eye 
tested truly has the disease under 
study; sensitivity is-expressed as. the 
percentage screening positive of the 
total number of cenfrmed eases in thè- 
populatior. under study. The specif- 
icity of a test is its ability to give a 
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ig 1.—Couürse of IOP of patient 1, Arrows indicate presence of Fig 3.—Course of IOP of patient 2. Arrows indicate presence of: 
isual field change. visual field change. 


Fig 2.—Visual fieid of patient 1 when defect was first noted. - 























Fig 4.—Visual field of patient 2 when defect was first noted. 


Linnér a d Stromberg’ 
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negative nding when the person or 
the eye tested is free ef the disease 
under sicdy and is expressed as the 
“percentage screening negative of 
-those whe do not have the disease in 
the population under stucy.® In other 
words, the sensitivity is a measure of 
-false-negative responses, and the 
higher th sensitivity is the fewer the 
false-negative responses. The specif- 
icity is = measure of false-positive 
responses, and the higher the specif- 
: deity is the fewer the false-positive 
responses. 
Two. fectors (Po/C = 100 and high 
IOP ressonse to topieally applied 
corticosteroids) showee the highest 
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21,9-25.8 
24.0-29.0 


21.0-30.0 





Fut Sestenwechse! 
Zeger mar durchiuh en 


incidence of 
Glaucoma 


3/152 patients (1.9%) 
1/90 eyes (1.1%) 
4/124 patients (3.2%) 


3/50 patients (6.0%) 
7/75 patients (9.3%) 


degree of sensitivity (100%), but the 
specificity of these two factors was 
notably low (40.8% and 40.0%, respec- 
tively). The highest specificity, that 
for IOP of 30 mm Hg or greater, was 
97.9%, but the sensitivity of this factor 
was only 12.5%. It was obvious that a 
single factor was of little practical 
value in prognosticating the individu- 
al patients. 


COMMENT 


The results of the present prospec- 
tive study are in good agreement with 
other longitudinal prognostic stud- 
ies~most persons with IOP moder- 


ately exceeding the statistically deter- 
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mined upper limit cf normal do not 
develop visual #ek defects" The 
low incidence of giaacomatous visual 
field loss supports che recent trend 
toward coserving rather than medi- 
cally treating ocular hypertensives if 
the IOP is between 20 and 30 mm Hg.” 
Nevertheless, to defer treatment 
greatly increases the responsibility of 
the ophthalmolbgist. He must be 
certain that the cealar hypertensive 
fully understands ‘ne problem he is 
faced with and che dangers involved, 
albeit small. : 

The high rate cf attrition in our 
series peses a serious problem and- 
deserves specia. avasideration. Prior > 
to enrollment in the prospective study, — 
every efort was made to help the 
patient understamd his problem and” 
the impertance of the periodie visit to 
the Glauzoma Civie although he was 
not givea any med sation. If the inci- 
dence ol the development. of. visual 
field loss in the smcessfully followed 
up patients apolize to those lost to- 
follow-un, 15 patients among them 


















































ocular hypertensives without medi- 
eally treating them (‘conservative 
management”), it emphasizes strong- 
ly that-the clinician: must be meticu- 
lous in judging whether or not the 
patient will cooperate by returning 
faithfully for periodic examinations. 
Incview-of the results of the present 
study, the ocular hypertensives under 
observation must be seen often 
enough to motivate them to attend the 
ollow-up examination at the clinic. 
For this purpose a visit to the clinic 
every four to six weeks seems to be 
‘more appropriate than once every 
three to six months as was the case in 
the present study. 

- The incidence of visual field defects 
n the 75 ocular hypertensives in our 
study (9.3% of 150 eyes) is slightly 
higher than that reported by previous 
festigators (Table 5)’ The higher 
incidence- of visual field loss in our 
study may be attributable to the 
longer period of observation and to 
_ the fact that most of the patients who 
developed - visual. ‘field loss were 
-referred to the. Glaucoma Clinic 
because of persistent ocular hyperten- 
“sion; In this regard the patients 
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“I: Long-term follow up of borderline cases. Br J 
; Ophthalmol 57:179-187, 1973. 
2.Wilensky JT, Podos SM, Becker B: Prog- 
- natie indicators in ocular hypertension. Arch 
Ophthatmol 91:200-202, 1974. 

8 Armaly MF: Topical dexamethasone and 
IOP, in: Leydhecker W (ed): Glaucoma Synipo- 
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eveloped visual field defects. Al- 
though the high rate of attrition does 
not negate the propriety of observing 
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studied by us are similar to those 


investigated by Wilensky, Podos, and 
Becker,’ and it is quite understand- 
able that the incidence of visual field 
defects is almost identical in these two 
studies. 

The efficiency of clinical factors in 
differentiating early glaucoma and 
ocular hypertension prior to -the 
appearance of visual field loss can be 
determined best by estimating their 
specificity and sensitivity percent- 
ages. The factor with a high degree of 
sensitivity and specificity will provide 
the mest reliable means of prognosti- 
eating the ocular hypertensives. The 
higher the IOP is, the more likely the 
patient is to develop visual field loss.’ 
On the basis of high specificity. value 
(86.5%, one might conclude that if the 
patient has IOP greater than 25mm 
Hg, chances are that he will develop 
visual field defects eventually. How- 


ever, it is also obvious that one cannot 


use the IOP of 25 mm Hg as the level 
for discriminating the patient. who 
will lose visual field from the one who 


will never develop field defects, 


because the low sensitivity value 
(87.5%) indicates that almost. two 


thirds ef early glaucoma cases would 
not be correctly identified on the basis 
of this criterion. The surest way to 
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identify all the early glaucoma cases - 
prior to the onset of the visual field 
loss is to follow the patients with Pozi = 
<C = 100 or those who are particularly 
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responsive. to corticosteroids since 
these two parameters have the high- 
est sensitivity value (100%). However, 
the low specificity of these two 
parameters indicates that many per- 
sons who do net have glaucoma will be 
subjected to the time-consuming, €x- 
pensive evaluation procedures for a 


“long period of time. Although the 


large cup/dise ratio and its asym-. 
metry between a pair of eyes in 
certain individuals can be a valuable 
diagnostic clue to established glauco- 
ma,'' these parameters have relatively 
low specificity and sensitivity and are 


‘not. helpful in prognosticating the 
_ ocular hypertensives. 


We conclude 
that the clinical factors once advo- 
cated to be reliable and aceurate for 
the early detection of primary open- 
angle glaucoma are of relatively little 
practical value in prognosticating the 
ocular hypertensives. Although the. 
efficiency of the clinical factors avail- 
able. at present in predicting the 
future of the ocular hypertensives 
may be improved by combining data,” 
the search for a new, specific indicator 


‘should be continued. 
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oA iollew-uip study was: y performed to 
determine the general _ prognosis for 
health:ane life in 86 patients with retinal 
. artery. deciusion or -ophtkaimoscopically 
observed etina! cholesterol emboli, not 





and incidence of subsequent cerebrovas- 

cular disease were calcu ated and com- 
pared te expected survivership rate of an 
_ age- anc sex-matched population. Results 
oo were as Ollows: the patent group with 
: retinal stake as a whole showed a statis- 
nificant diminished survivorship 
tate from the third year enward; patients 
with. -relipal occlusions. without visible 
‘had a survivorship rate compa- 
-Fable to tse matched control; but patients 
with visitie emboli demonstrated a strik- 
-ingly dimnished survivorship rate. 
= in the study group, the combined time- 

corrected annual. stroke. mortality. was 
“4,695. per 100,000 (tour to five times 
greater’ than expected), but the largest 
` single ezuse of death was s cardiovascular 
disease. 

(Arch s A 95: 1185.1189, 1977) 
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subjected to surgery. Survivorship rates 


hysicians in diverse specialties 
may be confronted with the 
patient who presents with a retinal 
artery occlusion or the physical find- 
ing of emboli in the retinal cireulation 
noted either on routine examination 
or following an episode of amaurosis 
fugax. Many of these patients are 
subsequently referred to neurologists 
or vascular surgeons for angiography 
and endarterectomy, in the belief that 
the patient is at great risk of devel- 
oping a debilitating cerebral stroke, 
and that correction of a carotid artery 
lesion will eliminate or substantially 
reduce this risk. To our knowledge, 
with the exception of the investiga- 
tion of Appen et al,' no study has been 
accomplished dealing with the short- 
term and long-term prognosis of 
patients with retinal stroke and, more 
specifically, correlating retinal stroke 
with the development of subsequent 
cerebral stroke. 

The goal of the present study is to 
elucidate the general prognosis in 
patients with retinal strokes, with 
particular reference to subsequent 
symptoms of cerebrovascular disease. 


MATERIALS AND METHODS 


The computer-diagnosti¢ index and the 
photographic archives of the Bascom Palm- 
er Eye Institute of the University of Miami 
were reviewed from 1962 to 1973, and all 
case reports of central retinal artery oceli- 


sion, branch artery occlusion, and retinal- 




































emboli were colleezed. All available clinica 
records and 385-nm color | stereascopi 
fundus paotegrarhs were. analyzed. Pa. 
tients were included in the study if au 
unequivocal diagnosis of one -of these 
conditions was made clinically or if the 
fundus photograpa dbsumented the condi- 
tion. All eases in avhach the diagnosis was 
equivocal were excluded. 

In suitably docamested cases, follow-up 
data were obtained Gy reexamination of 
patients; oy contaetinz physicians or fami- 
hes of patients, or oy reviewing. death 
certificates -and . cofeners’ reports: One 
hundred seventeen patients were admitted’ : 
to the study and ede: aate information was 
available on 98 8869. Six patients were- 
subjected to endertersctomy following iso- 
lated ocular signs, waile an additional six 
patients had had a-zerebrovascular acci 
dent prier to ther rezinal stroke. These 12 
patients were excluded, and analysis. was 
performad-on tke semaining 86 patients 
who initially presented with retinal stroke 
and upen whom no surgery. was pe 
formed. 

Subgroups were e¢ablished: decording to 
five diagnostic categories (Table 1), and: 
patients. were subsequently sepregated 
into two larger groups based- on the 
presenc or absenee of visible retinal 
emboli. Bezause patients had been fol- 
lowed-up for varyiag lengths of time, the 
life-table method" was used to estimate the 
proportion in eack group surviving each 
year afer diagnosis and the standard error 
of the estimate Te verify whether. or. not 
the observed di Terence in survival for th 
two groups could = attri pul LO 
ences in age, sex. or Tace, th 












survival ‘for “each: group was  ealealatea : 
using age-sex-race specific mortalities for- 
the United States (1969) (Tables 2 and 

3). 


exactly equal. 
Laterality 


There was no preference for either 
eye; 42 patients had occlusions in the 
right eye, 38 in the left eye, and 6 
patients had involvement in both eyes 
(usually visible emboli) (Table 4). 


: Table 1.—Description of Study Group by Diagnostic Category* 


Without 
With Visible Emboius Visible Embolus 


ee AW. 
Without 
CRAO BRAO Occlusion 






RESULTS 


-The median age of patients at the 
_time of retinal stroke was 64 years 
(mean 62 years; SD + 10.4; range, 32 














CRAO BRAO 












Exclusions 5 
=. Previous stroke 6 2 0 2 
Surgery 6 1 2 2 
Inadequate data 3 







| Anclusions 









yi “Age. yr 
<- Median 64 64 64 64 67 61 
Minimum 32 52 44 42 35 32 
“t Maximüm 84 


“Outcome at Last Folaweup 














a Fatal stroke 2 0 2 2 1 
~- Stroke, dead of 
-other cause 1 0 0 1 0 
. Dead, no stroke 16 5 6 3 1 
Stroke, alive 0 (a) 3 
Alive, no stroke 6 4 7 






No. Geaths 
During 
interval 


No. Withdrawals 
Alive in 
interval 


interval After No. Under Observation 
Diagnosis at Beginning of interval 





to 84 years), and sex distribution was 


Survivorship 
P(t), % 





In 14 instances the clinical records 
contained descriptions of episodes. of 
amaurosis fugax, or hemispheral tran- 
sient ischemic attacks prior to ocular 
signs. The subsequent retinal stroke 
corresponded to the side of the preced- 
ing transient phenomena in 11 of the 
14 patients. Of the patients who 
subsequently suffered cerebral stroke, 
the prior retinal stroke was ipsilateral 
to the hemispheral stroke in six 
instances, was contralateral in two 
cases, and the laterality of the hemi- 
spheral stroke could not be ascer- 
tained in six patients. 


Morbidity 


Patients’ medieal histories, when 
available, were scrutinized specifically 
for the prevalence of coincident 
disease, in particular hypertension (ie, 
a positive history for hypertension or 
an arterial blood pressure of greater 
than 150/95 mm Hg at the time of 
examination), diabetes mellitus (eith- 
er clinically overt or detected by 
appropriate laboratory studies), and 
cardiovascular disease (ie, prior myo- 
cardial infarction, characteristic ECG 
changes, angina pectoris, or abnor- 
malities detected by cardiac catheteri- 
zation) (Table 5). 


Standard 
Error P(t) 


“Expected” 
Survivorship, % 





aos 1 mo 37 


mk 


94.5 38 97.6 





Tyr 34 


91.4 4.8 95.3 





2yr 26 


87:7 5.8 92.8 





3 yr 23 


87.7 5.8 90.2 





4yr 


87.7 5.8 87.4 





5yr 


82.9 7.3 84.6 





6 yr 


82.9 7.3 82.3 





Tyr 


82.9 7.3 80.1 





OOP w o mt o N 


8yr 


82.9 7.3 77.6 


: : Tabie 3.—Actuarial Estimation of Survival for 49 Patients With Visible Embolus, With or Without Retinal Artery Occlusions 


: ons : No. Deaths No. Withdrawals 
interval After No. Under Observation During Alive in 


-Diagnosis at Beginning of Interval interval interval 


Survivorship 
P(t), % 


- Standard “Expected” 
Error P(t} Survivorship, % 





Tt mo 49 : 4 2 


81.7 4.0 97.1 





Tyr 43 


87.2 49 93.9 





2yr 36 


74.7 6.7 90.6 





3 yr 29 


64.0 75 87.5 





4 yr 


64.0 7.5 84.4 





5S yr 


60.4 8.0 81.4 





6-yr 


56.4 84 78.4 





7yr 


51.0 9.14 75.6 





pple} oy te] of po 
OPN NM, Oj Pip prota 


8yr 
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43.7 10.3 72.8 





Retinal Stroke—-Savino et al 























Table 4.—Laterality 


Me : ‘ Transient ischemic 


Attack or Amaurosis Fugax 
vs Retinal Stroke 


Ipsiatesal 
Contratsterai 
Not reesrded 
Total 


Savino, Glaser, 


Patientaumber 

Hypertension, % 

Cardiac disease, % 

4|- Diabete melitus, % 

ES *Calculated ftom publisheddata. 






At least 40 patients 47%) suffered 
from doaumented hypertension, 37 
(48%) ha- detectable cardiovascular 
disease, and 12 patiens (14%) were 
diabetic = x 
In some instances cl nical records 
-lacked specific informat on regarding 
medical disorders, so taat these fig- 
ures represent minimal prevalence. A 
variety of other disorders was present 
in this population (suck as arthritis, 
gout, emphysema) but none was re- 
_ corded with sufficient frequency to be 
consideren significant. 








Survivorship 

Survivership rate of patients in the 
study group was found to be less than 
that expected of an are- and sex- 
-matched population’ + (Tables 2 and 3), 
_with the difference becoming statisti- 
; significant after tae third year 
of follow-ap {Fig 1). Azalysis of the 

_ original five groups disđosed a strik- 





Fig. 1.—Survivorship rate of 86 study 
-patients (dotted line), vs age- and sex- 
“matched papuiation (solid ine). 
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ing difference between the patients 
without visible retinal emboli (central 
and branch artery occlusion) and those 
with visible embéli (central or branch 
ocelusion or retinal embolus without 
occlusion). The survivorship rates of 
the nonembolie group is identieal to 
that of an age- and sex-matched popu- 
lation (Fig 2), while the embolic group 
shows an extraordinary decrease in 
survival (Fig 3), which becomes signif- 
icant (025 > P >01) at the third 
year, and highly significant (P < .01) 
after the fourth year of follow-up. 


Mortality 


Twenty-four patients died during 
the follow-up periods: cardiovascular 
disease, 11; stroke-related, 7; carci- 
noma, 3; pulmonary embolism, 1; 
sepsis, 1; and renal failure, 1. The 
single most frequent cause of death 
was cardiovascular disease and not 
stroke. The seven stroke-related mor- 


Fig 2.—Survivorship rate of 37 patients 
without visible retinal embolus. (dotted 
line), vs age- and sex-matched population 
(solid line). 


SURVIVORSHIP, WITHOUT EMBOLUS 








talities represent a combined time 
corrected annual rate of 1,695 per 
100,000 (7 per 413 person-years), which. 
is significantly higher than the 
expecteé rate of a” appropriately age 

and sex-matched population (approxi 

mately 374 per 100,000 per year’) 

Using age- and sex-specific mortal 

ties from Vitai Statistics of the 
United States (7970) we further. 
compare stroke mortalities of the. 
embolic and nonembolie groups with 
an age- and sex-matched population, 
(Table 6} This ealmlation (see Statis- 
tical Analysis) showed statistically 
significant differences in the order of 
four to fivefold increased stroke- 
mortality. 































COMMENT 
The incidence of branch or retinal 
artery ceclusions is difficult: to esti- 
mate. Karjalainen’ considered. the 
incidence of retins! arterial occlusions 
to be between 05 to 1.5 per 1,000 
initial oetpatiert visits. Nonetheless, 
retinal stroke is a common enough 
problem to represent a recurrent elin- 
ical dilemma. Our eoncern is with th 
risk of subsequent cerebral vascular. 
disease. Appen ard others’ reviewed 
54 cases ef central retinal artery occlu- 
sion (CRAO), inchding patients with. 
carotid artery stenosis, valvular heart 
disease, upus, and syphilitic arteritis, 
In the group 40 years of age or older, 
if patients with systemic diseases are 
excluded (but ineluding-cases of caro- 
tid artery disease). only 2 (cases 3 and 
4) of the remaining 38 individuals 
were the victims of subsequent. hemi- 
spheral strokes (29 months and 5 years 
after CRAO). Six: patients in their. 















Fig 3.—Survivorship- rate of 49 patients 
with visiba retina embolus (dotted line), 
vs age- ard sex-matcned population (solid 
line). i 3 
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: Table 6.—Stroke Deaths 


: Observed Expected Pp 


Patients 
without 
emboli 3 
1i Patients 
* with 
P=» emboli 4 
Total 








0.93 
1,55 


<.05 
<.001 




















series demonstrated retinal emboli: 
one of these developed contralateral 
hemiparesis five years later (case 4). 
The authors concluded that cerebral 
-stroke was rare subsequent to CRAO, 
_and that prophylactic use of long-term 
anticoagulants were not indicated. 
Fourteen of 44 patients aged 40 years 
< or older died. Only three patients died 
of cerebral infarction or hemorrhage 
-and two of nonrheumatic heart dis- 
ease; the majority of deceased pa- 
tients had. histories of hypertension, 
atherosclerotic vascular disease, or 
diabetes. In Karjalainen’s Finnish 
‘study,’ 50 of 117 patients with CRAO 
died at a mean age of 65.0 years; the 
-cause of death was “cerebral insult in 
19 cases and a cardiac or circulatory 
disease in 20 cases.” Further data are 
not provided. 
n In another series’ of 37 patients 
< with CRAO followed up from 4 to 15 
years, 25 were dead (no further 
details), having survived only a mean 
“of 5.5 years after artery occlusion, as 
contrasted to a calculated mean life 
expectancy of 15.4 years; 2 of 37 
patients experienced contralateral 
‘neurologic symptoms before retinal 
occlusion; and 4 patients developed 
nonfatal hemispheral symptoms fol- 
lowing retinal artery ocelusion (one 
was transient and. one involved the 
contralateral hemisphere). 
Pfaffenbach and Hollenhorst” have 
discussed morbidity and survivorship 
of patients with cholesterol crystals. 
They noted that 15% of such patients 
‘were dead within one year, 29% within 
‘three years, and 54% within seven 
-years; the majority of deaths were due 
to coronary artery disease. Cerebral 
Ischemic phenomena (completed 
-strokes or transient. ischemie attacks) 
were present in 68% (131 of 208 
` patients) prior to or concurrent with 
observed cholesterol crystals, and 26 
additional patients subsequently de- 
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Table 7.—Stroke Deaths and Person-Years Observed for 86 Patients and Death 
Rates for Cerebrovascular Disease* 


Men 
Age he 
Group, yr Death Rate Person-Years 
30-34 5.7 we 
35-39 10.7 0.5 


rece ernment 
Death Rate Person-Years 


os) Women 
Tetai Stroke 
Deaths 


63 3.0 
12.0 55 











1,034.2 


1,662.5 





3,081.0 





“International Classification of Diseases, Adapted 1965, (codes 430-448). Death retes per 100,000 


population in specified group; United States, 1970. 


veloped ischemic conditions. Of 94 
patients with completed strokes, 62% 
had the stroke in the cerebral hemi- 
sphere ipsilateral to the retinal em- 
boli, 19% were contralateral, and 18% 
of strokes were in the vertebrobasilar 
arterial system. 

The prevalence of coincident dis- 
ease in the present study (all retinal 
strokes) compares favorably with that 
of previous reports (Table 3), despite 
the fact that those studies reviewed, 
for the most part, specific types of 
retinal arterial occlusions. Previous 
studies*” emphasize, and our report 
confirms, the increased prevalence of 
generalized vasculopathy, hyperten- 
sion, and ¢ardicvascular disease in 
patients who develop retinal stroke. 

The disereparcy in survivorship 
rates between the groups with and 
without visible retinal emboli is an 
unexpected finding and one that has 
not been commented upon previously. 
This statistically significant differ- 
ence is not a function of the patient 
makeup of each group, since appro- 
priate age- and sex-matched popula- 
tions were ased for separate compari- 
sons; neither is it a function of asso- 
ciated disezse. In fact, the group with 
the best survival actually had a higher 
prevalence of hypertension and car- 
diac disorders (Lypertension, 59% vs 
38%; cardiac disease, 46% vs 41%). 
Clinical data avzilable to us were at 
times incomplete and we cannot un- 
equivocally comment on the use of 





anticoagulants in each group; how- 
ever, the records that we examined do 
not. suggest that anticoagulants ap- 
pear to be a major factor. 


It would be tempting to ascribe the- 


difference in survival rates to a 
difference in the basic mechanisms 
that produce retinal stroke in these 
two groups. The pathogenesis of 
retinal stroke remains somewhat con- 
troversial. Since the observations by 
Fisher’ of mobile intravascular mate- 
rial appearing during episodes of 
amaurosis fugax, an embolic source is 
commonly invoked, especially when 
any material within the retinal cireu- 
lation is detected ophthalmoscopically. 
Such emboli have been examined 
histopathologically, and these may 
consist of cholesterol crystals," plate- 
let aggregates,” fibrin and blood 
cells,“ and neutral fat,“ as well as the 
occasional more exotic materia]. 
Even in cases of arterial occlusion 
without visible emboli, it is nonethe- 
less hypothesized that embolization 
has occurred and that the embolus has 
either lodged in the retrolaminar 
portion of the optic cise or has 


dissolved and passed te the retinal 
periphery. Primary thrombosis of the- 
central retinal artery indeed occurs În- 


cranial arteritis,” but probably not 
outside of that .distinetive clinical 
setting. It is unlikely that “vaso- 
spasm” can adequately explain retinal 
artery occlusion.* 

The management of patients with 
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| retinal. sroke remains a subject of 
debate. Kollarits et al” have reported 
carotid artery disease in a substantial 
number ef patients experiencing ret- 
“inal ischemic symptoms, and numer- 
= ous observers have recorded im- 
“pressive “cure” rates in fhe treatment 
of transient ischemic attacks by caro- 
tid surgery. Fields et al also 
Supporte: this view; however, in their 
analysis, vases of postoperative stroke 
or operative mortality were excluded 
from statistical evaluation. In our 
series, three of six patients subjected 
to endarserectomy died within two 
days, ene week, and ene month of 
surgery, respectively. Furthermore, 
we are Uaaware of any. evidence that 
patients with retinal stroke benefit 
_ from caretid artery surgery. 
<: The present study discloses a 
_decreasee survivorship: rate in pa- 
tients with retinal stroke, but only in 
those petients with wisible retinal 
<u _ emboli. Sithcugh the stroke mortality 
: <in this group was high, the major 
cause of ceath was genezalized cardio- 
vascular disease and net stroke. It is 
clear tha: this systemic vasculopathy 
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should be considered before all diag- 
nostic and therapeutic efforts are 
directed exclusively at the carotid 
circulation. 


STATISTICAL ANALYSIS 


Cerebrovascular disease (including 
hemorrhage, thrombosis, and embo- 
lism but not aneurysm or arteriove- 
nous malformations) accounted for 
10.8% of all deaths in the United 
States in 1970." In our series of 86 
patients, 7 of 24 deaths (29%) were 
attributed to stroke. To attempt to 
answer the question of whether or not 
the number of cerebrovascular deaths 
in this study was greater than antic- 
ipated in a control population matched 
for age and sex, it was necessary to 
calculate the expected number of 
stroke deaths by multiplying person- 
years for each age-sex group by 
corresponding stroke mortalities; the 
death rate with cerebrovascular dis- 
ease increases greatly with age, doubl- 
ing approximately each seven years 
(Table 7). Life-table calculations are 
shown for only nine years (Tables 2 
and 3), due to diminishing subject 
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number followed wxfor that length of 
time, but eight individuals survived 
for longer periods. as many as 12 
years of follow-ap. 5 
Death rate data for the United — 
States in 1970 were chosen for the 
following reasors: 71) the census year 
populaticn data bese probably pro-_ 
vides mere accurat= age-sex rates; (2) : 
the patient group was less than 10% - 
black; (©) the resident structure of o 
Dade Ceunty, Fla, is largely com- 
prised of emigrants from throughout 
the United States. 
The rumber of expected stroke 
deaths taus computed was 1.55, as 
compared with che 7 deaths actually 
recorded (P = 001. This four to 
fivefold increase would correspond to 
a 15-year increase in age, as far as 
rate of stroke mortality is concerned. 
The expected number of stroke deaths — 
was calcrlated separately for each of 
the two major groups of patients 
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-© Three young women, offspring of a 
nonconsanguineous marriage of normal 
"parents, manifested mild visual loss asso- 
ciated with a bilateral foveal dystrophy 
that resembled. the macular involvement 
in juvenile sex-linked retinoschisis. Elec- 
trophysiologic and. psychophysiologic 
tests showed less severe involvement 
than the gonosomal equivalent. An 
autosomal recessive inheritance is pro- 
posed. 

wen Ophthalmol 95:1190-1196, 1977) 


T he ophthalmoscopic abnormalities 
of the fovea associated with juve- 
nile-sex-linked retinoschisis were de- 
scribed and illustrated by Haas’ in the 
original report of the condition in two 
brothers. The foveal retinoschisis 
occurs in virtually every reported 
‘instance of the disorder, whether or 
“not peripheral vitreoretinal degenera- 
“tion ensues” An X-chromosomal re- 
cessive mode of transmission was 
proposed by Thomson and more 
firmly established by Sorsby et al’ and 
by others? 

- ‘To our awareness, Forsius et al 
have described the only affected 
“homozygous female subject with sex- 
inked hereditary retinoschisis, who 
vas the daughter of an affected man 
and his second cousin. The woman had 
both macular and peripheral retinal 
legeneration and progressive visual 
deterioration all her life. 

This article will describe foveal reti- 
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Familial Foveal Retinoschisis 


noschisis in three daughters of a 
nonconsanguineous marriage of oph- 
thalmoseopically normal parents. 


METHODS 


In addition to complete ophthalmologic 
evaluation of available members of this 
family (Fig 1), affezted siblings had color 
and monochromatic fundus photography, 
stereoscopic fluorescein angiophotography, 
central visual fie examination, color 
vision testing, subjective dark adaptation 
studies, photapic and scotopic electroreti- 
nography (EEG), and assessment of Stiles 
increment brightness thresholds. The elec- 
trophysidogie and psyehophysiologic tech- 
niques have been deseribed. 


REPORT OF CASES 


Case L—An 18-year-old white woman 
(H-1) was first seen at the University of 
Michigan Medical Center in August 1975 
because of a recent disturbance in her 
central visual acuity and her color percep- 
tion. 

In 1968, her corrected acuity was 6/7.5 
(20/25) in each eye, out no abnormalities of 
her maculae were icentified. In September. 
1974, she was admitted to the US Navy 
with correctable acaity of 6/7.5 (20/25) in 
each eye and “normal color vision.” Four 
months later. she began to notice patchy 
metamorphopsia and difficulty reading 
both at distance and at near. Her visual 
acuity was recordec as 6/12 (20/40) in the 
right eye ane 6/15 (20/50) in the left eye. 
Ophthalmoscepy revealed a lacy radial 
network in the foveal retina of each eye 
that resembled cystoid macular edema, but 
fluorescein angiography showed no retinal 
vascular or pigment epithelial abnormali- 
ties. Central wisual field testing identified 
no scotomaa in either eye. Dark adaptation 
tested om a Goldmann-Weekers apparatus 
showed « final cone threshold at 6.5 log 
units, a rod final threshold at 2.3 log units, 
and the cone-rod break at nine minutes, 
which data were interpreted as normal. An 
electro-oculogram yielded a normal light- 
peak/dark-treugh ratio of 2.4 in the right 
eye and 2.5 im the left eye. Shortly there- 
after, she was discharged from the Navy 
and was evaluated by us. 





: Richard Alan Lewis, MD; Gilbert B. Lee, MA; Csaba L. Martonyi; James M. Barnett, MD; Harold F. Falls, MD 


Her-past medical history was noncon- 
tributory. She was taking an oral contra- 
ceptive medication but no proprietary 
drugs or vitamins. She did not complain of 
photophobia or nyctalopia. 

Her visual acuity was 6/15 (20/50) 
(+0.25 sph) in the right eye and 6/24 (207 — 
80) (+0.25 sph) in the left eye. Without 
correction, she read Jaeger 0.5 with each 
eye at 14 em. She demonstrated 50 seconds 
of stereoacuity (Titmus test). 

The Amsler grid examination showed 
central metamorphopsia in each eye. A 
visual field test revealed a patchy relative 
central scotoma to | mm white and red test 
objects at 1 meter. Results of motility and 
biomicroscopic examinations were normal 


‘except for flecks of developmental epicap- 


sular pigment on the left crystalline lens. 
The anterior and posterior aspects of the 
vitreous in each eye contained no veils or 
punetiform opacities and only a few deli- 
cate vitreous fibrils. 

Retinal pathological findings in each eye 
were symmetrical, limited to an area about 
the size of the optic disc, and centered-in 
the fovea. The internal limiting membrane 
and the innermost retina were elevated 


slightly. Highlights arising from the inter- . S 
nal limiting membrane radiated from a: =- 


smudged foveolar reflex in each eye. The 
underlying retina, best evaluated by nar- 
row beam binocular biomicroscopy, was 
thickened by a cartwheel-like formation of 
delicate septae pointing toward the center 
of the fovea (Fig 2). Scattered extensively 
between the radial plicae and extending 
into the perifovea were many tiny round 
microcysts. 

Both optie discs, the retinal vasculature, 
and the retinal pigment epithelium ap- 
peared normal. Careful ophthalmoscopy 
with scleral indentation identified no pe- 
ripheral retinal abnormalities in either eye. < 

Fluorescein angiography detected only 
the faintest hyperfluorescence through the 
normally dark foveal pigment screen, 
suggesting. a subtle abnormality in. the: 
retinal pigment epithelium (Fig: 3). There 
was no leakage of dye into the subsensory 
retinal space; the cystoid spaces of the 
foveal dystrophy did not fluoresce at any. 
time. 

The Nagel anomaloscope showed a 
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adaptation 





_eborderline  protanomalous  trichromaey 


masked by ar abnormally wide range of 
acceptable mutehes (Table). The Hardy- 
Rand-Ritiler @1-E-R), Isihara Farnsworth 
Dichotomous: 3-15 panel, and Sloan achro- 
matopsia- tess were execited without 
defects. The @arnsworth-Mursell 100-hue 
test showed a ow total error seore with the 
few mistake. aligned roughly with a 
bipolar tritar axis (Fig 4, tep left). The 
patient was waabie to perceive Haidinger’s 
brushes or Maywell’s spot. with either 
eye. 

: Subjective foveal dark adaptation test- 
ing demonstrated that the final cone 
threshold was at the upper edge of the 
normal range. Fhe data were well de- 
scribed Py- rie exponenti! curve with 













atime censtz bout 4.2 mmutes, which 
is about on he normal rate. A dark 


itve 15° in terrporal retina 

“showed @ serma) final cone and final rod 

- plateau. < eme-rod break time was 

-slightly profnged (12 minutes). Photopic 
ERG gave a B-wave of 70 u}, and scotopic 
ERG yielder a maximal A-weve of 230 nV 
and B-waveof 250 „V. The ERG response 

“to flicker stimali faltered Shove 25 Hz. 
Measurement of Stiles’ incrament bright- 
ness threshelds identified nermal 7,, (blue 
cone), 7, (green. cone), and 2, (red cone) 
mechanisme : 

Case. 2.—"his young woman (III-2), one 

of monoz¥g=tic twins, is twe years younger 

èe putiert in case 1 She failed a 

208 screening examination at age 

8 years, At age 10 years, her visual acuity 

‘was recorded as 6/9 (20/30) ¢+ 1.00 sph) in 

each ‘eye: & peculiar macalar dystrophy 
was noted n each eye. 

At age E years, she was examined by 
one of usHLE.F.) again with corrected 
acuity of G39 (20/30) in eack eye. A reason- 
ably wel demarcated, tmlateral, cystic 
dystrophy a each fovea resembled macular 
edema and showed glistenisg radial striae 
on the inner retinal surfaes. 

Color vigior was normal when tested 
with the 3-R-R plates ard Farnsworth- 
ae test. The Nagel anomalo- 














scope {Tak e) showed uneqatvoeal protano- 
malous irchromatic responses. The final 
threskol a subjective feveal dark adap- 





5 log unit; the 
asymptctes: cf both the.cone and rod 
© ef the periphera: (15° temporal) 
pation curve wers-similarly mini- 
mally elevated. 

Wher reexamined at age 16, she did not 
complain of changes in he> visual acuity or 
nyctzlopiz, bat did comment that her 
vision, ceeded: to “glare scout” in intense 





close:te:- tiem. 
Her past medical history was unremark- 
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Fig 1.—Pedigree of family with foveal retinoschisis. All represented persons have been 
examined. No consanguinity was found nor is there afamnestc «vidence of visual 2 
problems through at least four generations prior to generation |. : 


able. She was taking an oral contraceptive 
medication but no vitamins or other drugs. 
Her corrected visual acuity was 6/9 (20/30) 
(+0.75 sph +0.75 cyl axis 90°) in each eye. 
She demonstrated 60 seconds of stereoacu- 
ity (Titmus test). 

The results of the Amsler grid examina- 
tion of each eye were normal. A central 
visual field examisation of each eye 
revealed a patchy 4° relative scotoma to 
2 mm red test object at 1 meter. Each lens 
had a Mittendorf’s dot, but the vitreous 
contained only a few fine fibrils and no 
strands, veils, or cellular debris. No foveo- 
lar reflex could be seen in either eye. The 
fovea of each eye was slightly thickened by 
a striking intraretinal wheel-like forma- 
tion about the size of the papilla (Fig 5). 
Interspersed among the spokes were multi- 
ple tiny, round, transparent rmicrocysts, 
entirely similar to the foveas of her older 
sibling. The optic dise, the retinal vascula- 
ture, and the retinal periphery were 
normal in each eye. A 1 dise-diameter flat 
choroidal nevus was located in the inferior 
nasal quadrant of the left eye. 

Fluorescein angiography identified no 
retinal vascular abnormalities and no 
leakage of dye from the parafoveal capil- 
laries. The retinal pigment epithelium of 
the posterior pole was normal (Fig 6). 

The patient could not see Haidinger’s 
brushes or Maxwell’s spot with either eye. 
The Nagel anomalescope showed a slightly 
widened equation and a shift toward the 
red end of the instrument (Table). No 
abnormalities were detected on the various 
pigment tests. The few errors on the 
Farnsworth-Munsell 100-hue test aligned 
with the tritan axis (Fig 4, center). 

The threshold cf subjective foveal dark 
adaptation testing was at the upper end of 
the normal range. A peripheral dark adap- 
tation curve showed that both the cone and 
rod final thresholds were elevated about 
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one half log units bu that the cone-rod. _ 
break time was neemal (9 minutes), 
Photopie ERG yidde 110 uV- B-wave 
amplitude. The scocopat maximal. A-wave 
was 340 uV and meximal B-wave was 480 
BV. The ERG follewed flicker stimuli. to 
45 Hz. Mezsuremeat =° Stiles’ increment 
brightness thresho:ds «isclosed normal 7, 
(blue cone}, 7, (greer cone), and 2, (red 
cone) meckanisms. : fe gE ES 

Case 3.—This yoang woman (III-8), the 
identical twin sistar ¿f case 2 (11-2), had 
experienced some: d&fculty with- school 
vision screening tests “om age 8 years. A 
age 10 years, her acuit was documented as 
6/12 (20/49) (0.75 sph ~0.25 cyl axis 90°) i 
the right eye and 679€2)/30) (+ 1.00 sph) 
the left eye. A bilacer foveal disorganiza- 
tion symmetrical witi-that seen in her twit 
was recognized in sacweye. One year later, 
her visual acuity sas essentially un- 
changed “nd one of ws (H.F.F.) confirmed 
the presence of the etie foveal dystrophy 
in each eye. i : 

Color vision was.normal on various. 
pigment tests. The Nagel anomaloscope ` 
revealed protanemeious responses like 
those of her twin aster. A foveal dark’ 
adaptation curve wa. elevated one-half log 
unit, but the peripheral retinal (15° tempo- 
ral) curve was narma. ` : : 

In 1978, atage 16 jars, she was unaware: 
of any changes n aer visual perception. 
She did not cempain. of “photophobia, 
dyschromatepsia. ox nyctalopia. She was. 
taking an oral contraceptive but no vita-. 
mins or sther medications. : 

Her visual acu“ty. was 6/9 (20/30) ( +0.50- 
sph +0.59 cyl axis SC} in the right eye and 
6/9 (20/30) i +0.55 sən) in the left eye. She- 
demonstrated 4€ seconds of stereoacuity - 
(Titmus: test). Tae “msler grid examina- 
tion resalts from. wh- eye were normal. 
There was a pashy relative central 
seotoma to smal red test objects on visual 
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field testing. Examination of the anterior 
segment of each eye showed normal 
findings. 

Each fovea contained the characteristic 
cartwheel of radiating intraretinal, almost 
transparent, spokes and many fine micro- 
cysts, identical to her sisters (Fig 7). The 
foveolar reflex in each eye was absent, but 
the underlying pigment epithelium was 
uninvolved. The retinal vasculature and 
peripheral retina to the ora serrata and the 
optic nerve was normal in each eye. 

Fluorescein angiography disclosed no 
pigment epithelial or retinal vascular 
abnormalities (Fig 8) and no pooling in the 
cystoid retinal spaces in the late photo- 
graphs. 

The patient could not recognize either 
Haidinger’s brushes or Maxwell’s spot with 
either eye. The Farnsworth-Munsell 100- 
hue test showed a low error score along the 
tritan axis (Fig 4, bottom). The Nagel 
anomaloscope yielded a protanomalous 
(trichromatic) equation altered in part by a 
wide range of acceptable matches (Table). 

A subjective foveal dark adaptation 
revealed the final asymptote elevated 
about one-half log unit. The peripheral 
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Fig 2.-Monochromatic photograph of foveae of right eye (left) 
and left eye (right) of proposita (Ill-1). The crescentic light reflex 
nasally in each eye (small arrows) is caused by retinal thickening 
centrally. Radial septae with interspersed microcysts can best be 
seen on the temporal side (open arrows). 


Fig 3.—Fluorescein angiogram of foveal area of right eye of Ill-1. 
Neuroepithelial changes are similar to those in left eye (Fig 2, 
right), and retinal vasculature is normal. Subtle hyperfluores- 
cence (arrow) shows defect in pigment epithelium. 


Color Vision Assessed by Nagel Anomaloscope* 


Subject Date 





a + Range 


B + Range Diagnosis 


Ill-1 Oct 1975 .573 + .028 .275 + .028 Protanomaly 


Feb 1971 
July 1972 






Oct 1975 562 + 

Feb 1971 COREE 
Ill-3 July 1972 .528 + .034 

Oct *975 .612 + .118 


.601 + .051 
528 + .045 


404 + .045 





.365 + .006 Protanomaly 
.315 + .034 

.376 + .028 

371 Protanomaly 
315 


.494 + .034 371 + .011 Normal 


*Normalized scores (als, + (1 — a) ly; = B Iseo)- 


dark adaptation curve was normal. Pho- 
topic ERG yielded a B-wave amplitude of 
120 uV. The maxima. scotopic A-wave was 
360 uV and maximal B-wave 530 „V. The 
ERG respenses followed a flickered stim- 
ulus at 30 Hz but not 45 Hz. Measurement 
of Stiles’ increment brightness thresholds 
confirmed normal 7, ‘blue cone), 7, (green 
cone), and 7, (red core) mechanisms. 


COMMENT 


The three affected young women in 
this pedigree demonstrated similari- 
ties in visual acuity, ophthalmoscopic 


and fluorescein angiographic ap- 
pearance, and electrophysiologic and 
psychophysiologie performance. They 
are the offspring of a nonconsanguin- 
eous marriage of Pennsylvania Dutch 
(Il-1) and English (II-2) lineages with 
no antecedent history of ocular prob- 
lems through at least four generations. 
Each parent has visual acuity of 20/20 
in each eye without correction and no 
pathological condition of the ocular 
fundus in either eye by indirect 
ophthalmoscopy with scleral depres- 
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gion and 2indus biomicroscopy. The 
“two siblings (III-4 and HE5) of the 
. affected patients and all feur grand- 
-parents ao were found to have 
- normal coreeted visual acuity and no 
foveal or peripheral retina! abnormali- 
tie. o : 

The op&thalmoscopic pathological 
an each affected sibling is 
limited to ke fovea. An irtraretinal 
malformation appeared œ split the 
retina into two nearly optically empty 
zones. The inner retinal ayer was 
4 end demonstraied delicate, 
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individual. 


radial plication and small folds in the 
internal limiting membrane and sup- 
pression or absence of the foveolar 
light reflex. Encompassing an area 
about the size of the optic nerve head 
and centered around the foveal avas- 


` cular zone, the foveal retina was. thick- 


ened by a wheel-like formation of 
radiating cystoid spaces divided by 
almost transparent, gossamer septae. 
Myriads of round microcysts, like fine 
spume, best seen in the proximal illu- 


mination of the fine beam of a biomi-- 
croscope, were scattered among the | 





Fig 4.—Farnsworth-Munseli 100-F je test results for top-left H-t- 
and her sisters, ill-2 (top right), and !l-2 mettom). Total-error. 
score, appearing in center of each figure. -s normal for each- 
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septae anë out tewerd the indistinct 
limits of the lesien where the retina 
tapered of into its cormal thickness — 
and architecture. Nc abnormalities of 
the optic ise, the reinal vasculature, 
or the retinal periph-ry were found in 
any affected eye. o - 
The foveal dystroghy in these three. 
women is morphsogiecally . indis- 
tinguishable from: the foveal retinos- 
chisis of the juvenile sex-linked var- 
iety (Fig §), althouga in our patients 
the intraretinal septae and cystoi 
spaces may be somewhat more de 









Fig 5.—Monochromatic photographs of foveae. Right eye (left) ard left eye (right) of IIl-2. Note intraretinal spoke-like septae, microcysts 
between them, and fine corrugation of reflexes from surrounding retinal surfaces. 





Fig 6.—Fluorescein angiograms ef right fovea (left) and left fovea (right) of IIl-2 are normal. 


Fig 7.-Monochromatic photographs of foveae of right eye (left) and left eye (right) of Il-3. Ophthalmoscopic appearance of 
neuroepithelial dystrophy is similar to her affected sisters. 
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Fig 8.—Fuucrescein angiograms of right fovea (left) and left fovea (right) of IIl-3 are normal. 


Fig 9.—Monpchromatic phctograph of foveal abnormalities in a 15-year-old boy with 
juvenile sexdinked retinoschisis. Morphologic changes are strikingly similar to those in 


Fig 2, 5, ane 7. 


cate than the appearance of the 
macular clanges in the usual affected 
male subject. 

The penetrance of X-chromosomal 
recessive etinoschisis is 100% in the 
hemizygous state.” The macular reti- 
noschisis n chis disorder is present 
without peripheral vitrearetinal pa- 
thology ir about 50% of affected male 
subjects and is so characteristic that 
Deutman® considers it pathognomonic 
of the syndrome. The scle reported 
homozygais female sabject*"’ had 
severe foweal and peripheral retinal as 
well as sigment epitkeHal involve- 
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ment in both eyes, with progressive 
visual deterioration most of her life. 
That our three young women have 
only modest visual involvement, that 
their father is normal ophthalmoscopi- 
cally, and that there is no anamnestic 
evidence of central visual loss or 
retinal pathological condition make 
this pedigree unique. 

Fluorescein angiographic results in 
two of our patients were normal and 
in case 1 showed a barely discernible 
increased fluorescence through the 
macular pigment epithelium. The re- 
lationship of this abnormality in the 
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pigment ep:thelium te the history of 
visual deterioration amd the observed 
structural caanges in che outer retina 
is uncertain. However. the mild foveal 
form of sex-linked retinoschisis mani- 
fests either no argiegraphic abnor- 
malities or only subtle pigment epi- 
thelial changes resulting in similar 
hyperfiuorescence. "> Angiographi- 
cally, the retinal vasculature was 
normal in all three patients reported 
and intraretinal pooling of dye did not 
occur. 

Our patients had nermal color vision 
when tested with the usual pigment 
plates. Each had a low total error score 
on the Farnsworth-Munsell 100-hue 
test, with a predilection for these 
mistakes to appear along the tritan 
axis." Responses on a Nagel anoma- 
loseope suggested protanomalous 
trichromacy in ail three affected 
women, which was aot confirmed by 
other color tests. This slightly reduced 
sensitivity to red has been noted also 
in sex-linked retineschisis.* Possible 
explanations for this behavior in our 
patients include the following: (1) an 
abnormal orientation of the retina 
such that foveal cones are pointed 
toward the edge rather than the 
center of the pupil. (2) an abnormal 
red-absorbing filter in the ocular 
media; or (3) the presence of a foveal 
cone pigment with an anomalous 
absorption spectrum. The normal per- 
formance of other tests of color 
percepticn and normal Stiles’ incre- 
ment brightness “hresholds for all 
three cone mechanisms reasonably 
eliminate the latter two choices from 
consideration. 

None of the three affected young 



















-women could perceive either Haiding- 
_er’s: brushes or Maxwell’s spot, al- 
though both entoptic phenomena were 
perceived readily by unaffected sib- 
_~ lings and by each parent. In our expe- 
rience, men affected with juvenile 
< sex-linked retinoschisis similarly are 
“unable to recognize these phenomena, 
_ whereas unaffected family members 
including female carriers are able to 
perceive them. These observations 
may imply either a deficiency of 
macular xanthophyll in our subjects or 
a reduced sensitivity of the foveal blue 
cones. This latter premise is partly 
substantiated on the Farnsworth- 
` Munsell 100-hue test by the predomi- 
“nance of the few observed errors 
-along the tritan axis. 
<0. The dark adaptation curves in our 
patients showed either normal or 
‘slightly elevated final cone and rod 
‘thresholds. These responses are less 
affected than those in most individuals 
with X-linked retinoschisis.* How- 
_ ever, finer assessments of cone and rod 
performance are described above. 

The ERG recordings of all affected 
women displayed normal photopic b- 
wave amplitudes; the scotopic a-wave, 
~ b-wave, and b-wave implicit times 
were also normal, except for the 
scotopic b-wave of case 1, which was 
minimally subnormal. Whether this 
observation suggests a widespread 
structural defect in the neuroret- 
_ ina™ or a progressive involvement in 
“the eldest sibling may only be 
answered by further examination. 
“The electro-oculogram was normal in 
‘the only affected patient (III-1) on 

whom it was performed. 
co The differential diagnosis of the 

-ophthalmoscopic entity observed in 
our three patients is limited. Cibis'* 
reported a pair of female monozygotic 
‘twins with peripheral retinoschisis 
and proposed an autosomal recessive 
mode of inheritance. The bilateral 
‘involvement in each patient was 
discovered at age 19 and was asso- 
- dated with high myopia, a nonspecific 
macular pigmentary degeneration, 
-and slightly reduced visual acuity, 
-from 20/30 to 20/70 in different eyes. 
Unfortunately, this family has been 
lost to follow-up (Dean Burgess, MD, 
written communication, May 1976), 
and the evolution of the macular 
lesions is not available. Each of our 
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-affeeted patients was ‘minimally hy- 






permetropic and none had peripheral 
retinal pathological findings. 

Favre-Goldmann syndrome,” an 
autosomal recessive disorder, has se- 
vere night blindness even in child- 
hood, cataracts, an extinguished ERG, 
and extensive vitreoretinal and pig- 
ment epithelial alterations. In gener- 
al, the pattern of the foveal retinoschi- 
sis and edema is more extensive and 
much coarser than in our patients. 

Cystoid macular edema associated 
with a number of retinal diseases” 
may resemble the foveal dystrophy 
described above. However, the specific 
etiologic associations and classical flu- 
orescein angiographie findings of pet- 
aloid intraretinal staining readily dif- 
ferentiate cystoid edema from foveal 
retinaschisis. 

Gass” described an atypical cystoid 
macular edema in three men who 
consumed toxic levels of nicotinic acid. 
In one of his patients, the macular 
changes resolved within one week of 
discontinuing the drug and promptly 
reoccurred when it was reinstituted 
on twe separate occasions. Fluorescein 
angiography did not identify any 
diffusion of dye from the parafoveal 
retinal capillaries into the extracel- 
lular fluid of the cystoid spaces of the 
swollen maculae. None of our patients 
was taking any prescription or pro- 
prietary medication at the time of 
discovery of the foveal retinoschisis. 
Furthermere, the early age of onset in 
each patient, the symmetry of all 
affected eyes, the simultaneous in- 
volvement of both monozygotic twins, 
and the absence of involvement in the 
only male sibling, is best explained by 
an autosomal recessively inherited 
disorder. However, we are unable to 
explain the history of visual change in 
case 1 on an ophthalmoscopic basis 
only, although we were not able to 
examine her at the time of its onset. 

It would appear that this form of 
foveal retinoschisis represents a pre- 
viously enreported macular dystrophy 
that closely resembles the sex-linked 
juvenile form (Fig 9). This disorder 
properly may be included in the 
differential diagnosis of foveal ret- 
inoschisis in a person of either sex 
when there is no antecedent family 
history ef central visual loss or sex- 
linked inheritance. 
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"Khalid J. Awan, MD 


: -9 The inc dence of nonaneurysmal con- 
` genital anomalies of the retinal arteries 
was determmed by ophtha avoscopic ex- 
amination: cf the eyes of 2120 consecu- 
tive healtw individuals wn nose ages 
ranged tram 6 to-68 years. taasual anom- 
alies were tripie branching. anomalous 
< course, arteriolar-arterial crossing, un- 
-usual tortacsity, prepapillany ‘oops, aber- 
rant macular arteries, unusual supply of 
the optic disc, presumec ‘otal ciliary 
arterial supoly ef the retira, anomalous 
relationship with the centra retinal vein at 
the optic disc, and pseudoereurysm of a 
major. retinal artery. Ciliomtinal arteries 
are the commenest of tse congenital 


-o vascular aromaiies of the sina. 


= (Arch Gpathaimol 95:1197-4202, 1977) 
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Jascular Anomalies of the Retina ; 


W Tith the exception of an occa- 
sional cilioretinal artery, the 


arterial circulation of the retina is 
supplied entirely by the central retinal 
artery. On leaving the optic disc, each 
quadrantal branch of this artery 
divides in two; the eight arteries 
course toward the periphery of the 
fundus where their final extensions 
near the ora serrata turn around in 
loops to form venules.’ 

Such a wide variation exists in the 
course and distribution of the retinal 
vessels that each person, or even the 
individual eyes in the same person has 
a different pattern. In spite of this, 
the anomalies of vessels of the vaseu- 
lar field of the retina have been 
reported only rarely.“ A triple 
branching of a retinal artery is consid- 
ered a rarity,?* and the crossing of 
two similar vessels of the retina is 
considered a very rare and “freak” 
occurrence.” * 

I conducted a study to learn the 
incidence of the nonaneurysmal and 
noncommunicating anomalies of the 
retinal arteries in the healthy and 
normally functioning eyes of the 
general population. 
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SUBJECTS AND METHODS. 


This study included 2,100. consecutive 
patients seen on rqutine office visits. The 
age of the youngest patient was 6 years 
and that of the oldest. was 68 years. Only 
those patients were irzluded in the study: ` 
who. were systemically healthy and had no 
ocular abnermalities that could create the 
appearance of the congenital anomaly by 
altering the retinal vasculature. f 

Ophthalmoseopic examination was per- ` 
formed after full mydriasis, achieved by 
the ocular instillation of tropicamide 1% 
and phenylepkrine hydrochloride 10% eye 
drops. No observation of an aneurysmal 
vascular anomaly was included in this 
study. ee l 

FINDINGS 
Anomalies ir Branching 

Trichotomous branching of a retinal 
artery was seen in 14 eyes. Trifurca-_ 
tion occurred at or sear the optie dise- 
in 11 eyes. In the remaining three, it 
occurred further frem the dise—in one 
eye in the nasal sida of the retina and 
in the other two-in the temporal side 
of the retina (Fig 1) Both of the 
papillary arteries divided trichoto- — 
mously ir. one eye. In one eye, both the 
artery and the aecompanying vein. 
showed triple branching (Color Fig 1). 
In one eye, the central limb of the 
trifureation of the inferior temporal 
artery curved upward and crossed the 
upper limb to supply the macula (Fig 


Retinal Arterial Anomalies 





Fig 1.—Trifurcation of nasal retinal artery 
(arrow). 





Fig 4.—Superior temporal retina receives 
its blood supply from large branch of 
inferior temporal artery (arrow). 


2). This case was unusual in that 
trifurcation of a retinal artery and an 
arteriolar-arterial crossing involved 
the same arteries. The branches of a 
trifurcation ran at right angles in only 
three eyes. 

Comment.—As a rule, in the trifurea- 
tion of a retinal artery, the side 
branches run outward from the main 
trunk almost at right angles. This did 
not appear to be the case in the 
present study. Most of the cases of 
triple branching occurred at some- 
what acute angles. Primrose? stated 
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Fig 2.—Inferior temporal artery has divided 
into three branches. The central smallest 
branch curves upward and crosses su- 
perior division to supply paramacular area 
(arrow) 





nasal artery curves 


Fig 5.—Superior 
around the optic disc like a hook, and its 
terminal branch supplies inferior nasal 
retina (arrow). 


that triple branching of retinal vessels 
is of sufficient rarity to be notewor- 
thy. This study showed that it is not so 
uncommon. However, the eye in which 
arteriolar-arterial crossing was also 
present and the eye in which the vein 
accompanying the involved artery also 
had triple branching do appear to be 
unusual and rare 


Anomalies in Course 
In 11 eyes, the inferior temporal 
retina was supplied by a large branch 
from the superior temporal artery 





Fig 3.—Inferior temporal retina is supplied 
by large branch from superior temporal 
artery (arrow). 





Fig 6.—Loop formed by crossing of two 


arteries is occupied by large vein 


(arrow). 


(Fig 3), and the reversal of this distri- 
bution was seen in eight eyes (Fig 4). 
In five eyes, the superior nasal artery 
curved along the nasal border of the 
disc resembling a hook and supplied 
the inferior nasal retina by its termi- 
nal branch (Fig 5). Other cases of 
anomalous distribution were catego- 
rized as arteriolar-arterial crossings. 
Comment.—The retina below the 
median raphe received its blood sup- 
ply through the arteries that normally 
go to the retina above it and vice 
versa. The clinical importance of this 
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Color Fig 1.—Trifurcation of superior 
temporal artery (open arrow) and tricon- 
fluence of the accompanying vein (solid 
arrow). 





Color Fig 4.—Large macular branch from 
major infe-ior temporal artery runs straight 
upward (errow). After passing horizontal 
midline cf retina, it divides into two 
branches. One of these two branches 
courses toward the optic disc diamet- 
rically opposite to normal direction of 
retinal vessels. 


anomalous blood circulation lies in the 
productien of paradoxical field defects 
after occlusion of the -nvolved ar- 
teries. 


Anemalous Arteriolar-Arterial 
Crossings 


In nine eyes, the artery of the nasal 
quadran- crossed the artery of the 
correspoading temporal quadrant 
(Color Fig 2) at or near the disc. Of 
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Color Fig 2.—Inferior temporal artery 
crosses inferior nasal artery (arrow). 


Color Fig 5.—Prepapillary loop in vitreous 
(arrow) is formed by inferior temporal 
artery. 


these, seven eyes involved the inferior 
vessels and no crossing was found 
between the superior and the inferior 
temporal or nasal arteries. In three 
instances the loop formed by the 
arteriolar-arterial crossing was occu- 
pied by a vein (Fig 6). In one girl a 
small nasal branch of the inferior 
papillary artery crossed the inferior 
nasal and inferior temporal arteries to 
supply the paramacular area (Color 
Fig 3). In one eye, the arteriolar- 
arterial crossing occurred further 
from the dise (Color Fig 1). One eye 
showed the crossing between two 









Color Fig 3.—A small branch arises from 
inferior papillary artery and crosses inferi- 
or nasal and then infedior temporal arteries 
to supply paramacule area (arrow). 





Color Fig 6.—Large artery appears from 
behind disc marcin at 9:30-0’clock posi- 
tion. At 12-o'clock pesition, it divides into 
two large branches to supply superior 
retina. Another arge cilioretinal artery 
appears at 4-o'clock position. It supplies 
inferior retina. Smal cilioretinal artery at 9- 
o'clock position supplies, macula (ar- 
rows). There is no central retinal artery; 
central retinal vein is normal. 


superior nasal arteries and also 
between the inferior nasal and the 
inferior temporal arteries (Fig 7). In 
one eye, the interior temporal artery 
and vein crossed the corresponding 
inferior tempcra! artery and vein 
(Fig 8). 

Comment.—The last three cases ap- 
pear to be unique. In 1954, Michaelson® 
said that he had never observed or 
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Fig 7.—Two arteriolar-arterial crossings 
(arrows), one between two superior nasal 
arteries and the other between inferior 
nasal and inferior temporal arteries, in the 
same fundus. 





Fig 10.—Central retinal artery is temporal 
to central retinal vein. Optic disc is also 
malformed. 


read about a crossing between the two 
similar vessels of the retina. Duke- 
Elder? stated that, as a rule, in the 
absence of vascular anomalies (race- 
mose aneurysm, etc), an artery or a 
vein never crosses another vessel of 
the same type. I found only one case of 
arteriolar-arterial crossing in the 
English literature.° 

This study demonstrated that if 
crossings of similar retinal vessels are 
sought with special interest and par- 
ticular care, they are not rare. 

Since almost all the arteriolar- 
arterial crossings occurred at or near 
the disc (the same is true of venular- 
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£ 
Fig 8.—Both inferior temporal artery and 
vein crass their corresponding counter- 
parts from inferior temporal retina (ar- 
row). 


Fig 11.—Arteries are convoluted, but veins 
have straight courses. 


venous crossings’), I think that they 
result from the gradual atrophy of 
Bergmeister papilla. To begin with, 
the papillary artery and its two 
quadrantal branches stand upright in 
the glial tissue of Bergmeister papilla 
in a Y configuration. After the 
complete atrophy of the prepapillary 
tissue, this Y lies flat on the retina or 
the disc. Arteriolar-arterial crossing 
occurs sideways—one limb of the Y 
reaches the retina before the other 
and the second limb crosses the first 
one in its turn to lie flat. Snodgrass” 
believed that such crossings were the 
result of an overlap in the response of 





Fig 9.—Central retinal artery lies temporal 
to central retinal vein in optic disc 
(arrow). 





Fig 12.—Inferior temporal artery forms 
half-circle loop and then disappears under 
peripapillary retina (arrow), only to reap- 
pear nearby. 


the growing vessels to the retinal 
factor. 


Uncommon Arterial Supply of 
Optic Disc 

In one eye a retinal artery of the 
third order appeared to supply the 
papilla by following a course diamet- 
rically opposite to the normal direc- 
tion of retinal arteries (Color Fig 4). 
In three eyes, a small branch from the 
papillary portion of one of the 
quadrantal arteries dipped into the 
optic dise without any of its branches 

supplying the peripapillary retina. 
Comment.—The first eye in the 
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Fig 13.—Macular artery arises rectly from 
central retin =l artery. It proceeds straight 
toward macela and then divides into two 
equal branc! es that embrace macula. 


above category appears to te the only 
case of its mature reported in the 
literature. Although the surface nerve 
fiber layer əf the optic nerve head 
receives ifs arterial supply mainly 
through the branches of retinal 
arteries, these branches most com- 
monly aris= from the mair arteries of 
the peripapillary retina ané less often 
on the dis. Papillary arterial blood 
supply fræœn a retinal artery of the 
third orde- seems very unusual. 

Controversy exists cone2rning the 
blood supp:y of the prelaminar portion 
of the opti nerve head. Some authori- 
ties beliewe that it comes from the 
peripapillery choroidal vessels.* Oth- 
ers, howeer, disagree.’ The central 
retinal artery does not contribute any 
branches æthis region.* However, the 
relatively arge branches of the major 
arteries, which suddenly dipped into 
the optie dises of these three eyes, 
may have penetrated desp enough to 
supply the prelaminar portion of the 
optic nerve head. 


Anemalous Relationship 
Wita Central Retinal Vein 


In three eyes of two patients, the 
normal xelationship of the central 
retinal artery and vein on the optic 
disc was reversed, ie, the central 
retinal artery was temporal to the 
central ætinal vein (Fic 9). In one 
patient, əoth optic discs were anoma- 
lous. Tł= dises were irregular in 
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Fig 14.—Large 
directly across macula, but fovea centralis 
is spared. 


artery courses 


shape, had no optic cups, and appeared 
waxy pink in color (Fig 10). 

Comment.—Such a small incidence 
indicates that these three eyes are the 
exception that proves the rule that the 
relationship of the central retinal 
artery and vein on the optic disc is 
essentially constant. 


Tortuosity of the Arteries 


Anomalous tortuosity of the retinal 
arteries occurred in ten eyes. Those 
eyes in which the tortuosity was 
pronounced and affected only the 
arteries (Fig 11) were the only ones 
included in the study. 

Comment.—Gauss"’ estimated that 
tortuosity of the retinal arteries alone 
was twice as common as that of the 
veins and occurred in approximately 
16% of the population. Walsh and 
Hoyt, however, hold the opposing 
view, and I agree with them. 

The incidence of tortuosity of the 
retinal arteries alone was appreciably 
smaller than that reported by Gauss.” 
This discrepancy seems to be the 
result of strict adherence to the crite- 
rion of including only those cases in 
the present study who had marked 
tortuosity of the arteries, but none at 
all of the veins. This study establishes 
that such cases are not as common as 
is generally believed. 


Prepapillary Arterial Loops 
In one eye, a complete prepapillary 





Fig 15.—Small, oulb-ike formations on the 
inferior papillary artery (solid arrows). 
These are pseudoaneurysms formed by 
branch coursing behind papillary artery 
(Open arrow). 


arterial loop was seen (Color Fig 5). 
The inferior nasal artery emerged 
from the center of the optic disc and 
proceeded toward the 7-o’clock posi- 
tion. At the margin of the disc, it 
made a 360° turn, thus forming a 
circle and coming to lie on itself. This 
loop projected into the vitreous for 
approximately 4 diopters. In three 
eyes, semicircular half loops of qua- 
drantal arteries projected from the 
optic disc into the vitreous (Fig 12). A 
quadrantal artery ran straight for- 
ward from its origin into the vitreous. 
It curved backward and disappeared 
into the peripapillary retinal tissue, 
reappearing on the retina a short 
distance from the disc margin. 

Comment.—Vascular loops in the 
vitreous are uncommon and usually 
unilateral anomalies that appear as 
single small rings or larger loops with 
one or more spiral twists.” Clinically, 
they produce no symptoms. Bisland” 
reviewed the literature and concluded 
that arteria loops were more common 
than the veneus ones. However, 
during the course of this study only 
one vencus loop was observed. 


Anomalous Macular Arteries 


In 19 eyes, before the central retinal 
artery divided into two papillary 
arteries, the macular artery arose and 
ran directly toward the macula. Just 
before reaching the macular area, it 
divided into two branches that em- 
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praced-the macula in a Y configura- 

tion (Fig 13). Seven patients were 

“bilaterally affected. In two eyes, a 

large retinal artery traversed the 

“macular area but spared. the fovea 

-centralis (Fig 14), and because of this, 

“the visual acuity was not affected. 
Comment.—The vascular supply of 

the macular region usually comes 
from the branches of the superior 
< temporal and the inferior temporal 
vessels. A macular artery arising 
directly from the central retinal 
artery was seen less commonly even 
than a cilioretinal artery supplying 
the macula (see below). 

Aberrant macular vessels are rare.” 
It appears that anomalous macular 
veins, although rare, are more com- 
mon than anomalous macular ar- 
- teries. 























Anomalous Ciliary Circulation 
of Retina 


Cilioretinal arteries were found in 
~ the eyes of 368 patients. In 71 patients 
the occurrence was bilateral. In 27 
eyes the blood supply of one or more 
quadrants of retina was cilioretinal. 
Multiple cilioretinal arteries were 
seen in 51 eyes. All of the eyes were 
examined ophthalmoscopically; fluo- 
rescein angiography was not per- 
formed. All vessels that appeared 
from behind the dise margin and 
= curved sharply around it to supply the 
cretina were considered to be ciliary in 
origin. One eye of a 7-year-old boy was 
extremely unusual in that no central 


01, Duke-Elder WS, Wybar KC: The Anatomy of 
the. Visual System, in Duke-Elder WS (ed): 
System of Ophthalmology, vol 2. St Louis, Cv 
© Mosby Co, 1961, pp 363, 345-346. 
“2. Duke-Elder WS: Normal and Abnormal 
“Development: Congenital Deformities, in System 
of Ophthalmology, vol 3, pt 2. St Louis, CV Mosby 
“Co; 1963, pp 782-793. 

3.-Primrose J: Triple branching of retinal 
blood. vessel. Br J Ophthalmol 44:246, 1960. 
CA Chisholm IA: Uncommon retinal vascular 
anomalies. Br J Ophthalmol 50:257, 1966: 
5. Snodgrass MB: Anomalous development of 
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retinal artery was present. The cen- 
tral retinal vein was normally located. 
The retina appeared to be getting its 
arterial blood supply totally from the 
cilieretinal vessels (Color Fig 6). One 
large cilioretiral artery appeared at 
the &30-o’clock position of the disc 
margin and ran toward the 2-0’elock 
position through the substance of the 
disc. At the 12-o’clock position, it 
divided into two large branches. One 
of these curved backward to supply 
the entire upper temporal quadrant 
and the other the entire upper nasal 
quadrant. A small branch from the 
main irunk of this artery and another 
small cilioretinal artery at the 
9-o'clock position supplied the central 
retina. Another large artery appeared 
from under the disc margin at the 
4-o’dock position, coursed over the 
disc, and divided into two large 
branches that supplied the corre- 
sponding inferior quadrants of the 
retina. 

Camment.—Because of the ophthal- 
moscopic features, which do not 
appear to support an early branching 
of the central retinal artery, the 
retina of the above case was appar- 
ently receiving its blood supply entire- 
ly from the ciliary system. I could find 
only one other similar case in the 
literature.’ Unfortunately, the par- 
ents did not grant permission to do 
fluorescein studies on this patient. 

Ciljoretinal artery is by far the most 
common anomaly of the retinal circu- 
lation. in faet it is so common that I 
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wonder whether it is appropriate. to 
consider it an anomaly. Recently, 
Justice and Lehman" demonstrated 
by fluorescein angiography and ster- 
eoscopic fundus photography that 
49.5% of their patients had cilioretinal 
arteries. 


Pseudoaneurysm of Retinal Artery 


In one case, an unusual localized 
“dilatation” of the inferior papillary 
artery was seen. It resembled a small 
aneurysm along the course of the 
artery (Fig 15). Biomicroscopic exami- 
nation showed that this knob-like 
formation on the artery was actually 
due to a sudden backward turn of one 
of the branches at its origin (Fig 15). 
After this sharp turn, the branch ran 
behind the parent trunk and finally 
made its appearance a short distance 
away from its origin. The knob-like 
formation at the origin of the branch 
gave a false impression of an aneu- 
rysmal dilatation of the parent 
trunk. 

Comment.—The clinical importance 
of a pseudoaneurysm lies in the fact 
that if its nature is not recognized, it 
may lead to unnecessary investiga- 
tions. Such a finding has not been 
previously mentioned in the litera- 
ture. 
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After Intraocular Lens Implants 


Otto H. Jungschaffer, MD 


+ Intraceslar lenses are a challenge to 
< the retina surgeon. Forty-three eyes with 
pseudophakia and retina’ detachment 


“were exam ned. Intracapsuier and extra- 


capsular cataract extractions had been 
performed, and different types of lenses 
“had been Implanted. 

The sirge most importasttactor for the 
successful repair of these pseudophakic 
detachmerts was visual access to the 
retina. 

(Arch Gohthaimol 95:1 205-1204, 1977) 


he ase: of intraocalsr lens im- 

plans has greatly increased in 
“the United States dumng the last 
three years. Intraocular lenses pre- 
“sent a rew challenge to the retina 
surgeon. Visualizatior cf the retina 
is limited by the implant, neces- 
sitating much greater effort in the 
examination. This arcicle considers 
the management of *etinal detach- 
ment in patients with @raccular len- 
ses. It is based on my experience over 
a periec of seven years. 


PATIENTS AND METHODS 


Forty-three patients «:th retinal de- 
tachment after removal e? a senile cata- 
ract“ané insertion of as intraocular lens 
were reverred to me fos examination and 
treatment, The average age of the 43 pa- 
tients was 69 years, The oungest was 42 
years olf, the oldest was 33. Twenty-seven 
eyes -had intracapsular «ataract extrac- 
tions, 16 had extraezzsular cataract 
extractions, of which @& were by phaco- 
emulsification. The legs implants were 
BinkHoest iris-clip lenses or other iris-sup- 
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tachments 


ported lenses with additional support by 
suture, metal clip, posterior capsule, or lens 
remnants. Three anterior chamber lenses 
with external fixation had been implanted 
in three eyes. Eyes with posterior cham- 
ber lenses were not examined. The time 
between lens implant and retinal detach- 
ment varied from 1 to 32 months, with an 
average of 6.6 months. 

The pseudophakic patient usually saw 
his ophthalmologist shortly after the onset 
of symptoms. Since the detachments were 
of recent origin, the patients could better 
relate the onset and location of the ob- 
scured area. This was helpful in the later 
search for the tear. 

The anterior segment was examined 
with the slit lamp to determine the avail- 
able clear pupillary area. The position and 
type of fixation ef the intraocular lens 
were noted. Invasive techniques to im- 
prove the visualization through the pupil- 
lary area were avoided. 

The fundus was. examined with the pa- 
tient in a supine position, using the Sche- 
pens binocular indirect ophthalmoscope. 
Careful dilation and scleral depression 
were used in all eases. If the intraocular 
lens was not secured by a suture or similar 
means, the patiert had to be kept supine 
until the pupil constricted. 

A scleral bucking was done in 41 eyes, 
but was tailored to each case, based on pre- 
operative findings, condition of sclera, and 
exact location of the tear. 

All tears were localized with diathermy. 
Smail tears characterized by narrow oper- 
culum only were now identified definitely 
by sharp contrast of red choroid and coag- 
ulated white retina. The location of the 
tears from the limbus was measured and 
averaged 11.7 mm. This localization mark 
was the only treatment applied to small 
tears. For larger tears, one or more 
cryotherapy applications were added un- 
der direct visual control. The number of 
eryotherapy and diathermy applications 

















































increased if the tear was not definitely 
identified curing the preoperative exami- 
nation. 

A eireling silicone zand was used in 39 
eyes and placed uncer stretch over the tear 
between two ancher =itures. The ends of 
the bank were joirec with a polyethylene 
sleeve. This sleeve made it possible to ad- 
just the intraocular <«nsion to the desired 
amount in any stage of the procedure. 

Seleral dissection and an implant. were 
used in two eyes ‘tc secure the buckle in 
the desired positicn. Telease of subretinal 
fluid was done in 2 es. It appeared to be 
the safer and more sficient procedure to 
close the breaks thato introduce a scleral 
implant that could 2roduce high intraccu- 
lar pressure. 


RESULTS 


The retina exa ination in.all cases 
was dif—cult ard “ime consuming be- 
cause of the charged entrance pupil 
and presence cf the intraocular lens. 
After phacoemuisification, the diffi- 
culty was somet-mes a partly opaque 
capsule. An extracapsular cataract 
extraction made. he fundus examina- 
tion even more ciffieult and lengthy. 
In some cases Whe examination re- 
quired several sessions totaling many 
hours, which sometimes resulted in a 
frustrated exawiner and a disap- 
pointed patient. The major problems 
of examinatien were mechanical, in- 
fammatery, or optical obstructions, 
such as secor.dary cataracts, synech- 
ias, poor pupikary dilation, reflec- 
tions, and/or bght scatter. Lens dis- 
placement occuared in four eyes. The 
lens was reocsitioned surgically in 
two eyes. D:letion of the pupil-and 
positioning ef the patient’s head re- _ 
positioned the ens in the other two 
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Superimposed breaks of 39 retinal detachments after intraocular lens implants. 


eyes. Close cooperation of the patient 
= was essential at all times. 
~The extent of the detachments var- 
ied from involvement of one quadrant 
to four total detachments. Vitreoreti- 
“nal changes ranged from no obvious 
traction to extensive traction folds. 
A detachment characteristic of an 
intraocular lens implant did not 
emerge. There was one giant tear 
with inverted flap involving half of 
“the retina. Preoperative positioning 
‘of the patient? was effective in un- 
folding the flap, and no ill effects 
-from the intraocular lens were noted. 
All retinal. breaks (except one gi- 
-ant tear) were superimposed on one 
‘sketch (Figure). The number, type, 
size and distribution can be seen on 


> the sketch. There was a predominance 


of horseshoe type tears. A total of 51 
breaks were found in 39 eyes, an 
average of 1.3 per eye. The average 
size was less than 1 mm in diameter. 
Some very small horseshoe tears were 
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recognized orly by a narrow oper- 
culum protruding into the vitreous. 
This type of horseshoe break was 
more preminent but not character- 
istic of these detachments, but had 
this importance: it was anterior to the 
equator, it was small, and it was fre- 
quently the orly tear responsible for 
the detachment. 

No marked difference of shape, size, 
location, and aumber of tears was 
noted between intracapsular and ex- 
tracapsular extractions, including 
phacoemuisification. 

A surgical complication directly at- 
tributable to the intraocular lens was 
a hyphema at ‘he beginning of the 
operation in on2 patient. Dislocation 
of lens oecurred twice intraopera- 
tively. 

No unexpected change in the IOP 
was noted postcperatively. The ante- 
rior segment was unchanged after 
the scleral buckl:ng procedure. No un- 
expected pestoperative complications 


. 


unique to retinal detachments after 
pseudophakic implants were noted. 


Visual Results 


Of 43 eyes, one eye had atrophia 
bulbi; another eye had such cloudy 
media after extracapsular cataract 
extraction that no breaks could be 
found. These two eyes were not oper- 
ated on. Of the 41 retinas surgically 
treated, four remained detached. Vi- 
sual function improved in all reat- 
tached 37 eyes. Central vision in eight 
eyes was between 3/200 and 10/200; 
in three eyes, 20/200, in four eyes, 
20/100. The remaining 22 eyes had an 
average vision of 20/40. The cases of 
poor visual results could not be ex- 
plained by any common denominator, 
and do not appear directly related to 
the intraocular lens. 

Follow-up ranges from three 
months to seven years after retina 
surgery. Final data regarding the 
status of the retina and visual acuity 
were obtained from the referring im- 
plant surgeon. 


COMMENT 


A direct cause and effect relation- 
ship between the intraocular lens im- 
plant and retinal detachment was not 
apparent. The intraocular lens im- 
plant, however, made the retinal ex- 
amination notably more difficult. 

The pseudophakic retinal detach- 
ment shared the characteristics of 
frequent small tears in the periphery 
with aphakie retinal detachments.** 
If all tears can be found and treated, 
the anatomic and visual results are 
satisfactory. 


Key Words.—Intraocular lenses; retinal 
detachment; cataract extraction; pseudo- 
phakia. 
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Simu tandous Recording 


. of Electroretinogram 


>» o 





: and 


isual Evoked Response 


Focal tanulation Under Direct Observation 


Tatsuo Hirose, MD; Yozo Miszike, MD; Akira Hara, MD 


: + A system hes been tested that allows 
simultaneews recording of the retinal 
response. ‘exect-oretinogram: JERG]) and 
the occipitel response (visual evoked 
Yesponse VEAP with focal protic stimu- 
lation of tae mtna under direct observa- 
tion of the tendus. A helium-neon gas 
laser ig used as a stimulus source. The 
Alaser is chosped either by a pen motor or 
a rotating dae. The laser is sitached to a 
biomicroscepe through whict the exam- 
iner can obve the fundus of the subject 
during the eniire recording session. The 
optically ciest contact lens isenade with a 
flat surface hat neutralizes retraction due 
to the corres, thereby allowing fundus 
observatior: by microscope. Two metal 
wires mourced inside and outside of the 
; lens serve as: the electrode jor the ERG. 
-< Graticules censisting of concentric cir- 
© cles and redial lines are prajected onto 
=the: subject s fundus, providing a pattern 
that the examimer can use to determine 
the exact Icoation to be stimulated in the 
fundus. Wit proper adjustmeent of stim- 
ulus and background illumination, local 
ERG and WER can be recorded simulta- 
‘neously by stimulating the macula. 
(Arch Opeitialmol 95:1205-1208, 1977) 


he advent of the cemputer has 
made E possible to #ecord small 





-s electrical cesponses froye the retina 


(el lectroratino zram [ERG > and from 
1 cortex (visual evoked 
7VER) by stimulating a 
2 the bum retina by 









light.) 
such respè 
VER) ferr 
with seme 


ses al ERS and local 
zgnosis have been made 
suceess Ob these 
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tests have not yet become widespread 
clinical tools. One impediment to clin- 
ical use has been the difficulty of 
securing the ocular fixation of the 
patient being tested. Use of the direct 
ophthalmoseope** * or pleoptophor” 
in observing the fundus of subjects 
during the VER recording is an effort 
toward this goal, but ERG recording 
has not been attempted using the 
same system. Previous reperts de- 
scribe a system that allows us to 
record VER by focal illumination of 
the retina from the macula up to 60° 
peripherally in the dark while moni- 
toring the position of the patient’ seye 
with an infrared seope.**** However, 
this system does net allow us to record 
local ERG because the intensity range 
of the stimulus adequate for local 
VER is ineffective in producing an 
ERG response. When the stimulus 
intensity is increased, ERG can be 
recorded but the response obtained is 
due largely to the stray light effect. In 
order to obtain local ERG by an 
on-and-off light stimulus, it is essen- 
tial to suppress the stray light effect 
by flooding the retina with constant 
background illumination. The present 
report deseribes a system for record- 
ing ERG and VER simultaneously, 
using focal stimulation of the retina 
by direct observation of the fundus 
with the biomicroscope, anc reports 
the trial of this system in a normal 
human subject who, informed of the 
nature of the procedures to be used 
and possible side effects, consented to 
participate. 


MATERIALS AND METHODS 
Stimulating System 





The source of the photic stimulator is a 
helium-neon gas laser with a wavelength of 
6828 A(Spectra-Physics Model 135, 3 mW). 


Simultaneous Recording of ERG end VERHirese et 





The laser (Fig 1, L) wae mounted on top of 
the biomicroscope (O-ympus, Fig 1, M). The 
laser beam is focused ia the plane of the .. 
shutter. The followiag ¿wo types of shut- 
ters are installed: (1. Agen motor or vane 
(Fig 2, 8,) driven br as electronic stimu- 
lator that controls the fzequency and dura- 
tion of the light puise. It is used: for 
stimulus frequencies below 20 Hz. Rising 
and falling time of tke stimulus chopped by- 
the pen motor is 180 asec, (2) The other 
shutter consists of twerotating dises (Fig 
2, S.) each af which opens to a half circle. - 
By adjusting the relatixe positions of these 
two motor-driven discs: one can vary. the. 
width of the sit or opening that controls. 
the duration of the stimulus. Rising and 
falling time is less thar 100 psec measured 
at the stimulus frequency of 20 Hz. The - 
speed with which the discs rotate rep- 
resents the stimulus frequency. This shut- 
ter is used when stimais frequency is set 


above 20 Hz. A smal mirror is attached’ >” 


under the second disc. This mirror catches. 
the light from the smal light bulb installed 
below (Fig 2, L). The Iht reflected by the 
mirror activates the phetocells (Fig 2, P) to: 
send a trigger pulse that initiates. the 
sweep of the oscilloseepe and starts the 
computer. By changing the relative loca- 


tion of the mirror: add the slit, one can» 


adjust the delay betwaen the onset of the 

tracing ane the stimaus. The laser beam- 
that passes through the slit when. the 

shutter is open is reded in luminance by 

a series of interchangeable neutral density 

filters (Fig 2, D). Fid stops of various 

sizes are inserted to change the stimulus 

diameter (Fig 2, F} Then the beam isbent < 
by a prism (Fig 2, M) and sent to the 
subject’s eve through the contact lens (Fig 
1). A joystick (Fig Land 2, J)in front of the 
examiner {E) changes the angle of the 
prism in order te eentrol- the entrance 
location of the beam iato the pupil. . 


Observation System 


The subject’s furius is observed with the 
biomicroscape and the flat contact lens, / 
which alse serves as an. electrode for 
recording ERG. The light source for 
constant Sackgroanc illumination is -a 
tungsten filament baib (Fig 1, B) whose 
rays are bent by the grisms, After passing 
through the reutral density filters (Fig 2, 
N), the rays are seat Eto the subject's eye. 
The glass slide thet carries the graticules, 
consisting of fine bleck concentric circles- 
and radial lines, is placed in the light path 
and this pattern is projected onto the 
subject’s acular fincus. Concentric lines 
indieating the degree of eccentricity from 
the center of the background light and 
lines indieating meridians help the exam- 
iner orient the position of the stimulus in 
the fundus. With nazimum pupillary dila- 














ES 


Fig 1.—Overall picture of laser stimulator. Helium-neon gas laser 
(L) is attached to biomicroscope (M) for fundus observation 
Incandescent bulb (B) in microscope is used as source ot 
background illumination. Electronic stimulator (C) drives shutters 
for stimulus light and controls duration and frequency of photo- 
stimuli. Subject (S) is wearing flat-surface contact lens that allows 
examiner (E) to observe fundus and also serves as electrode for 
ERG. Joystick (J) changes direction of laser beam 


Fig 2.—Close-up of essential parts of system shown in Fig 1: S, 
and S., shutters for chopping laser; S, is pen motor for relatively 
low frequency chopping and S, is rotating-discs shutter for high 
frequency. L indicates small light bulb. Rays strike mirror under 
the rotating disc and activate photocells (P) triggering recording 
system before shutter opens. D indicates neutral density filters 
control intensity of laser; F, field stop regulates size of stimulus; 
M, light-reflecting prism for laser; and N, neutral density filters for 


tation, the background light shines from 
the fovea to 15° all around. The essential 
components of the system are illustrated in 
Fig 3. 
Recording System 

The electrode for ERG is a contact lens 
(Lovac) modified by flattening the front 
surface (Fig 4). This neutralizes the refrac- 
tion due to the cornea of the subject and 
allows the examiner to observe the fundus 
through the microscope. The ERG is 
recorded between the two silver ring elec- 
trodes that are embedded inside (Fig 4, 1) 
and outside (Fig 4, 2) of the contact lens. 

The electrode for VER comprises a pair 
of 8 mm diameter silver dises (Grass) each 
of which is pasted on the scalp at the 
locations Pz and Oz (bipolar lead).** The 
wires connecting these silver dise elec- 
trodes are shielded to the ground. The 
ground electrode attaches to the subject’s 
chin. 

The potential differences between these 
electrodes for both ERG and VER are 
applied to the inputs of the amplifiers of an 
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background light. 
EEG machine (Grass). The lower and upper 
frequency responses of the amplifiers are 
50% down at 1 Hz and 75 Hz. The amplifier 
outputs are delivered to the computer 
(PDP & Digital) that averages 200 
responses per recording. 

RECORDING AND RESULTS 


The pupil of a normal subject is 
fully dilated with a combination of 
10% phenylephrire hydrochloride and 
1% cyclopentolate hydrochloride. The 
subject avoids excessive exposure to 
light prior to the test. Preparations 
for attaching the electrodes are made 
under ambient illumination. No strict 
dark adaptation is necessary as the 
recording is per-ormed under light 
adaptation. After the VER electrodes 
are attached to the scalp, the subject’s 
chin is positioned on the chin rest and 
the forehead is placed against the 
band (Fig 1). After application of 
topical anesthesiz, the ERG contact 


lens is applied. Thick-consistency me- 
thylcellulose is instilled between the 
lens and the cornea, and the air bubble 
is expelled. The contact lens is fixed in 
position by adhesive tape applied 
around the lens and the lids. The other 
eye is covered tightly. The subject can 
wear the lens with relative comfort 
while avoiding any unnecessary eye 
movement which may cause an air 
bubble to form under the lens. The 
examiner observes the fundus of the 
subject through the biomicroscope 
with a magnification usually set at 
eight. The examiner directs the center 
of the background light to the fundus 
area that he wants to stimulate and 
directs the laser beam through the 
center of the subject’s pupil. Sponta- 
neous EKG and the baseline fluctua- 
tions from the ERG electrodes are 
monitored and recorded on paper by 
the EEG machine. When the baselines 
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Fig 3.—Laser delivery system under direct observation of ocular fundus. Beam from 
helium-neon gas laser (1) is focused by lens to plane of shutter (4), which is driven and 
controlled byelectronic stimulator (2). Stimulus frequency is displayed as digital number 
(3). When sautter is open, beam passes through a series of neutral density filters (5) and 
a spot size selector (6). Beam is then reflected by prism (10), the angle of which is 
controlled by joystick (7). Background light is from tungsten filament lamp (14) with 
adjustable input voltage (15). Rays pass through lenses and are reflected by prisms and 
projected to subject’s eye. Set of neutral density filters (11) in light path controls 
intensity. Graficules, consisting of circular and radial lines indicating eccentricities and 
meridians (13), are inserted in light path and projected onto the subject's fundus. 
Examiner cam observe fundus with variable magnification (9) as stimuli are delivered 
through bicmmcroscope and flat contact lens (16) worn by patient. 





Fig 4.—Contact lens electrode for ERG recording. Metal ring 
attached on concave side of contact lens (1) serves as the active 
electrode. Armother metal ring (2) touches palpebral conjunctiva 
and serves as reference electrode. Lens is clear with flat surface, 
allowing examiner to observe fundus. 


Fig 5.—The WER and ERG recorded simultaneously with focal 
stimulation ofmacula (top) and optic disc (bottom). First, second, 
and third trecings in each figure represent VER, ERG, and 
response from photocell respectively: Negativity at electrode Oz 
results in upward deflection in YER. Positivity of cornea results in 
upward deflection in ERG. At top, a, b, and d indicate ERG 
components. Note that VER and ERG responses can be recorded 
clearly by focal macular stimulation. When the same stimulus is 
given to optic disc, no response appears. 
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are stabilized, the responses are fed to 
the computer. Stimuli are given every 
0.31 second. An average of 200 
responses zre received in each record- 
ing. Slight deviation of the subject’s 
eye from the stimulus can easily be 
corrected by asking the subject to 
direct his gaze to the proper location 
and by adjusting th= position of the 
laser beam with the joystick (Fig 1, J). 
Figure 5, top, shows VER and ERG 
simultaneously recorded by stimulat- 
ing the macula with a circular stim- 
ulus spot of 3.75 eegrees with an 
intensity of 0.59 x 10° W/sq em. The 
background light intensity is 
1.74 x 10-° W/sq em. When the stim- 
ulus and the center cê che background 
light are directed to tae optic disc of 
the subject, no response is obtained 
(Fig 5, bottom). The sabject does not 
see the laser when it is hitting the 
optic disc, proving that the responses 
obtained by macular stimulation are 
due to local excitat-ou of the retina by 
the laser and not te the stray light 
effect. 


COMMENT 
Both ERG and VEE are known to 
be recorded by foce illumination of 
the retina, but to the best of our 
knowledge, this is the first successful 
attempt to record local VER and ERG 
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sim Itaneously using ic 


vation of the retina. The present 

= system appears to be more reliable 
than<:those commonly used, which 
require the subject to fixate while 
presenting the spot stimulus at differ- 
ent locations in the visual field, 
because the present system allows the 
-examiner to observe the exact location 
of the fundus being stimulated and to 

adjust the position of the stimulus 
during the recording should the sub- 
ject’s gaze deviate. 

The fine concentric circular and 

radial lines projected on the subject’s 
- fundus further help the examiner to 
- orient the stimulus exactly. 
Proximity of the active and refer- 
ence electrodes for the ERG, and 
properly shielded VER electrodes, 
‘make it unnecessary to conduct these 
tests in an-electrically shielded room. 
= [tis obviously necessary to keep the 
recording time short. This could be 
-accomplished by using a high stimulus 
-frequency so that many responses can 
“be averaged in a relatively short 
“period of time. When the stimulus 
“frequency is too high, however, 
<- con-effects. (a and b waves) overlap 
with. off-effects (d waves) making it 

“impossible to identify each compo- 

nent.** A stimulus frequency of about 

3 Hz appears adequate to allow a and b 

waves to appear without being con- 

taminated by the d wave. The system 
> tan, if necessary, deliver stimuli with 
-< a frequency of up to 40 Hz. The VER 
components of a single photic stimula- 
tion last much longer than those of 
_.. ERG.” Under the present conditions, 
--not only does the on-effect overlap 
with the off-effect,?* but VER elicited 
<: by a single stimulus may overlap with 
“that produced by the subsequent stim- 
ulus. However, this may not prevent 
‘practical interpretation of the results 
since.the shape of the VER changes 
greatly with the change of stimulus 
factors, and each component has not 
been entirely proven to have specific 
_ physiological significance as do ERG a 
: and b waves, 

Recording local VER from the 
‚macula is much easier than recording 
local ERG because the former is rela- 

‘tively large and can be evoked with a 
very small stimulus spotř; 
responses are very small and require a 
larger stimulus spot size. The stimulus 
spot should be positioned in the 





















1208 Arch Ophthalmol—Vol 95,. July 1977 





lating conditions under direct obser- 


local ERG 


“adapted area. “When the stimulus spot 
is positioned eccentric from the center _ 


of the light-adapted area, stray light 
effects tend to appear; thus the nonil- 
luminated part of the peripheral 
retina produces a response. 

The present system records ERG 
reliabiy from localized stimulation of 
the macula and also allows recording 
of VER simultaneously. This method 
will enable us to determine which 
layer of the retina is disturbed in a 
patient with macular disease. For 
example, nenrecordable macular ERG 
and VER would suggest the presence 
of a lesion in the photoreceptors or 
lesions in the entire thickness of the 
retina Presence of the A wave with 
an abnormal b wave and an abnormal 
VER would suggest the lesion to be 
present in the middle layer of the 
retina, the location of the origin of the 
b wave.™" Normal ERG and abnor- 
mal VER would indicate the lesion is 
in the gang ion cell layer of the retina 
or a more proximal part of the visual 
pathway including the optic nerve. 
Clinical trials of the present method 
would be valuable in understanding 
the pathological findings of various 
lesions affecting the macula and in 
differential diagnosis in patients with 
central scotoma. 
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iring yourself up-to-date on what's new in occupa- 


tional health. Consult with top experts. Participate 
ir workshop sessions that deal with topical interest. 


two-day meeting is open to all health profes- 
nals anc is of particular interest and help to part- 
me occupational physic ans. Concurrent sessions 
will cover health programs for special employee 
groups, werk stress and job performance, the vital 
role of the occupational health nurse, toxic sub- 
Stances in industry, emergency medical/disaster 
Planning, and many other topics. 


Highlight ef the Congress will be the award lun- 
cheon honoring “The Prysician of the Year,” cho- 
sen by the President's Committee on Employment of 
the Handicapped. 


/ Expand 

_ your horizon 
In occupational 
health... 


at the 37th AMA Congress on Occupational 


Stouffer’s Riverfront Towers 
St. Louis, Missouri Sept. 19-20, 1977 


= 
w 
3 
O 


















For advance registration or further information, use 
the form below. 


ce A Se; ST cH ‘Om i Sewn emule RN See: Str, summed inne esa sans 


| Department of Environmental, Public, 
and Occupational Health 
American Medical Association 
535 North Dearborn Street 
Chicago, Illinois 60610 


Please : 
C Send me more information 
L] Register me for the 37th Congress. Enciesedis: 
my check for $40, payable to the AMZ 








MB 910-2310-5010 





ffiliation 





| Address 


City a 

















Alfred VOGT 
Lehrbuch & ATLAS DER SPALTLAMPENMIKROSKOPIE 
Berlin (Springer) & Stuttgart (Enke) 1930-1 942 


























2nd edition in three volumes. . 
Vol. 1 (Technique & Methods, Cornea & Anterior Chambers containing 83 plates 
Vol. 2 (Lens & Zonula) containing 163 plates 

Vol. 3 (Iris, Vitrious & Conjunctiva) containing 160 plates 

90 percent of the 2346 figures on these plates are colored 





This celebrated Atlas on Slit-Lamp-Microscopy of the Living Eye has be now reprinted 
in colors on enamelled paper of the finest quality! 
Price of the complete set: DM 1400.- + 32, 50 Postage 





SEND YOUR ORDERS DIRECTLY TO THE PUBLISHER (with remittance) 
J.P. Wayenborgh, publishers 

Postfach 646 

D-5300 BONN-BAD-GODESBERG (West Germany) 






















AN OBJECTIVE APPRAISAL 
OF INTRAOCULAR LENSES 


~The warchir 


OPHTHALMIC FIXATION TARGET 


Attracts and holds 


November 30-December 2, 1977 









This wil be a different sort of a course on intraccular lenses, focusing on the indivations-and - 
coniraindications, jong term results, complications, and alteraative modes af therapy including continous: 


fixation for wear soft contact lenses. Frequent discussion periods will enccurage a full candid interchange of experience 
and ideas. 
Ophthalmoscopy, The course will attempt to define the. proper role of inteacular lenses in modern cataract surgery. This 


grogram is acceptable for Category 1 credit towards the Americen Medical Association Physician's Recognition 
Award and the Certificate in Continuing Education of the Calfornia Medical Association. 
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Retinoscopy, etc. 
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„vvith the future in sight 


Manufactured by diversatronics inc 


‘\UVOSWITCH I 


Automatic room 
light regulator 


Instrument recharger 


Work saver 


When you remove your rechargeable instrument trom its 
recharging well on the Autoswitch II, room ard fixatien tight- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswicch II 
returns the room to its original lighting...and recharges 
up to three hand instruments in its spare time (them’s also 
an optional hanger for one corded instrument). Spec al slit 
lamp and indirect ophthalmoscope controls are prowided; 
ten self-illuminated control buttons, includirg three manual 
overrides, are featured on the control panel. 


The Autoswitch II is available with or wthout sdesially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 


You don’t have time 
to do without it. 
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456 Parkway, Lawrence Park Industrial District, Brooma, PA 19008 
Philadelphia + New York * Boston + Los Angeles + Chicago + Houston + At'arta = Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced in Broomall, PA 
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__* Accomnaccative esotropia may prevent 
_eachild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 

: as play.. and negative cosmetic effects 

- may alte" peer relatianships. 
Phosppline Iodide 


_(echothicphate iodide) may be 
able tc fange tae lineup. 


Diagnəsis...To hep determine if there 

is an accammodativ2 basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilied daily in each eye, 
prior to reining, for two or three weeks. 


. Treatment... if there is a significant 
accommodative facicr present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is:c‘ten sufficient for treatment, as 
long as “he drug is well tolerated. 
PHOSRHOLINE IOD DE acts by altering 
the aceommodative convergence/accom- 
modation relationship in a favorable way, 
so that neer vision is obtained with less 
accoramo dative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPOLINE ODIDE may help 
correcta rasidual daviation. 








(EC THIOPEATE 

IODIDE FOR CPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 
mo: lative esotropia 











The Ophthalmos Division 
KO" AYERST LABORATORIES 


BRIEF SUMMARY 
{For full prescribing en see pacxage circelar } 
PHOSPHOLINE IODID 

CECHOTHIOPHATE ODIDE FOR OPHTHALMIC SCEUTION) 
PHOSPHOLINE IODIDE is a long-acting shoiinesterase inhibitor for 
topical use. 

indications: Glaucoma — Chronic open-angle glaucoma. Subacute 

or chronic angle-closure glaucoma alter widectorry cmwhere surgery 
is refused or contraindicated. Certain nor-uveitic scendary types of 
glaucoma. especially glaucoma foliowing cataractsusgeary. | 

Accommodative esotropia —Concomiant esotrapias with a signif- 
icant accommodative componert. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due te the possibility of 
increasing angle block. : 

3. Hypersensitivity to the active or inactive ingrecier:s. : : 
Warnings: 1. Use in Pregnancy: Safe use anticheliresterase medica- 
tions during pregnancy has not been established, sor sas the absence 
of adverse effects on the fetus or on the respiratior of re neonate. 

2. Succinylcholine should be administered only wit: great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of passible respicatory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucom with 
PHOSPHOLINE IODIDE in patients whc.are.at the satne time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse addiive effects. 
Precautions: 1. Gonioscopy is recommended pricr t jati 

2. Where there is a quiescent uveitis of a historyof the 
anticholinesterase therapy should be aveided or used cautiously be- 
cause of the intense and persistent miosis and cillaryanuscle contrac- 
tion that may occur 

3, While systemic effects are infrequent, propenuseef the drug 
requires digital compression of the nasc-acrimal cuctsfor a minute or 
two following instillation to minimize dra nage intc themasal chamber. 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is recessary if salivation, 
urinary incontinence, diarrhea, profuse sweating,. muscie weakness, 
respiratory difficulties, or cardiac irregularities oceur : 

5. Patients receiving PHOSPHOLINE ODIDE who are exposed to 
carbamate or organophosphate type inzecticides.ard pesticides (pro~ 
fessional gardeners, farmers, workers it plants rearmJacturing or 
formulating such products, etc.) shouid be warned œ the additive 
systemic effects possibie from absorpticn of the pesticide through the 
respiratory tract or skin. During periods of exposere#a such pesticides, 
the wearing of respiratory masks, and frequent wasting and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extrerrie: caution, ifat 
ali, in patients with marked vagotonia, bronchial esthima, spastic gas- i 
trointestinal disturbances, peptic ulcer. sronounced tradycardia and 
hypotension, recent myocardial infarction, epilepsy parkinsonism, and 
other disorders that may respond adversely to vago‘snic effects. 

7. Anticholinesterase drugs should ba employed prior to.ophthalmic 
surgery only as a considered risk because of the s0zable occurrence, 
of hyphema. 

8. PHOSPHOLINE IODIDE should be used with great caution, if atall, 
where there is a prior history of retinal Cetacnment. 

Adverse Reactions: 1. Although the relationship. if any, of retinal detach- 
ment to the administration of PHOSPHDLINE |CDIGE nas not been i 
established, retinal detachment has been reported iv a few cases during 
the use of PHOSPHOLINE IODIDE in adult patients»s¢thout a previous 
history of this disorder. 

2. Stinging, burning, lacrimation, lid muscle twetclng, conjunctival and 
ciliary redness, browache, induced myopia with siset blurring may occur, 

3. Activation of latent iritis or uveitis tray occur 

4. Iris cysts may form, and if treatmert is contiaued, may enlarge 
and obscure vision. This occurrence ismore frequent in children: 

The cysts usually shrink upon ciscontinuance ofthe medication, re- 
duction in strength of the drops or frequency of mstlation, Rarely, 
they may rupture or break free into the aqueous Regular examina- 
tions are advisable when the drug is being presc~ibec for the treat 
ment af accommodative esotropia. 

5. Prolonged use may cause conjunstival thickening. obstruction of 
nasolacrimail canais. 

6. Lens opacities occurring in patients under treatment for glaucoma 
with PHOSPHOLINE IODIDE have been reported end similar changes 
have been produced experimentally irsnormal monkeys. Routine 
examinations should accompany clinigal use of the drug. 

7. Paradoxical increase in intraocule: pressure may fallow anti- 
cholinesterase instillation. This may be alleviatec by prescribing a 
sympathomimetic mydriatic such as phenylephrine: 

Overdosage: Antidotes are atropine, 2 mg: parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 2& mg. per ag. intravenously... f 
artificial respiration should be given if pecessary 

Supplied: Four potencies are avëlable. 1E miz package for. 
dispensing 0.03% solution: 3.0 mig. package ford. 2% solution: 
6.25 mg. package for 0. 125% solution 12.5 mg. pacxage fol 6.25% 
solution. Also contains potassium ace&ate (sodiuny waro eor: acetic - f 
acid may have been incorporated to adjustpH¢ f 
chlorobutanol (chloral derivative), mannitol, boic 
sodium phosphate. 
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Share your views... 
with the «Haag-Streib 
teaching microscope 7100 


This monocular microscope for 2 
observers provides 10 times magnifi- 
cation through an easily-read cross 
pattern which permits rapid identifi- 
cation of specific eye areas. 


It is designed to allow participation in 
the examination by your professional 
colleague or by the student, the tech- 
nician or the nurse. It also allows the 
teaching of applanation tonometry 
with the Applanation Tonometer T900. 


The microscope 7100 fits all original 
Haag-Streit slit lamps 900, it is the 
perfect solution for both joint consul- 
tation and instruction. 


For further information contact your 
nearest Haag-Streit representative 


Haag-Streit Service, Inc. 
sarr Subsidiary of Haag-Streit AG., Berne, Switzerland 
P.O. Box 127, 6 Industrial Park 


Waldwick, New Jersey 07463 
(201) 445-1110 





; Clinicopathologic Case Report 


Edited by William H. Spencer, MD 
Pacific Medical Center, San Francisco 94115 


Clinicopathologic Correlations 


in Diabetic Retinopathy 


II. Clinical and Histologic Appearances 


of Retinal Capillary Microaneurysms 


George H. Bresnick, MD; Matthew D. Davis, MD; Frank L. Myers, MD; Guillermo de Venecia, MD 


© One eye of a 21-year-old patient with 
proliferative diabetic retinopathy was 
available for clinicopathologic correla- 
tion. The fiuorescent spots in a fluores- 
cein angiogram were correlated with the 
changes in color fundus photographs and 
with the corresponding histologic find- 
ings in a trypsin digest preparation of the 
retina. A round, regular fluorescent spot 
was the most reliable diagnostic indicator 
of retinal capillary microaneurysms, al- 
though some microaneurysms appeared 
as irregular fluorescent spots, tiny fluo- 
rescent spets, or dark silhouettes with or 
without fluorescent halos. Very large fluo- 
rescent spots cerrelated with very large 
irregular pouch2s that may represent 
intraretinal neovascularization. Fluores- 
cein angiography was considerably more 
sensitive than color fundus photography 
for the detection of retinal capillary 
microaneurysms. 

(Arch Ophthalmol 95:1215-1220, 1977) 


he retinal capillary microaneu- 
rysm has leng been recognized as 
an early ophthalmoscopic sign of 
diabetic retinopathy.'? Microaneu- 
rysms appear ephthalmoscopically as 
red spots when they are young or 
mature, and appear as white spots 
when they hyalinize with age.» 
With the introduction of fluorescein 
angiography early workers thought 
that they had found a more effective 
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way to demonstrate microaneurysms. 
Scott and coworkers,** studying the 
fundus of a diabetic patient, found 
many more fluorescent spots in the 
fluorescein angiogram than micro- 
aneurysms in the color fundus photo- 
graph; they concluded that the addi- 
tional fluorescent spots were micro- 
aneurysms undetectable by routine 
ophthalmoseopy or color photogra- 
phy. 

Norton and Gutman” lent support 
for this notion in a study of fluores- 
cent spots with slit-lamp biomicros- 
copy. They were able to correlate 
many more fluorescent spots with 
microaneurysms when they examined 
the fundus with biomicroscopy in- 
stead of ophthalmoscopy. They 
pointed out, however, that other 
pathologic conditions might simulate 
microaneurysms angiographically. 
For example, they suggested that in 
the patient reported by Scott et al,*° 
many of the fluorescent spots might 
have been drusen in Bruch’s mem- 
brane. Kohner et al* confirmed this 
suggestion in a follow-up fluorescein 
study of Scott’s original patient. 

Clinicopathologic correlations pro- 
vide an opportunity to compare the 
clinical and histologic appearance of 
fundus lesions in diabetic retinopa- 
thy."° In the present study the fluo- 
rescent spots in a fluorescein angio- 
gram were correlated with the patho- 
logic changes in the color fundus 
photographs and with the correspond- 
ing histologic findings in a retinal 
trypsin digest preparation. The size 
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and shape of the fluorescent spots 
varied, so that the spots were clas- 
sified inte several categories ac- 
cording to their pattern of fluores- 
cence. The frequency with which the 
spots in each category of fluorescence 
correlated with histologically proved 
microaneurysms was cetermined. 


REPORT OF ÆA CASE 


The patient was ‘irst seen on Jan 12, 
1972. She wes 21 years old, and had had 
insulin-dependent diabetes mellitus since 
the age of 4. Her blood pressure was 104/62 
mm Hg supine and 96/40 mm Hg stand- 
ing. 

Eye examination showed 20/30 visual 
acuity in eaca eye. Ophthelmoscopy showed 
severe proliferative diabetic retinopathy 
bilaterally with extensive neovasculariza- 
tion involving the dise and posterior part of 
the retina. Numercus small red spots, 
thought to zepresent microaneurysms or 
dot hemorrhages, and several small yellow- 
white spots, thought te represent hyalin- 
ized microaneurysms, were seen in the 
posterior pole of both eyes. Macular edema 
was absent on slit-lamp biomicroscopic 
examination. 

Color stereo fundus photography and 
stereo fluorescein angiography of an area 
superior temporal to the macula in the left 
eye were performed on Fb 11, 1972 (Fig 1 
and 2). For the angiogrephy 10 ml of 5% 
fluorescein was injected rapidly into the 
antecubital vein. Am imterference type 
excitation fiker was positioned in front of 
the flash tube and an interference type 
barrier filter was placed in front of the 
film plane. The angiogram was recorded on 
black and white film “ASa 400), and devel- 
oped in a high-contrast developer at 21.1 C 
for five minutes. 
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Fig 1.—Color fundus photograph of the superior temporal 
quadrant of the left eye. Numerous dark spots (red in the original 
color photograph) and several white spots of different sizes are 
noted. A frond of preretinal new vessels overlies branches of the 


superior temporal artery (arrow). 


Photocoagulation therapy was not rec- 
ommended for this patient because the 
neovascularization was so extensive. In- 
stead she was referred for pituitary 
surgery, and a complete transsphenoidal 
hypophysectomy was performed on March 
14, 1972. Her postoperative course was 
complicated by intractable water and elec- 
trolyte disturbance and bronchopneumo- 
nia. She died on May 12, 1972. 

The eyes were enucleated seven hours 
after death, and fixed immediately in 3.7% 
formaldehyde solution. Three months had 
elapsed between the time of fluorescein 
angiography and the time of death. Both 
eyes have been studied histologically, but 
this report is confined to a description and 
correlative analysis of the fundus photo- 
graphs and retinal tissue from the superior 
temporal quadrant of the left eye. 


TECHNIQUES 


Enlarged 4 x 8-in prints of selected 
frames of the fluorescein angiogram were 
used to identify and classify the fluores- 
cent spots. A transparent plastic sheet was 
placed over the prints, and each fluorescent 
spot was circled and given an identification 
number. The capillary phase of the angio- 
gram (17 seconds following fluorescein 
injection) and the late venous phase 
(8 minutes following injection) were stud- 
ied in detail. The fluorescent spots were 
also studied by viewing stereo pairs of the 
angiographic negatives with a Donaldson 
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Fig 2.—Fluorescein angiogram centered slightly to the nasal side 
of Fig 1. The fluorescent spots in the angiogram are more 
numerous than the dark spots in Fig 1. Dark silhouettes in the 


angiogram correspond to some of the larger dark spots in Fig 1. 
(Areas 1 to 4 will be correlated with the trypsin digest specimen in 
subsequent photographs.) 


stereoscopic viewer top. 

In order to determine the fundus 
appearance of each spot, the site in the 
color stereo photographs corresponding to 
each duorescent spot was studied. Each 
site was graded as follows: red spot, yellow- 
white spot, or ne fundus lesion visible. 

The segment of retina corresponding to 
the photographie field of the fluorescein 
angiogram was dissected from the formal- 
dehyde-fixed globe, and digested in 
trypsin accerding to the technique of 
Kuwabara and Cogan." The flat-mounted 
retinal digest preparation was stained first 
with oil red O and hematoxylin, and 
studied by Hght microscopy. It was then 
decolerized with aleohol, restained with 
PAS and hematoxylin, and reexamined 
mieroscopically. 

Careful correlation was made between 
the fluorescent spots in the angiogram and 
the microvascular lesions in the trypsin 
digest preparation. A fluorescent spot was 
consiGered to be correlated reliably with a 
specific histologie lesion if the site could be 
identified topographically in relation to the 
positien of the surrounding arterioles, 
venules, or capillaries. 


RESULTS 


A total of 230 fluorescent spots were 
identified. Distortion of the histologic 
specimen during digestion, mounting, 
and staining made the correlation of 





some of the spots uncertain; 35 were 
eliminated from further analysis for 
this reason. Twenty-three fluorescent 
spots located at the edge of the 
photographie field were eliminated 
because the fluorescent images were 
blurred, and 15 additional spots were 
eliminated because they were partial- 
ly obscured by a sheet of preretinal 
new vessels. The remaining 157 fluo- 
rescent spots were correlated with the 
color fundus photographs and the 
histologie specimen. 


Patterns of Fluorescence 


Each fluorescent spot was placed 
into one of the following five catego- 
ries: 

1. Regular spot: round or oval 
configuration with a distinct margin, 
consistent with the traditional de- 
scription of a fluorescent microaneu- 
rysm.** 

2. Irregular spot: configuration 
more irregular than the traditional 
description of a fluorescent micro- 
aneurysm. The margin was often 
indistinct. 

3. Tiny spot: smaller than the tradi- 
tional description of a fluorescent 
microaneurysm. Some had a regular 
outline and others a smudgy outline. 
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__ 4. Very large irregular spot: consid- 

erably larger than the traditional 
descriptien of a fluorescent micro- 
aneurysm. The configuzation was ir- 
regular. ut the margin was distinct. 

5. Dar= spot: dark silaouette in the 
fluorescem angiogram; “ound or oval 
configuration with a distinct margin. 
Some hae ‘luorescent caps or halos in 
the capilExry phase, othe=s developed a 
halo only in the late phase, and some 
did not facresce in any phase. 


Classificatior of 
Histologic Lesens 


Vascular lesions idertified in the 
trypsinized specimen were placed into 
one of th= following four categories: 

1. Regalar microaneu-ysms: round, 
regular saccular dilatens of the 
retinal czpillary bed. Tley contained 
oval endotaelial cell neelei in their 
walls ane smaller, irregular or lobu- 
lated wh tte blood cell ruelei in their 
lumina. The intensity of PAS staining 
ranged fmm mild to intense; oil red O 
staining was either absent or ranged 
from miH te intense. These lesions 
probably represent youag or mature 
microanearysms. 

2. Irregular (hyalinzed) micro- 
aneurysms: irregular secular dila- 
tions of the retinal capilary bed. The 
walls of taese lesions wese less cellular 
than the regular micoaneurysms. 
With PAS most stained intensely. 
With oil red O most failed to stain, 
while a few stained omly faintly. 
These lesons probably sepresent old, 
hyalinizee microaneurysms. 

3. Very large irregular pouches: 
irregular saccular dilations of the 
retinal capillary bed, considerably 
larger tłan microaneurysms. The 
walls of taese lesions were hypercellu- 
lar. They all stained irtensely with 
PAS and stained faintly or not at all 
with oil red O. 

4, Dilaæd eapillary sezments: non- 
aneurysral dilated segments of the 
retinal capillary bed. 


Clinicopathologic Carrelation 


The verius patterns of fluores- 
cence anc the histological lesions with 
which they correlated will be illus- 
trated be clinicopathobgic correla- 
tions frem four representative areas 
(outlined in Fig 2). 


Arch Opħtħēimol—Vol 95, .uly 1977 


Ma cia SS . ak” J ‘ 
BESS 


Fig 3.—Left, Fluorescein angiogram (capillary phase); higher powerof areas 1 and 2 (Fig 





2). Note regular fluorescent spots R1, R2, R6, and irregular fluorescent spot 11. A much 
larger irregular spot V1 is seen. D1 is a dark spot with a ñuarescent cap. Right, 
Fluorescein angiogram (late venous phase—same field as Fig 3, left). R2 is still visible; 
three additional regular spots (R3, R4, R5) were not pr2sent in the capillary phase. D1 
has developed a full fluorescent halo. (Fluorescein leakage from preretinal new vessels 


obscures the lower left corner.) 


Area 1.—Fluorescent spot R1 (Fig 3, 
left) was a regular spot that correlated 
with lesion H1 (Fig 4), a hyalinized 
aneurysm; R2 was a regular spot that 
correlated with M1, a regular micro- 
aneurysm. Fluorescent spot I1 was an 
irregular spot that correlated with H2, 
a hyalinized aneurysm. R3 and R4 did 
not fill until the late phase of the 
angiogram (Fig 3, right); both corre- 
lated with regular microaneurysms, 
M2, M3. R5 also did not fill until the 
late phase (Fig 3, right); it correlated 
with a hyalinized aneurysm, H3. 

Area 2.—Fluorescent spot V1 (Fig 3, 
left) was a very large irregular spot 
that correlated with lesion P1 (Fig 5), 
a very large irregular pouch. Fluores- 
cent spot R6 was a regular spot that 
correlated with H4, a hyalinized aneu- 
rysm. D1 was a dark spot (Fig 3, left) 
with a fluorescent cap that correlated 
with H5, an irregular aneurysm; D1 
developed a full fluorescent halo in the 
late phase (Fig 3, right). There were a 
number of tiny fluorescent spots to 
the right of R6 that were difficult to 
evaluate in the trypsin digest spec- 
imen because of distortion of the spec- 
imen, but no definite microaneurysms 
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were seen in th area. 

Area 3.—Fluor2scent spot V2 (Fig 6) 
was a very large irregular spot that 
correlated with lesion P2 (Fig 7), a 
very large irregular pouch. R7 and R8 
both correlated with regular micro- 
aneurysms, M4 M5; R9 correlated 
with an acellular aneurysm, H8. T1 
was a tiny fluorescent spot that corre- 
lated with M6, a small, regular micro- 
aneurysm. Dark spots D2 and D3 
correlated with irregular aneurysms, 
H6, H7. Irregular spot I2 correlated 
with M7. M8 and M9 fluoresced as 
regular sots in the late phase of the 
angiogram (not shown). 

Area 4.—F luorescent spot V3 (Fig 6) 
was a very large irregular spot that 
correlated with lesion P3 (Fig 8), a 
very large irregular pouch. Three ir- 
regular spots (I3, I4, and I5) correlated 
with irregular aneurysms (H9, H10, 
and H11). Dark spot D4 correlated 
with irregular aneurysm, H12. Regu- 
lar spot R10 could not be correlated 
with any specifie histologic lesion. 


Correlation Data 


For each pattern of fluorescence the 
frequency with whieh the fluorescent 
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Fig 4.—Trypsin digest preparation of area 1. (See text for correla- 
tion with Fig 3, left.) Three hyalinized aneurysms (H1, H2, H3) and 
three regular microaneurysms (M1, M2, M3) are seen. Nate the 


“eed 
. 


Fig 5.—Trypsin digest preparation of area 2. (See text for correla- 
tion with Fig 3, left.) The very large irregular pouch (P1) shows 
intense PAS stain. Two hyalinized aneurysms (H4, H5) are seen. A 
dilated hypercellular capillary (arrows) showed a fragmented 


dilated hypercellular capillary segments in the upper portion of 


the photograph (arrows) (PAS, x 25). 
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spots correlated with histologically 
proven microaneurysms was deter- 
mined. An estimate of the reliability 
of eaeh fluerescent pattern as a diag- 
nostic indicator of capillary micro- 
aneurysms-was based on the degree of 
correlation. 

The color fundus photographic ap- 
pearance at the site of each fluores- 
cent spot was also determined. The 
sensitivity of color fundus photog- 
raphy vs fiuorescein angiography in 
deteeting microaneurysms was deter- 
mined by comparing how often histo- 
logically proven microaneurysms 
could be identified in the color photo- 
graphs with how often they could be 
identified in the angiogram. 


Fig 6—Fluorescein angiogram (capillary 
phase); higher power of areas 3 and 4. A 
number of regular (R7 to R10) and irreg- 
ular (12 to 15) fluorescent spots and two 
very large spots (V2, V3) are seen. Tiisa 
tiny spot that correlated with a small, 
regular microaneurysm (Fig 7, M6). Two 
dark spots without fluorescent caps (D2, 
D3) and one dark spot with a fluorescent 
cap (D4) are seen. 


fluorescent column in the 
capillaries above this vessel correlate with an apparently nonper- 
fused zone that lacks a normal reticular fluorescent pattern in the 
angiogram. (Distortion of the lower right portion of the specimen 
precluded accurate correlation) (PAS, x 25). 





angiogram (Fig 3). The acellular 


Regular Fluorescent Spots.—A round, 
regular fluorescent spot was a rela- 
tively reliable diagnostic indicator of 
capillary microaneurysms (Table 1). 
Out of a total of 60 such spots in the 
capillary phase, 52 (82%) were identi- 
fied histologically as microaneurysms, 
36 were regular microaneurysms, and 
16 were irregular microaneurysms. 
Many of these histologically proven 
fluorescent microaneurysms were not 
visible in the color fundus. photo- 
graphs (Table 1); only 17/36 regular 
and 4/16 irregular microaneurysms 
could be detected as red or white 
spots. 

Irregular Fluorescent Spots.—An ir- 
regular fluorescent spot was a less 
reliable indicator of capillary micro- 
aneurysms (Table 1). Although 13 of 
37 (35%) of these spots were identified 
histologically as microaneurysms, the. 
majority were associated with non- 
aneurysmal, dilated capillary seg- 
ments or with no specific histologic 
change. Only three of 13 of these 
histologically proven, irregularly fluo- 
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Fig 7.—Trypsin digest preparation of area 3. (See text for correla- 
tion with Fig 6.) Six regular microaneurysms (M4 to M9) and three 
hyalinized aneurysms (H6 te H8) are seen. Lesion M6 fluoresced 
as a tiny spot. Lesion H6 anc H7 were dark spots in the angiogram 
(Fig 6). Most of the capillaries are acellular and correlate with a 
lack of reticula~ pattern in the angiogram (Fig 6) (PAS, x 25) 


No. of 
Fluorescent Spots 


Round and regular 


Trypsin Digest Preparation 
Appearance 


Color Fundus Photograph 
Appearance 
a ee O 

Red White Not 
Spot Spot Visible 


3E Regular microaneurysm 
Irregular microaneurysm 
No specific change 


Irregular 


Regular microaneurysm 
Irregular microaneurysm 
Dilated capillary segment 
No specific change 


Regular microaneurysm 
Irregular microaneurysm 
Dilated capillary segments 
No specific change 


Very lar@e iregular 





"1 Very large irregular pouch 


rescent microaneurysms were visible 
in the eoler photographs (Table 1). 

Tiny Flearescent Spots.—A tiny fluo- 
rescent spot was also less reliable than 
a regular fllorescent spot in identi- 
fying eapllary microaneurysms 
(Table 1). Out of a total of 33 tiny 
spots, 15 (45%) were found histologi- 
cally to be microaneurysms. Those 
histologic microaneurysms that corre- 
lated with tiny fluorescent spots were 
smaller then the microaneurysms that 
correlated with the larger regular or 
irregular fluerescent spets. Only six of 
15 of these small microaneurysms 
were visibie in the color photographs 
(Table 1). 
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Very Large Irregular Fluorescent 
Spots.—The very large, irregular spots 
were all identified as very large irreg- 
ular pouches in the trypsin digest 
specimen (Table 1). In spite of their 
large size they were difficult to find in 
the color photographs; two appeared 
faintly red, four had pale white 
centers with a faint red margin, and 
five were not seen at all. 

Dark Spots.—Of the ten dark spots 
with fluorescent halos, nine were 
identified histologically as microaneu- 
rysms (Table 2). Of the ten dark spots 
without fluorescent halos, four were 
identified as microaneurysms, while 
the rest were not correlated with any 
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Fig 8.—Trypsin digest preparation of area 4. Gee text for correla- 
tion with Fig 6.) Four hyalinized aneurysms (H€ to H12) anda very 
large pouch (P3) are seen. Lesions HS, H10, and H11 were 
irregular fluorescent spots; lesion H12 was a dark spot (Fig 6). 


specific histologic lesion. All of the 
dark spots were readily visible as 
distinct red spots im the color photo- 
graphs. 

Late-Filling | Microaneurysms.—Six 
histologically prever microaneurysms 
did not fluoresce until the late phase 
of the angiogram (Fig 3, right). There 
were no histologic f2atures to distin- 
guish these from other microaneu- 
rysms. 

Uniderified Micraaneurysms.—Hight 
histologically proven microaneurysms 
were not visible at any stage of the 
angiogram. None of these were visible 
in the color photographs either. 


COMMENT 


Retinal capillary microaneurysms 
presented a variezy of fluorescein 
angiographic appearances. Most of 
the aneurysms fluoresced as distinct 
round, regular spot=in the early phase 
of the angiogram. Many of the older, 
hyalinized aneurysms fluoresced as 
irregular fluorescent spots with indis- 
tinct margins, while small aneurysms 
fluoresced as tiny spots with either 
distinct or indistinct margins. 

A number of microaneurysms ap- 
peared as dark silhouettes, some of 
which had fluorescent caps or halos. 
The aneurysms with this appearance 
were probably paeked with stagnant 
erythrocytes as suggested by de Ve- 
necia et al.'° The juorescent cap or 


halo may have beer caused by flow or — 
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. Table 2.—Analysis of Dark Spots _ 


Trypsin Digest 
Freparation Appearance 


Baccano eae a 


Regular 
Microaneurysm 


: No. of Fluorescent Spots 
: © 10 with fluorescent halos ` 
10 without fluorescent halos 


diffusion of fluorescein into a layer of 

plasma over the surface of the stag- 

‘nant mass. of erythrocytes, or may 

have been due to leakage of fluores- 

‘cein into the wall of the aneurysm. 

The dark appearance may also be 
explained by hemorrhage into the wall 

- of the aneurysms. Red blood cells in 

the walls of microaneurysms have 
‘been described histologically in light 
and electron microseopy. >" 

The very large irregular fluorescent 
pots all correlated with very large 
regular pouches in the trypsin digest 

‘specimen. These lesions tend to occur 

at the end of occluded arterioles, 
bordering zones of nonperfused capil- 

_ laries. The lesions are similar to those 

‘previously described by de Venecia et 
aL” and termed intraretinal microvas- 

-cular abnormalities by them. These 

“authors postulated that the lesions 

may represent intraretinal new vessel 

“formation. 

The histologically preven miero- 
aneurysms that were not visible at 


ol. Mackenzie S, Nettleship E: A case of glyco- 
suric retinitis. R Ophthalmol Lond Hosp Rep 
9:134, 1877. 


=o a Ballantyne AJ, Loewenstein A: The pathol- 


< ogy of diabetic retinopathy. Trans Ophthalmol 
Soe UK 63:95-115, 1948. 

8: Friedenwald JS: Diabetic retinopathy. Am J 
Ophthalmol 33:1187-1199, 1950. 
“od Seott- DJ, Dollery CT, Hill DW, et al: Fluo- 
-rescein studies of ti tinal cireulation in dia- 
“beties. Br J Ophthalmol 47:588-589, 1963. 
+ . Seott DJ, Dollery CT, Hill DW, et al: Fluo- 
‘rescein studies of diabetic retinopathy. Br Med J 
811-814, 1964: 
6 Norton EWD, Gutman F: Diabetic retino- 
‘pathy studied by fluorescein angiography. Oph- 
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irregular 


Microaneurysm No Lesion 





any stage of the fluorescein angio- 
gram may have developed in the 
threa-morth interval from the date of 
the angiogram to the date of death. 
Alternatively, some of these aneu- 
rysms may have been temporarily 
nonperfused at the time of angiogra- 
phy. Intermittent perfusion of mi- 
erogneurysms has been postulated by 
Kohmer and Doilery,“ based on their 
observations that some fluorescent 
spots disappear and reappear in serial 
angiographic studies of diabetic reti- 
nopathy. They attributed the inter- 
mittent perfusien to reversible plug- 
ging of the neck of the microaneu- 
rysms with RBC aggregates. 
Fluorescein angiography was a con- 
siderably more sensitive technique 
than calor stereo fundus photography 
for detecting microaneurysms. Many 
histclogically preven microaneurysms 
that were associated with definite 
abncrmalities in the fluorescein angi- 
ogram could not be correlated with 
any change in the color photographs. 
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Color Fundus 
Photograph Appearance 


Red Spot 


White Spot No Visible 


Irregular (hyalinized) microaneu- 
rysms were particularly difficult to` 
find in the color. photographs, proba- 
bly because their hyalinized wails 
contrasted poorly with the fundus. 
background. Small. microaneurysms 
were also difficult to find because of 
their small size. Perhaps some of these 
microaneurysms would have been de- 
tectable clinically by careful slit-lamp 
biomicroscopy of the fundus as advo- 
cated by Norton and Gutman.’ 

None of the fluorescent spots in this 
particular angiogram were thought to 
represent drusen of Bruch’s mem- 
brane. Examination of the angiogram 
in. stereo pairs provided the basis for 
this conclusion; none of the fluores- 
cent spots appeared to originate deep 
to the retina by stereoscopic analy- 
sis. 
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© A technique to reconstruct totally 
contractec: sockets forms spacious, deep 
ocular fermices to accommodate ocular 
prostheses. Fixation of the midperiphery 
of muecus-membrane-lived, custom- 
made caniormers to the superior and 
interior ersital rims secures. the posterior 
periphery of the conformer deep in the 
orbit. The method restores the normal 
anatomy. af the ocular foenices that not 
only. extends ʻo the orbita: rims but also 
penetrates de2ply into the orbit along its 
roof ang Hoor. The procedure contrasts 
with corventienal, frequertly unsuccess- 
ful methods o7 socket recenstruction that 
form fomices only to the superior and 
inferior erbital rims -witsout extending 
postericr'y info the orbit. : 

Using this technique, we reconstructed 
deep, spacious sockets ` an five patients 
with sereus socket contracture, allowing 
the patients te retain cosmetically accept- 
able artificial eyes. The erinciples advo- 
cated apaly te ail conitraced sockets. 

(Arch Sphtt aimol 95:1221-1228, 1977) 


Reece of totally contracted 
seťkets is rarely se ccessful as the 
rebuilt. socket is unak e to retain a 
cosmetically acceptakie prosthesis. 
Most’ methods of treatment create 
only a.vertieal space beween superior 
and interior orbital aims since the 
ends of the conformer er socket device 
are designed to be seeured to the 
inferieror superior ofsital rims or to 
both. (Fig 1)..° With. postoperative 
contraccure, the upper and lower 
fornice» besome toe sEallow to retain 
a prosthesis. 

The normal anatongy of the ocular 





-. cul-de-sac consists of zot only a space 


between superior and inferior orbital 
rims Get slso one that traverses at 
least 20 mm postegiorly into the 
supericr amd inferiorwrbit along the 
orbital: rocf and floor (Fig 2). This 
posterior conjunctiva: eul-de-sac lies 
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between superior rectus muscle and 
Müller’s and levator muscles superior- 
ly and between inferior rectus musele 
and Miiller’s musele and capsulopalpe- 
bral fascia inferiorly. 

We have developed a surgical proce- 
dure that both creates a space 
between superior and inferior orbital 
rims and successfully reconstructs 
deep posterior superior and inferior 
fornices. Securing the midsuperior 
and midinferior aspects of a custom- 
made conformer to the superior and 
inferior orbital rims allows the poste- 
rior periphery of the conformer to 
penetrate deeply into the orbit. 

The technique has successfully 
created deep superior and inferior 
fornices and the ability to retain an 
artificial eye in five patients with 
totally contracted sockets. 


SURGICAL TECHNIQUE 


Preoperatively the ocularist creates cus- 
tom-made conformers to fit the socket to 
be reconstructed. He constructs these 
devices on the basis of the size of the 
palpable orbital entrance and distance 
between the canthi, and makes several 
sizes for each procedure. The palpable bony 
orbital entrance determines the size of the 
midperiphery of the conformer that will be 
secured to the superior and inferior orbital 
margins (Fig 3). The peripheral aspect of 
the conformer extends posteriorly into the 
orbit. An 8mm diameter hole in the center 
of the conformer allows secretions from 
the graft posterior to the conformer to exit 
the palpebral fissure. Two to four I-mm 
holes are drilled through the superior and 
inferior midperiphery of the conformer to 
allow sutures to connect the orbital rims to 
the midperipheral conformer. Another two 
to four holes at the central superior and 
inferior sides of the conformer adjacent to 
the large central opening permit the suture 
ends to exit anteriorly so that they can be 
tied and easily removed. 

General anesthesia is preferred, but 
when contraindicated, local anesthesia may 
be used. Local anesthesia is achieved by 
injecting 2% lidocaine with epinephrine 
subconjunctivally over any remaining con- 
junctiva and subcutaneously over the 
eyelids and superior and inferior orbital 
margins. In general anesthesia, a contra- 
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lateral intranasal encocracheal tube allows: 
better exposure anc. sterility of the oral’ 
cavity graft site. If an oral endotracheal. 
tube must be used. if i placed on the side 
opposite the propæeđ graft site. 

A 4-0 Slack siik suture through akin. 
orbicularis muscle, aed tarsus at the center: 
of the upser and ower eyelids 1 to:2 mm_ 
from the id margin provides traction; the 
upper lid suture is:ouiled superiorly and the- 
lower lid suture inferiorly to evert thë 
eyelids and expose tae socket. : 

The cettral conjunctiva is incised hori- 
zontally Eetween lateral and medial eanthi 
Contractures of che socket between the 
lateral and medial ‘canthi necessitate a 
lateral canthotomy. Skarp-pointed iris scis- 
sors undermine the-cenjunctiva superiorly 
and inferiorly to the superior and inferior: 
tarsus. Osserving the external conjunctival 
surface rather than the subconjunctival.’ 
surface curing tkis dissection and judging- 
the plane of dissection by the ability to see. 
the scissors throags the translucent con- 
junetiva facilitate dissection im the correct 
plane and preveat battonholing the con- 
junctiva.. Sharp dissection with Westcott 
scissors and blunt dissection with cotton- 
tipped aaplicators extend toward superior 
and inferior orbital rims and posteriorly 
into the orbits (Fig 4A). If an ocular 
implant-is present, the dissection follows. 
the tissues surrounding the implant. If the. 
patient aas levator fanction preoperative- 
ly, avoiding shars dissection. superiorly” 
may preserve the levator muscle. In this 
ease, blant disseeaion with cotton-tipped 
applicators penetrates the orbit, with sharp: 
dissection used orly nasally and. tempo: 
rally. If sharp dissection is necessary 
centrally, the scissams are kept. as close to” 
the implant ané as far from ‘the levator 
muscle as possitle: ia a manner similar to ` 
separatng conjaunetiva from extraocular 
muscles in stsakismus surgery. Blunt 
dissection can zlse be accomplished with ; 
the surgeon’s glovat: finger: a 

The various -cestom-made conformers: 
soak in aqueous bevzalkonium chloride for 
at least'20 minuces and are rinsed in saline. 
Each conformer issld under the eyelid into’. 
the socket; the proper size conformer fits 
snugly and allows-the eyelids to close over ~ 
it. (If aone of tke prostheses adequately 
fits the socket and am ocularist scrubs with 
the surgeon, a prostesis can be adjusted at 
surgery to.achieve the proper fit.) 

A 2-cm skin te bose incision is made over 
the certral inferivr orbital margin about 3 
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Fig 1.—Type of conformer used in most 
methods of socket reconstruction with 
space created only between orbital mar- 
gins and not into posterior peripheral 
orbit. 


mm below the inferior orbital rim (Fig 4B). 
A Tenzel periosteal elevator dissects the 
periosteum from inferior orbital rim and 
orbital floor. The inferior periosteal edge is 
also dissected for several millimeters. A 
motor-driven drill with a small dental burr 
creates two holes over the central inferior 
orbital margin about 1 cm apart. The drill 
burr is applied about 5 mm below the 
inferior oribital rim while a periosteal 
elevator lifts the periosteum from the 
orbital floor to expose the exit site of the 
burr, about 5 to 8 mm posterior to the 
orbital rim. Saline irrigates the field 
during drilling, and suction is accomplished 
with a metal suction tip rather than glass 
to prevent its shattering if it touches the 
drill. 

A 2em skin-bone incision is made over 
the central superior orbital margin about 3 
mm above the superior orbital rim (Fig 
4B). The periosteum is reflected from the 
orbital margin and roof, and two drill holes 
are placed in the superior orbital margin 
and roof similar to those placed in the 
inferior orbital margin and floor. 

A 20 polyfilament (Supramid) suture 
passes through each inferior orbital mar- 
gin hole externally to internally. A large, 
loose surgical needle connected to one end 
of the suture proceeds through periosteum 
and into the inferior aspect of the newly 
created inferior fornix. The other suture 
arm is placed similarly. The ends of the 
suture enter through the midperipheral 
holes on the external inferior aspect of the 
conformer and then exit externally 
through the inferior central holes 
(Fig 4C). 

A 2-0 polyfilament suture passes through 
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Fig 2.—Normal anatomy of deep ocular 
fornices. 


each superior orbital margin hole, exiting 
at the orbital roof. The large, loose surgical 
needle with one arm of the suture pene- 
trates the periosteum and levator muscle 
and exits into newly created superior 
fornix. The other arm is passed similarly. 
The arms of the suture then proceed 
through the midperipheral holes of the 
external superior prosthesis and exit 
through the internal central superior holes 
back to the external surface (Fig 4C). 

Periosteum is then closed with inter- 
rupted 4-0 polyglycolic acid (Dexon) su- 
tures, subcutaneous tissue with inter- 
rupted 5-0 polyglycolic acid sutures, and 
the skin over the cheek and forehead with a 
continuous 6-0 black silk suture. 

A full-thickness buccal mucous mem- 
brane graft is preferred, although 0.009- to 
0.012-inch split-thickness skin graft from 
the inner arm or thigh can be used if buccal 
mucosa is not available. (The disadvantage 
of a skin graft is that it may present a 
malodorous discharge in the socket. Use of 
a thin, split-thickness skin graft void of 
glandular elements minimizes the possi- 
bility of this discharge.) 

Usually the inner aspect of the cheek and 
adjacent upper and lower lips provide the 
mucosa graft. Use of full-thickness rather 
than partial-thickness mucosa minimizes 
contracture of the graft postoperatively. 
Two percent lidocaine with epinephrine 
injected beneath the mucosa of the inner 
cheek and adjacent upper and lower lip 
hydraulically separates mucosa from glan- 
dular tissue and provides hemostasis. A 
towel clip placed over upper and lower lip 
provides traction to expose the cheek (Fig 
4D). The graft size should extend vertically 
to a distance at least double the largest 
dimension of the conformer and horizon- 
tally from 5 mm from the lip to the parotid 
duct exit site. A No. 15 Bard-Parker blade 
outlines the graft size and then sharp- 
pointed iris scissors dissect the mucosa. 
The scissors spreads submucosally while 
the surgeon views the epithelialized muco- 
sal surface rather than the submucosal 


Fig 3.—Custom-made conformer created 
preoperatively to fit reconstructed socket. 
Midperiphery of conformer rests near 
orbital margin while posterior periphery of 
conformer penetrates into posterior orbit 
simulating normal anatomy. 


plane. The depth of dissection is judged by 
the visibility of the spread scissors through 
the translucent mucosa; this visualization 
facilitates locating the correct plane as well 
as minimizing buttonholing mucosa (Fig 
4D). With the external surface of the graft 
over the gloved index finger of the 
surgeon, Westcott scissors excises any 
remaining submucosal tissue from the 
inner surface of the graft. 

The graft is placed around the prosthesis 
with the raw surface outward and most of 
the prosthesis covered. Interrupted sutures 
of 6-0 polyglycolic acid join the edges of the 
graft until the entire prosthesis is covered 
(Fig 4E). At times, this is accomplished by 
suturing the ends of the graft together 
over the largest dimension of the prosthe- 
sis. Other times one end of the graft is 
sutured to the side of the graft about 2 cm 
from the other end to create a “P” config- 
uration, after which all sides are sutured 
together. (This maneuver is especially 
useful in very large sockets.) 

The prosthesis is then inserted into the 
socket (Fig 4F and G). Four or five knots 
tie the pulled-up 2-0 polyfilament sutures, 
the ends, severed and melted with a dispos- 
able cautery, form a bulbous tip to prevent 
slippage. 

A suture tarsorrhaphy is performed by 
placing two 4-0 black silk double-armed 
sutures through skin, orbicularis muscle, 
and superficial tarsus of the lower eyelid 
about 5 mm from the eyelid margin and 
exiting through the gray line (Fig 4G). 
Each arm passes through the gray line of 
the adjacent upper eyelid and proceeds 
through superficial tarsus, orbicularis mus- 
cle, and skin. One double-armed suture is 
placed at the junction of the nasal and 
central third of the eyelids and the other at 
the junction of the temporal and central 
thirds of the lids. Sutures tied over cotton 
pledgets close the eyelids (Fig 4H). 
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taith cotton-tipped applicators be- 
tween. eyelids and. sribital contents 
alcng orbital roof and floor. Solid line 
incicates site of precp#rative shrunken 
‘Cubee-sac and dotied line indicates 
exteat of created space. B, Drilling 
“hoes ins superior afd inferior orbital 
C. Polyfilamer? sutures pass 

rough superior age inferior orbital 
les, fornices, aad midperipheral 

rīral conformer holes. D, Full- 
_thi¢bness mucous membrane graft tak- 
em inner cheek and adjacent 
upper and lower lips. E, Mucosal graft 
‘wed together areund conformer 
wiih: raw surface outward. F and G, 
: Mucasa-tined: confermer and recon- 
rgeted socket with sutures securing 
idaspect of superier and inferior 


peripheral con‘ormer to travel 
into socket. H. Suture tarsorrha- 





Fig 5.—Case 1. Top left, Contracted left socket secondary to enucteation and irradiation. ag A 


Top center, Large socket after reconstruction. Top right, Artificial eye that fit recon- 
structed socket. Bottom left and right, Cosmetically acceptable artificial eye in recon- 


structed socket. 


Bes 


The patient receives prophylactic, sys- 
temic antibiotics, usually cephalexin mono- 
hydrate (Keflex), for about three weeks 
postoperatively, and chloramphenicol oph- 
thalmic ointment is applied over the suture 
tarsorrhaphy and into the socket twice a 
day for approximately two months. These 
medications are administered because of 
the possibility of socket infection due to 
the difficulty in achieving adequate oral 
sterility during surgery. 

The tarsorrhaphy sutures are removed 
three to eight weeks postoperatively 
depending on the tissue tolerance. The 
polyfilament sutures are removed in five to 
six months by cutting one arm of each 
suture adjacent to the knot and then 
pulling the knot. An ocular prosthesis 
replaces the conformer about two weeks 
after removal of these sutures. In this time 
the socket can adjust slightly without any 
significant alterations in the size of either 
the conformer or socket. To minimize 
contracture at oral graft site, the patient 
opens his mouth widely and applies pres- 
sure to the cheek for two minutes, four 
times each day, for two months postopera- 
tively. 


REPORT OF CASES 
Case 1.—A 17-year-old boy had bilateral 
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retinoblastoma and underwent bilateral 
enucleation and irradiation of the left 
socket. In December 1973 he developed an 
infection of the left socket that prohibited 
retention of his artificial eye. We first 
examined the patient in May 1974. The left 
socket was totally contracted (Fig 5, top 
left), and the left eyelids were fused to the 
socket so that the palpebral fissure was 
continuously opened to a 10-mm width 
even on attempted forced closure and 
opening of the lids. Slight movement of the 
left upper eyelid on attempted upgaze indi- 
cated evidence of levator function, An 
artificial eye fit into a spacious right ocular 
socket. 

In June 1974, the left ocular socket was 
reconstrueted by the described technique 
(Fig 5, top center). We removed the 
conformer four menths postoperatively, 
and he was successfully fitted with an 
artificial eye (Fig 5, top right, bottom left 
and right). The upper and lower fornices 
have remained deep for 1!2 years postoper- 
atively, and the pazient has had no oral 
sequels from the buecal mucosal graft. He 
has lagophthalmos and minimal lid move- 
ment. 

Cast 2.-A 47-year-old man received 
ocular and facial burns in October 1974 
when a plastic bottle of industrial lye 





exploded. He developed extensive sym- 
blepharon in his left eye, which was treated 
on several oceasions by symblepharon lysis 
and scleral lenses: nevertheless, the sym- 
blepharon recurred and the lenses ex- 
truded. 

We first examined the patient in 
December 1974. His vision was finger 
counting in the right eye and light percep- 
tion with faulty projection in the left eye. 
The right eye had moderate corneal scar- 
ring and conjunctival injection with a 
normal cul-de-sac. The left eye had a total 
symblepharon with the lids fused to the 
cornea with about 4 mm of central cornea 
exposed (Fig 6, top left). The eyelids could 
not open or close, and there was a coloboma 
of the central upper lid. The cornea 
surgeons asked us to perform a permanent 
tarsorrhaphy to prevent the exposed 
cornea from perforating in this visually 
hopeless eye since they considered that 
reconstruction of an adequate cul-de-sac in 
such an extensively lye-burned eye was 
impossible. 

In December 1975 the symblepharon was 
lysed deep into the orbit. We used sharp 
dissection of the fused lids from the cornea 
and blunt dissection surrounding the globe 
and ocular muscles to preserve extraocular 
and levator muscle function. There was no 
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Fig 6.—Case 2. Top left, Total symblepharcn in left eye 
é after lye burn. Top right, Large cul-de-sac after recon 

Mee, struction. Center left, Artificial eye that fit reconstructee 
; cul-de-sac. Center left and bottom, Cosmetically 
acceptable artificial eye in reconstructed socket after 


= lengthening left upper eyelid with scleral graft. 
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Fig 7.—Case 3. Top left, Total left socket contracture after 
enucleation and tumor treatment (socket exposed by 
manually raising eyebrow). Top center and right, Large 
socket after reconstruction. Bottom left, Conformer that fit 
reconstructed socket. Bottom center and right, Artificial 
eye in reconstructed socket after lengthening upper eyelid 
with scleral graft. 









Fig 8.—Case 4. Top left, Total socket contracture and avulsion of eyelids after rat bite of 
eye and lids. Top center, Large socket after reconstruction. Top right, Artificial eye that 
fit reconstructed socket. Bottom left and right, Appearance of artificial eye in recon- 
structed socket after blepharoptosis and eyelid surgery. 
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Fig 9.—Case 5. Top left, Socket contracture and avulsion of upper eyelid secondary to 
neem gunshot wound. Top center, Large socket after reconstruction and upper eyelid grafting. 

Top right Artificial eye that fit reconstructed socket. Bottom left and right, Artificial eye 
` after reconstruction of sceket and upper eyelid. 


residual ©njunctiva. We reconstructed the 
cul-de-sae by the described technique (Fig 
6, top rigat). The central cenformer drain- 
age hole was 15 mm in ciameter to avoid 
contact with the cornea. 

Six maths postoperatvely we replaced 
the confeærmer with an arïficial eye. The 
cul-de-sa+ was large anc deep and easily 
retained an artificial eye (Fig 6, center 
left). The mucous membrane covered the 
cornea. 

Postoperatively, a conaracture band de- 
veloped «ver the left immer cheek from 
which tl= anterior par: of the mucous 
membrame was taken. As a result, the 
patient Ead difficulty opeming his mouth 
widely. Cpening the mouth widely while 
applying pressure to the skin adjacent to 
the bandseveral times each day and inject- 
ing triamcinolone aceton de (Kenalog) sev- 
eral times into the scar stretched the 
contracture band. The petient also devised 
an exercse in which he placed progres- 
sively lager marbles into his mouth and 
massage. them into the eontracted area. 
After se=eral months, the patient was able 
to open Lis mouth with enly slight limita- 
tion. Despite this, a Zplasty was per- 
formed over the remaming contracture 
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band, which restored the mouth opening 
completely to normal. 

The ocular cul-de-sac remained deep 
postoperatively with no subsequent con- 
tracture. The patient did have a small 
coloboma over the central upper and lower 
eyelids, left upper eyelid retraction, and 
right upper eyelid blepharoptosis that 
could not be disguised by adjusting the size 
of the artificial eye. The left upper eyelid 
was retracted 4 mm above the level of the 
right upper lid. 

In October 1975, via an incision through 
conjunctiva, Miiller’s muscle, and levator 
aponeurosis above the superior tarsal 
border of the left upper eyelid, the levator 
was bluntly dissected from orbicularis 
muscle and orbital septum until the left 
upper eyelid was at a satisfactory level 
when the patient sat up on the operating 
table. This required recessing the tissues 
about 11 mm above the superior tarsal 
border. A 13 x 30-mm graft, fashioned 
from a shell of frozen donor sclera, was 
sutured to conjunctiva, Miiller’s muscle, 
and levator aponeurosis on one side and to 
the superior tarsal border on the other 
side. 

Postoperatively the patient’s appearance 
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was improved and the ocular cul-de-sac has 
remained unchanged for seven months 
since removal of the conformer (Fig 6, 
center right and bottom). He has excellent 
upper eyelid mevement with 15 mm of 
excursion from cowngaze to upgaze. 

Case 3.—The left eye of a girl was 
enucleated at age & because of “an eye 
tumor.” She was never able to retain a 
prosthesis and had several unsuccessful 
attempts at socket reconstruction. 

We first saw the patient at age 15 in July 
1974. She had a total socket contracture 
with complete absence of both upper and 
lower fernices. The eyelids were fused to 
the socket so that a palpebral fissure 
opening of 4 mm persisted at all times (Fig 
7, top left). There was no levator function 
and a spherica’ implant was displaced 
superiorly. 

In September 1974 we reconstructed the 
left socket by a conventional technique.** 
Mucous membrane from the right buceal 
and lower lip areas was wrapped around a 
conformer and secured to the inferior 
orbital rim. Postoperatively she developed 
an infection that led to extrusion of the 
conformer and recentracture of the sock- 
et. 
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ocket by the deseribed technique using .~ 
eft buecal mucous membrane (Fig 7, top 
enter and right, bottom left). When the 
conformer was removed in June 1975, she 
_ - owas easily fitted with an artificial eye. The 
< patient had spacious, deep upper and lower. 
<- fornices, but there was left upper eyelid 
_ sretraction secondary to a contracted eyelid 
-= scar, The left upper eyelid was 5 mm 
“chigher than the right upper eyelid. In 
“October 1975, we incised the internal 
“surface of the left upper eyelid about 6 mm 
from the eyelid margin through all the 
layers of the eyelid except skin. The eyelid 
tissues were recessed from skin superiorly, 
“and scar tissue was excised. A 10 x 25-mm 
“scleral graft was carved from frozen donor 
-= selera, One end of the graft was sutured to 
the edge of the recessed tissues and the 
other to the severed edge near the eyelid 
margin (the eyelid had no tarsus). Postop- 
-eratively the graft stuck to the prosthesis 
nd partially extruded. Despite this, the 
retraction of the left upper eyelid was 
lessened. and the patient was adequately 
fitted with an artificial eye (Fig 7, bottom 
enter and- right). A deep, spacious socket 
has persisted for eight months since the 
‘onformer was removed. Lagophthalmos 
and poor eyelid motility exist. 
=. After’ the socket reconstruction, the 
patient had difficulty opening her mouth 
widely due to a contracture band over the 
‘anterior aspect of the graft site near the 
left lateral side of her lip. The patient 
-stretched this scar by opening her mouth 
widely while applying pressure over the 
-adjacent cheek skin several times each day 
-for several months and the ability to open 
her mouth widely completely returned. 
-CASE 4.—A 5-day-old boy suffered a rat 
_bite-of his right eyelids and eye that 
“required enucleation. Postoperatively he 
was unable to retain a prosthesis because 
‘of socket. contracture and lid colobomas. 
At the age of 2, he underwent surgery to 
sever the lid adhesions, perform a lateral 
“canthotomy, dissect the fornices, and 
insert a conformer. Postoperatively the 
conformer extruded, and the socket con- 
racture recurred. 
“We first examined the patient at age 12 
-inJune 1974. He had a total socket contrac- 
ture with no palpable implant. About 50% 
of the eyelids was absent, and what 
remained of them was fused to the socket 
_ => in-a closed palpebral fissure position. 
-= We attempted to reconstruct the socket 
-by a conventional technique in July 1974 
using full-thickness lower lip mucosa 
sutured around a stent that was sutured to 
the inferior orbital rim.’ Postoperatively, 
the patient developed a socket. infection, 
and the stent extruded leading to. recur- 
rence of the contracted socket (Fig 8, top 
left). 






























































: 1228 Arch Ophthaimoi—Vol 95, July 4977 









I January 1975 we reconstructed the 7 





full-thickness left buccal mucous mem- 
brane graft. Six months postoperatively, 
the conformer was r2placed with a prosthe- 
sis. The procedure created deep upper and 
lower fornices, and the patient was easily 
fitted with an artificial eye (Fig 8, top 
center and right). 

The patiert continued to have a right 
upper eyelid slepharoptosis, rounded later- 
al canthus, and eversion of the temporal 
left lower eyelid margin. 

In Getcber 1975, a lateral canthoplasty 
with revision of the temporal upper and 
lower eyelid margins was performed along 
with a polyfilament frontalis sling and 
reconstruction of the right upper eyelid 
crease and foid. 

No coatracture of the socket has 
occurred for ene year after removal of the 
conformer, ard the patient's appearance is 
markedly improved ‘Fig 8, bottom left and 
right). The patient kas lagophthalmos and 
poor eyeäd motility, and may require 
further lid surgery. 

Case 5.—A 27-year-old woman suffered a 
gunshot wound tc her left orbit in 
September 1974 that resulted in enuclea- 
tion of her left eye and avulsion of the left 
upper eye id. An unsuccessful attempt was 
made to reconstruct the upper fornix with 
a partial-thickness oral mucous membrane 
graft. 

We firs: examined the patient in July 
1975, She was unable to wear a prosthesis 
due to a total absence of the upper fornix, a 
shallow inferior fornix, and loss of at least 
50% of the left upper eyelid (Fig 9, top 
left). 

In August 1975 we reconstructed the 
socket aceording to the described teeh- 
nique. A space created beneath the left 
upper eyelid remnant to the superior 
orbital rira was extremely shallow due to 
the loss of upper eyelid tissue. We excised 
moderete scar tissue with the dissection 
continued bereath the roof of the orbit 
deep into the socket. 

It was odvicus tha: unless the left upper 
eyelid was reconstructed, the superior 
socket could not be adequately formed. 
Therefore. we transcerred the remaining 
left upper eyelid skin as a bipedicle flap 
inferiorly over the mucous-membrane- 
lined conformer. A full-thickness skin 
graft was then transferred from the right 
upper eyelid and placed over the left upper 
eyelid area from wh:ch the bipedicle skin 
flap was taken (Fig 9, top center). 

Postoperatively a socket infection oc- 
curred that cleared on a regimen of 
systemic antibiotics without necessitating 
removal of the conformer. In December 
1975 the conformer was replaced with a 
prosthesis {Fig 9, top center and right). In 
April 1976, a Cutler-Beard* procedure was 


> In Getober 1974 we reconstructed the. - 
socket with the desezibed technique using a- 





performed to ‘reconstruct the left upper 


eyelid margin. A deep upper fornix has 
persisted for nine months‘after removal of ©. 


the conformer, and the patient retained an 
artificial eye that was cosmetically accept- 
able to her (Fig 9, bottom left and right). 
Lagophthalmos and poor eyelid motility 
exist. 


COMMENT 


The reconstruction of totally con- 
tracted sockets is usually unsuccessful 
due to postoperative contracture lead- 
ing to the inability to wear an artifi- 
cial eye. Many of these patients end 
up wearing black patches. All five 
patients presented were able to retain 
a large artificial eye postoperatively. 
There was no significant shrinkage of 
the mucous membrane graft; the size 
of the artificial eye 6 to 12 months 
postoperatively was essentially the 
same as the size of the initial 
conformer. A split-thickness skin 
graft was used to reconstruct a totally 
contracted socket in a sixth patient. 
The socket was large and deep postop- 
eratively, and a good result was 
obtained with the initial prosthesis. 
However, the patient was lost to 
follow-up. 

The described technique has also 
been used successfully to reconstruct 
partially contracted sockets. in eight 
other patients. In these cases, usually 
only one fornix was involved. We used 
conjunctiva remaining in the socket to 
line the internal eyelid of the involved 
fornix. The mucous membrane graft, 
usually 0.5 mm thick and obtained 
with a Castroviejo mucotome, was 
placed in the posterior socket and 
sutured to surrounding conjunctiva. 
We sutured the same type of custom- 
made conformer to both orbital rims 
or to just the rim of the involved 
fornix. 
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` Margins of Safety in Lateral Orbitotomy 


“John T, Sits onton, MD; Perry F. Garber, MD; Norman Ahl, MD 


_. # Five a@ult cadaver haf skulls were 
used to sitdy foe bone cuts ef the lateral 
orbital walt in performing the lateral orbi- 
totomy. Measurements were taken of the 
anterior vertical opening, the anteropos- 
terior opening, and the distance to the 
middle cracial tossa. The vertical opening 
4 atthe antedor aspect of the lateral orbital 
_ wall ranges from 18 to 22 miw. The anter- 
‘oposterior exposure averaced 18 mm 
when the ick and thin pontions of the 
bone were removed, The distance from 
the anterio: rimeto the middie cranial fossa 
averaged 21 mm on both the superior and 
inferior cuts. Hance a distance of approx- 
imately 12013 mm separated the poste- 
tior aspec of the orbitotsmy from the 
middle.cranial fossa. 
(Arch Opathalmol 95:1228-1231, 1977) 


he let2ral orbitotomy is the opera- 
tion.«f-cacice when aecess to the 


posterior vart of the orbit s essential. 


It was orginally described by Krén- 
o deir and modified by Berke.” It is the 
latter modification that is commonly 
done todas. 

The ob:sct of the orbitetomy is to 
provide tie best exposure possible 


Accepted zor pablication Oct 1, 1976. 

From the New York Eye ard Sar Infirmary, 
Departmento Ophthalmic Piste and Recon- 
structive Sa gery. 

Reprint requests. to.66 Milton Rd, Rye. NY 
10580 (Or Simonton). 











Arch Ophttsatmst—Vol 95, Juls 1977 





without traumatizing the intraorbital 
structures and without entering the 
cranial cavity. The anatomy of the 
lateral orbital wall is well suited for 
this operation. The most anterior 
portion is made up of the frontal 
process of the zygomatic bone and the 
zygomatic process of the frontal bone. 
This part is very thick (Fig 1) and 
protects the globe from trauma. The 
next part of the lateral orbital wall is 
thin and is composed of the zygomatic 
bone, and the orbital plate of the 
greater wing of the sphenoid bone.’ 
This forms part of the temporal fossa 
in which lies the temporalis muscle 
and fascia. Posterior to this thin 
portion, the lateral orbital wall begins 
to thicken again. At this point it 
meets the temporal bone, which forms 
the lateral wall of the cranium. 

It was the purpose of this study to 
measure the bone cuts of the lateral 
orbital wall during the latera! orbitot- 
omy and to determine the margins of 
safety necessary to avoid entering the 
middle cranial fossa. 


MATERIALS AND METHODS 


Five adult cadaver half skulls were 
obtained: four male skulls and one female 
skull. Two were right orbits and three were 
left orbits. These skulls were originally 
used to teach a course in surgery of the 


orbit; therefore, the superior-and inferior. 


osteotomy euts: were already. made. The 





“Lateral Orb 






























skin, subettaneous.-tiseae, and periosteum 
were removed from the superior and 
lateral orb.tal rim. An oscillating saw was 
used to perform the osteotomies. The 
superior cut was mace at a level-about-2.— 
mm below. thé superia lateral orbital rim 
at an angle of 45° coward the orbital floor. 
The inferier cut was wade parallel to the. 
orbital flocr below the level of the lateral 
orbital tubercle of Wkitnall. The: hinged © 
piece of bone was remeved, The remaining. 
thin bone of the Lateral orbital wall was. 
removed piecemeal wit rongeurs. The saw 
was then used to extend the cuts: through” 
the cranial wall into the middle cranial z 
fossa. 

The following parts of ‘the osiectatiiy 
sites were then measuted: üj the vertical = 
opening of the orbitctemy at the anterior 
aspect of tae lateral margin, (2). the antero- 
posterior length of the thick anterior part 
of the orbital. wall -alemg the superior and 
inferior cuts, (3) the a=teroposterior length 
of the thin part of thew~bital wall along the 
superior end inferior. cuts, and (4): the- 
distance from the anterior aspect of the 
lateral orbital rim tothe middle cranial 
fossa along the superior and inferior cuts. 
From this:data the distance between the 
most posterior par: of the orbitotomy and 
the middle crania’ fossa was. determined 
{Table}. 





RESULTS- 


The vertical openiag of the orbitot- 
omy at the. amerxr aspect of the. 
lateral orbital margia ranged from 18 
to 22 mm. The anteroposterior length 









and orbit (C). 


Fig 1.—Lateral orbital wall, illustrating (1) anterior thick, (2) thin 
middle, and (3) thick posterior portions. Spaces surrounding 
lateral orbital wall are temporal fossa (A), middle cranial fossa (B), 


Fig 2.—Skull 1. Vertical opening at anterior aspect of lateral 
orbital margin is 18 mm. 


Measurements Along the Bone Cuts in the Lateral Orbitotomy 


Xe ——x«~ 


Vertical 
Opening of 
Orbitotomy, 

mm 


Thick 
Skull No./Sex Part 
1 OD/M 
2 OD/M 


3 OS/M 


Superior Edge of Bone Cut, 


Thin 
Part Opening 


mm 


Anterior Rim 
to Middle Margin 
Cranial of 
Fossa Safety 


Total Thick 
Part 


9 





Inferior Edge of Bone Cut, 
mm 


eT YY TY—-_—“——". 


Anterior Rim 
to Middle Margin 
Cranial of 
Fossa Safety 


Thin Total 
Part Opening 
10 


4 OS/M 18 11 11 22 31 9 11 10 21 34 13 
5 OS/F 18 6 6 12 26 14 7 10 17 29 12 


of the upper thick part ranged from 6 
to 15 mm and the thin part from 4 to 
11 mm. Hence the combined upper 
thick and thin portion ranged from 11 
to 24 mm, an average of 17.6 mm. The 
variability was due to two factors: (1) 
a poor anatomical delineation be- 
tween thick and thin portions along 
the superior cut, and (2) variation of 
the measurements in this area with 
the position in which the bone cuts 
were made. However, the distance 
from the anterior orbital rim to the 
middle cranial fossa along the su- 
perior cut was more accurately deter- 
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mined. It ranged from 31 to 35 mm in 
the male skulls and was 26 mm in the 
female skull, an average of 31.2 mm. 
The distance from the posterior part 
of the orbitotomy to the middle 
cranial fossa ranged from 9 to 21 mm, 
an average ef 13.6 mm. This rep- 
resents the margin of safety neces- 
sary to avoid entering the cranial 
cavity along the superior cut. 

The thick and thin portions of the 
orbital wall were better defined along 
the inferior rim. The anteroposterior 
length of the thick part ranged from 7 
to 11 mm and the thin part from 10 to 


11 mm. Both parts together ranged 
from 17 to 21 mm, an average of 19.6 
mm. The distance along the inferior 
cut from the anterior orbital rim to 
the middle cranial fossa ranged from 
31 to 34 mm in the male skulls and was 
29 mm in the female skull, an average 
of 31.4 mm. The distance from the 
posterior part of the orbitotomy to the 
middle cranial fossa ranged from 10 to 
13 mm, an average of 11.9 mm. This 
represents the margin of safety 
necessary to avoid entering the crani- 
al cavity along the inferior cut. 

Some of the measurements are illus- 
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th. 


A AO 
Fig 3.—Skull 1. Thick part of superior 
lateral wail measures approximately 15 
mm. Note that it is difficult to determine 
exactly where thick part ends. 





Fig 6.—Sxull cut, 


3. Along superior 
distance from anterior lateral orbital rim to 
middle cranial fossa is 32 mm. Ruler can 
be seen at anterior rim and in middle 
cranial fossa. 


trated in phctographs of skulls 1 and 
3. In skull 1 the vertical epening at the 
anterior aspect of the lateral orbital 
margin is 18 mm (Fig 2). The anterior- 
posterier length of the thick part of 
the lateral superior rim is approxi- 
mately 15 mm (Fig 3). The inferior 
thick partameasures 9 mm and the thin 
part 10 mm (Fig 4). The border 
between the inferior thick and thin 
part is very well defined. 

The entire lateral wall was removed 
to demonstrate the thick posterior 
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P Le a e 

Fig 4.—Skull 1. Thick part of inferior lateral 
wall measures 9 mm; thin part measures 
10 mm. Note well-defined border between 
two parts. 





Fig 7.—Skull 3. Along inferior cut, distance 
from anterior lateral orbital rim to middle 
cranial fossa is 31 mm. 


portion of the lateral wall (Fig 5). This 
is the posterior part of the greater 
wing of the sphenoid bone, which is 
composed of cancellous bone. It is just 
anterior to the cranial wall. The 
removal of bone should stop where the 
bone starts to thicken. 

The distances from the anterior 
orbital wall to the middle cranial fossa 
are well illustrated in skull 3. The 
distance is 32 mm along the superior 
cut (Fig 6) and 31 mm (Fig 7) along 
the inferior cut. 








Fig 5.—S<ull 3. =ntire lateral wall was 
removed to demensirate thick posterior 
portion (arrows). This is posterior portion 
of greater wing of sphenoid bone. Remov- 
al of bore shou stop anterior to this 
area. 


COMMENT 


In performing the lateral orbitot- 
omy an anterior vertical opening of 18 
to 22 mm can be easily obtained. The 
thick arterior part of the lateral 
orbital wall car be turned back or 
completely removed. Then the thin 
part can be removed with rongeurs. 
With this technique an average anter- 
opostericr exposure of 18 to 19 mm 
can be obtained, sometimes more. The 
next type of bone exposed is the thick 
cancellous bone of the greater wing of 
the sphenoid bone. This is still ante- 
rior to the micdle cranial fossa by 
about 12 to 13 mm and represents the 
margin of safety before entering the 
cranial cavity. Gur studies show that 
the surgeon must go back a minimum 
of 26 mm from he anterior aspect of 
the lateral orbital rim, and an average 
of 31 mm before entering the middle 
cranial fossa. It -s to be noted that the 
smallest distance was measured in a 
female skull, of which we only had one 
sample to study 
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There are over 1,250,000 people 
wearing Bausch & Lomb 
SOFLENS" Contact Lenses. 


(polymacon) 


s. E 
4 13 
f 
“ee 


These are some of the people who wear SOFLENS Contact Lenses. 
They appear in current national magazine advertisements that 
support you and your practice. 




















i These are some of the reasons. 


professional acceptance 


_ Based on sik years c clinical experience, service and quality assurance. 


. simple, easy fitting system 
- thod of lens selection and evaluation allows you to fit more. 


-patients predictably and efficiently. An average of only 14 lenses per 
ae eye per pdi entis necessary to achieve final selected lens. 


- product reliability 


~ Areprocucible, durable, predictable lens. 93.3% reproducibie 
accorcing to one study. Spincasting assures repeatable lens 
= performance time cter time. 


_ patient acceptance 
: ` Comfortable, easily adaptable, SOFLENS Contact Lenses fit into most 
_all your patents’ life-styles, including even the most active. 















4 ouch, Ak Se@etion d Lens Dicrneter ir akng Sof Contact Lens Potients. Oplomelse Weekly Mech 3 4977 
z Hanks. AJA Sedy of ne Remroducibilif of Spin Cost Hydrophilic ContactLenses. Australian Jouma of Optometry, October. 1976 


_ Themost widely dispensed 
_ contact lens inthe world. 


Please send me your expanded Sane 
of audiovisual promotions and patient 
information materials free of charge. 


~ Bausch & Lomb 
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Bausch & Lomb 


SOFLENS 


(polymacon) 
Contact Lenses 


VISION CORRECTION USE 


DESCRIPTION: The SOFLENS® (polymacon) Contact Lens is a hemispherical fiexwle shell 
which covers the cornea and may cover a portion of the adjacent sciera. It consists of 61.4% 
poly (2-hydroxethyl methacrylate) and 38.6% water by weight when immersed ir normal 
Saline. The material has'a refractive index of 1.43 and the lens has a visible light transmittance 
of more than 97%. 


ACTIONS: In its hydrated state a SOFLENS® (polymacon) Contact Lens is softane pliable. 
When placed on the human cornea, the hydrated SOFLENS® (polymacon) Contact Lens acts 
as a refracting medium to compensate spherical ametropias. 


INDICATIONS: SOFLENS® (polymacon) Contact Lenses are indicated for vision cerrection 
use in persons with non-diseased eyes and in aphakia. 


CONTRAINDICATIONS: SOFLENS® (polymacon) Contact Lenses ave contraindicated in the 
presence of any active untreated infection or abnormality of the anterior segment c the eye 
with the exception of ametropia and aphakia. 


WARNINGS: Abrasions and Infections — If a lens becomes less comiortable thamit vas when 
first placed on the wearer's cornea, the lens should be removed immediately and:thewearer’s 
eye and the lens examined for the possible presence of a foreign body. If any eye 2rasion, 
ulceration, irritation or infection is present, or any abnormal eye candition is observed con- 
current with lens wear, the lens should be removed immediately and a physician consulted. 

Infectious corneal ulcers have been reported, usually associated-with failureto fallow the 
recommended procedures for care of the lenses. 


Aphakic Patients — Aphakic patients should not be fitted with SOFLENS® (polymecon Contact 
Lenses during the postoperative period until, in the opinion of the Surgeon, theseye has 
healed completely. 


Lens Sanitation and Handling — Persons who require only vision cerrection ane who would 
not, or could not, adhere to the recommended daily sanitary care of SOFLENS® (polsmacon) 
Contact Lenses or who are unable to place and remove the lenses should notae provided 
with them. Failure to follow handling and sanitation instructions could lead teserous eye 
infections which might result in corneal ulcers. 

Malfunction and rusting of the metal interior of the Aseptor® — Patient Unit as wed as dis- 

coloration and cracking of the lens case has been reported after varying periods of use. If such 
Occurs, appropriate replacement is indicated to avoid interference with the=dis-fection 
procedure. 
Medicants and Eye Drops —When the lenses are used by persons quiring onty vision cor- 
rection no ophthalmic solutions or medicants, including conventional contact lens solutions 
and eye drops, should be used by SOFLENS® (polymacon) Contact Lens weasers: prior to 
placement, or while the lens is in place, on the eye. Also, no solutions, including conventional 
contact lens solutions other than normal saline, and the solution made from the‘SOFLENS™ 
Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS® (polymacon: Contact 
Lens when the lens is off the eye. 


Wearing Restrictions —SOFLENS® (polymacon) Contact Lenses when used omiy fer vision 
Correction should be removed before sleeping or swimming and in the presence ofmoxious 
and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses. 


PRECAUTIONS: Storage —SOFLENS® (polymacon) Contact Lenses -must be stored'ONLY in 
normal saline solution. If left exposed to air, the lenses will dehydrate, become br-tle, and 
break readily. If a lens dehydrates, it should be resoaked in normal saline Sojution until it 
returns to its soft, pliable state which may take as long as forty minutes 

Fresh normal saline must be prepared daily for cleaning and storing the lenses. Thezarrying 
case must be emptied and refilled with fresh normal saline solution just before disinfecting the 
lenses. 

The one ounce squeeze bottle is intended for preparation of normal saline only As this 
saline is not aseptic, it should not be used to clean a lens that is to be replaced immecately on 
the eye, nor should thi solution ever be placed in the eye. If the patient wishesito =movea 
lens, clean it, or wet it and replace it on the eye, the solution in the Carrying case snould be 
used, as it will have been disinfected. 


Hygiene — Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses snce eye 
irritation may result. If hair spray is used while the lenses are being worn, the eyesmust be 
kept closed until the hair spray has settled. 


Handling — A SOFLENS® (polymacon) Contact Lens may be damaged by nickingor =aring if 
Care is not exercised during placement on or removal from the eye, replacing or removing it 
from the carrying case or in the cleaning process. Lenses must be placed very carefully in the 
carrying case to avoid damaging the edges of the lenses. 


Disinfecting—Fresh normal saline must be Prepared daily After removal fromthe aye, the 
SOFLENS® (polymacon) Contact Lens must be irrigated with saline and rubbed gently to 
remove mucus and film from the lens’ surface. The carrying case must be emptied ane refilled 
with fresh normal saline solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lenses have mot been 
completely evaluated. However, some coatings are known to be Protemaceous and otters may 
be oily or greasy film from extraneous agents, such as hair Spray or ether cosmetics sor from 
the patient's own lacrimal secretions. Many wearers experience little or no difficulty wth such 
deposits. However, occasionally a wearer, who tends to secrete unusually largeam»unts of 
mucus in the lacrimal fluid, may experience a build-up of these deposits within a relatively few 
weeks, despite adequate cleaning measures. If surface accumulations of nor-removable 
materials persist, professional care should be obtained promptly. 

Deposits, characterized as medium or heavy, were found on 17.5 percent of a pppuzation of 
lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared to increase with the duration of lensause These 


medium or heavy deposits, when they do exist, can be detected by means of a slit lamp 
biomicroscope examination. Light deposits, unrelated to length of lens use and of no apparent 
clinical significance, were observed on approximately one-half of the lenses studied. 

The SOFLENS” Carrying Case should be washed at least once a week with hot water and 
then rinsed thoroughly with distilled water. Soap or other cleaners should never be used to 
clean the carrying case. 

In order to remove protein deposits which may form on the lenses, wearers should use the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for use which 
accompany the tablets. To prevent the formation of the protein deposits, patients should use 
the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets once a week or as directed by the 
Practitioner. 

Disinfecting with an Aseptor® or Aseptron™ Disinfecting Unit is necessary to kill micro- 
Organisms. 

If an Aseptor® or Aseptron™ Unit is not available, the lenses may be disinfected by boiling 
them in their carrying case in a pan of water for 15 minutes. When this boiling method of disin- 
fection is used, the lenses can be damaged if the boiling wateris allowed to completely evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent leakage of the 
Saline from the case and subsequent dehydration of the lenses. 

Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses 
will become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline 
solution and wait at least one hour before replacing the lenses. Earlier replacement may cause 
the lenses to absorb residual fluorescein. 

ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS® 
(polymacon) Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of 
the lens will relieve the irritation. Š 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearing a 
hypotonic lens. If a lens adheres for any reason, apply normal saline and wait until the lens 
moves freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbows, 
halos around lights, or foggy vision, may occur in less then 5% of SOFLENS® (polymacon) 
Contact Lens wearers. If these symptoms occur, the lenses should be removed and 
professional consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these 
symptoms occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet’s membrane, has been reported in the 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been 
found elsewhere. The wearers report no subjective symptoms and there is no detectable effect 
on their visual acuity. There have been approximately 29 cases, and in 10 of these patients the 
blue haze has cleared or is in various stages of regression. 

Neovascularization of the cornea has been observed in some aphakic patients fitted with the 

SOFLENS® (polymacon) Contact Lens, which May require discontinuation of the lens. Medical 
consultation should be obtained in such an instance. 
LENS REPLACEMENT: Various studies have been conducted to determine the frequency of 
lens replacements and the reasons for those replacements. These studies show that during the 
first four months of wear, approximately one quarter of the lenses initially dispensed are 
replaced; the principal reason for these replacements is lens damage. Lenses are more apt to 
be damaged while new wearers are learning the prescribed handling and care techniques. After 
the initial four months of wear, the average lens replacement rete has been found to be 
approximately one lens per wearer per year. Lens loss, damage and surface deposits were the 
major causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply 
to SOFLENS® (polymacon) Contact Lenses. For a detailed Gescription of the fitting technique, 
refer to the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, 
Bausch & Lomb Incorporated, Rochester, N.Y. 14602 

When the lenses are used only for vision correction, there may be a tendency for the patient 
to overwear the lenses initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to these patients: 


“ Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
1 3 1 3 1 3 
2 3 1 3 1 3 
3 4 1 4 1 4 
4 4 1 4 1 4 
5 6 1 6 1 ve | 
6 6 1 6 1 4 
7 8 1 8 
8 8 1 8 
9 8 1 8 
10 10 1 balance of the waking hours* 
11 12 1 balance of the waking hours* 
12 14 1 balance of the waking hours® 


“Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer mustde supplied witha lens care 
kit and must fully understand ail lens care and handling instructions. As with any contact 
lens, regular recall visits are necessary to assure corneal health and wearer compliance with 
instructions. 

HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline 
solution. The glass vial is marked with the manufacturing lot number of the lens and the 
dioptric power (black for plus power lenses; red for minus; gold for plano). 

Caution: Federal Law Prohibits Dispensing Without a Prescription. 


The SOFLENS" Care Kit is available for lens disinfecting, cleaning, and storage. 


Complete information on lenses and accessory products can be found in the current SOFLENS 
Fitting Guide or price list. 


BAUSCH & LOMB 
SOFLENS DIVISION 


DECEMBER 1976 Rochester.N.Y. 14602 
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THE CRYO SYSTEM 






that specializes in everything 





456 Perkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 
New York - Los Angeles - Chicago - Houston - Atlanta + Cleveland 
All products repaired and serviced in Broomall, Penna. 


Philacelphia + 


For the ophthalmologist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds . . . the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 
system that’s at home in any O.R., call or write for details 
on the new ACU22. 


@ Exhaust vent on back of console guides coolant gases (CO2 
or N20) out of the O.R. (via tubing). 


@ Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. 


© Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


O Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 


NEW - Available for electric and non-electric . 


MICRO (1MM) PROBES MACHEMER/BIETTI PROBE 
larger (6mm x 3mm) tip reduces 
time for multiple application 


procedures. 


straight 
cataract 








AKeeler 


..with the future in sight 
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Redness, Irritation, Dryness, 
recommend Prefrin:™ 


It's unanimous. Chairman of the board, secretary, even 
the janitor—demand prompt attention when ocular insult 
occurs, be it allergy induced, smog or tired eyes. 

Coupled with corneal drying...the irritability, itching and 
discomfort, can get downright annoying. Especially in 
smoke-filled rooms like this. 








When the Eyes have it... 


Prefrin combines the decongestant activity of phenyleph- 
rine with Liquifilm® to bring fast relief to insulted eyes. Pre- 
frin whitens red eyes and quells the itching and aching 
sensations. 

And the Liquifilm lubricates, soothes and prolongs drug 
contact time. 

Say nay to ocular insult. Recommend Prefrin when your 
patients suffer red, dry irritated eyes. Prefrin, soothing relief 
when the vote’s in. 


AIlERGAN 


PHARMACEUTICALS 
Irvine, California/Pointe Claire, P.Q., Canada 





e Progresaively growing- intracranial 
space-taking lesions were simulated in 32 
thesus monkeys by balloors introduced 
into the subarachnoid space of the 

temporal region. Optic disc adema (ODE) 

first appeared at the lower pole, then the 
upper pole; then the nasal sart, and last 
_ fhe temporal part of the dis=; severity of 
edema generally followed sult, most 
:- seyere at the lower pole (P << .005). Fluo- 
rescein funeus angiography showed that 
. swelling of the optic disc Sreceded the 
vascular: changes associated with ODE. 
Raised intracranial pressure for 24 hours, 


or less, could cause ODE. The atrophic 


- part of the optic disc did not develop ODE. 
The studies: indicate that sweiling of the 
optic disc is the first sign oœ raised intra- 
cranial pressure and is due to swelling of 
the nerve fibers in the optic disc; the 
various associated vascula: changes are 
secondary. 

(Arch Opitthaimol 95:1237-1244, 1977) 


Ov dise edema (OLE, so-called 
papiliedema) is a eassical and 
important sign of raised intracranial 
pressure. Fo oar knowledge, there has 
been no detailed systematic study on 
the subject of its evolution and resolu- 
tion, apart from the one-reported by 
one of us,'* which was based on 
routine opathalmoscopic #xamination 


_ of the optie dise in experimentally 


produced ODE in rhesas monkeys. 
Since the eompletion of that study in 
< 1964, more sephisticatee techniques 
for the early detection cf ODE have 
emerged. In the presezt study, in 
experimerzally produced ODE with 
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Optic Dise Edema 
in Raised Intracranial Pressure. 


I. Evolution and Resolution 


Manmohinder Singh Hayreh, MD, Sokan Singh Hazreh, MD, PhD, FRCS 


chronically raised intracranial pres- 
sure in rhesus monkeys, we investi- 
gated the evolution and resolution of 
ODE by using these recent tech- 
niques, eg, frequent serial stereo- 
scopic color fundus photography and 
fluorescein fundus angiography, in 
addition to routine ophthalmoscopy. 
Results of this study not only provided 
new information on the subject, but 
also confirmed some earlier conclu- 
sions and contradicted others.’* 

Stereoscopic color fundus photog- 
raphy demonstrated that, during the 
evolution of ODE, swelling of the optic 
disc is the earliest change, while the 
associated vascular changes develop 
secondarily. 


MATERIALS AND METHODS 


In 32 normal healthy young rhesus 
monkeys, progressively increasing intra- 
cranial space-occupying lesions were pro- 
duced by the introduction of a subarach- 
noid inflatable rubber balloon into the 
temporal region by a method described 
elsewhere" The balloon was gradually 
inflated with a radiopaque solution (diatri- 
zoate [Hypaque] sodium) starting a few 
days after its introduction. (This time 
interval, and also the speed of inflation, 
varied in different animals.) The site and 
size of the balloon was checked by radio- 
logie examination of the cranial cavity 
where the diatrizoate-filled balloon was 
outlined. 

In all these animals, after they received 
general anesthesia with intravenous pento- 
barbital (Nembutal) sodium, the following 
investigations were performed: 

Routine Ophthalmescopy.—The optic dise 
and the rest of the fundus was evaluated 
by direct ophthalmoscopy. 

Color Stereoscopic Photography of the 
Optie Disc.—In all animals both optic discs 
were photographed with an Allen stereo- 
separator and a Zeiss fundus camera, 
before the introduction of the balloon and 
serially at frequent intervals thereafter. 

Stereoscopic Fluorescein Fundus Angiog- 


raphy of the Optic Dise.—In all animals < 
angiography was perfermed in both eyes 
before the balloon wes introduced and | 
serially therzafter, starting from the day ` 
following the introdaction of the balloon. 
In seven of these animals, in the right 
eye, segmental (five ayes) or complete (two... 
eyes) optic atrophy was produced experi- 
mentally many morths before: the intro 
duction of the balleon to investigate the 


effect of opde atrophy on development of 


ODE. Partizl optic atrephy was. produced <: 
by laser phatocoagidation of the superior 
(three eyes) or inferiortwo eyes) temporal ~- 
retinal vessels some distance from: the: 
optic dise margin; this: produced partial 
optic atropky of the corresponding part of 
the optic dise (upper er lower). Complete 
optic atrophy was produced by photocoagu- 
lation of the centra’ retinal vessels on the: 
optie disc. ne. os 

At variak-e intervals-after the introduc - 
tion of the balloon tae-animals either died, 
owing to the effect of the expanded intra- 
cranial balloon, or’ were killed,.and the 
following termina? studies were per- 
formed: (© axoplasmae. flow studies, (2) 
horseradish peroxidase studies, (3) electron 
microscopie studies: The results of these 
latter studies are tae subjects of ancther 
report.’ ; 

The data of the present study were 
subjected ts a deta led statistical analysis 
with either the Wilesxon Signed Ranks. 
test or Friedman two-way Rank Analysis 
of Variance for Ranked Data. The statisti- 
cally significant level in various analyses. 
was 5% except where otherwise specified in. 
the text. 


STATE OF OPTIC DISC 
BEFORE INTRODUCTION 
OF INTRACRANIAL BALLOON 


In the 32 animas the condition of the 
optie disc was as fellews: (1) normal‘in 56 
eyes; (2) segmental optic atrophy in 5 eyes, 
of which 3-invelvec the upper part of the 
dise and 2 involvec tae lower part of the 
disc; (8) coraplete optic atrophy in 2eyes.In 
one animal there was only one eye, the 
other eye having been. enucleated previous- . - 
ly. The total number af eyes was 63. ©: 
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Site of intracranial Balloon 


‘The balloon was located in the temporal 
region in the subarachnoid space in all 
„animals. It was inserted on the following 
-sides: (1) unilateral in 27 animals, on the 
right side in 19, left side in 8; (2) bilateral in 
5 animais, the balloon first inserted on the 
right side and then after a few months on 
the left side. 


Inflation of Balloon 


The balloon was inflated with a radio- 
- paque fluid (diatrizoate) so that its site and 
size could be seen by radiologic examina- 
tion. The quantity injected at any one time 
~ varied between 0.5 ml and 2.0 ml. The time 
interval between the introduction of the 
~ palloon and the start of inflation, as well as 
~ between various injections, varied widely, 
depending on many factors, eg, the degree 
¿of ODE present, what we wished to 
z achieve, and the response of the animal. 


OBSERVATIONS 
Number of Animals That 
Developed ODE 


of the 32 animals, 29 developed 
‘definite ODE. In three animals it was 
“absent: the details are as follows: QQ) 
In one monkey, systemic corticoste- 
“roids (prednisone) in high doses had 
-to be administered because the animal 
< became comatose on the day following 
the introduction of the balloon. No 
postoperative ODE (see below) devel- 

_ oped in this animal. Later, injection of 
diatrizoate into the balloon killed the 
animal because the balloon was leak- 
-ing. (2) In two monkeys, introduction 
of the balloon and later its inflation 
did not produce any definite ODE; 
nly equivocal ODE was suspected. 
One of these animals progressed to 
total blindness on both sides and to 
_ optic atrophy on progressive inflation 
_ of the balloon. 

Evolution of ODE 


Number of Evolutions of ODE Stud- 
ied.—Introduction of the balloon and 
the associated surgical trauma to the 
brain produced definite ODE in the 
majority of animals with normal optic 
ises (Table 1). In all these instances 
he postoperative ODE: was seen 
before any inflation of the balloon. 
This was called “postoperative ODE.” 
In four animals this was allowed. to 

resolve before the balloon was. im- 

flated, while in others inflation of the 
- balloon was started while the postop- 





erative ODE was still present. In two 


animals the response of the ODE to 


stopping the inflation for some time . 


was studied; it produced complete 
resolution o the ODE, but reinflation 
‘produced ODE again. In five animals 
in which the balloon was introduced on 
the other side as a second balloon, 
postoperative ODE first developed 
following tke first balloon and was 
allowed to subside; then, when the 
optic discs had been normal for a few 
months, introduction of the second 
balloon produced ODE afresh. In nine 
animais, there was more than one 
evolution of ODE, giving us an oppor- 
tunity to stucy the pattern of the 
evolution of ODE more than once in 
the same an.mal. 

l. One Evolution of ODE in 20 
Animals.—In two of these monkeys 
ODE was studied in only one eye 
because in one the second eye was 
already enucleated while in the other 
the second eye had complete optic 
atrophy anc «id not develop ODE. 
Thus we had 38 eyes with a single 
evolution of ODE. 

2. Two Evolutions in Seven Ani- 
mals.—[n one of these animals, one eye 
had optic atrophy; and in two animals 
ODE developed twice in one eye and 
once in the fellow eye. This gives a 
total of 24 evolations of ODE in these 
seven monkeys: 

3. Three =velutions in Two Ani- 
mals—in these monkeys both eyes 
developed CDE thrice. Thus there 
were E evclutions of ODE in this 
group. 

In the present study, therefore, we 
studied a tctai of 74 evolutions of 
ODE. 





Table 1 —Time Between Introduction of Balloon and Development of ODE 


et of ODE, % 


-Time Between. Introduction 
of Balloon - 
: and Postoperative ODE 
This was studied in 71 evolutions of 
ODE (in 59 eyes), 35 evolutions on the 
ipsilateral side (ie, the side on which 


the balloon was introduced) and ‘36: 


evolutions on the contralateral side, 
The onset of ODE was studied, by 
routine ophthalmoscopy, color stereo- 
scopie photography, and fluorescein 
angiography of the optie disc. The 
results are summarized in Table 1. 
Every monkey was examined 24 hours 
after the introduction of the balloon. 
The earliest evidence of ODE was 
seen in 28% to 30% of eyes within the 
first 24 hours. Since these animals 
were not examined every day there- 
after, because of scheduling problems, 
the first day of onset of ODE in eyes 
in which it was absent after 24 hours 
was missed in some animals. As 
almost all introductions of the balloon 
were done on Wednesdays or Thurs- 
days, the coming weekend delayed 
early detection in some animals if no 
ODE was seen before the weekend. 
Table 1 shows that half of the animals 
developed ODE within two days. Ster- 
eoscopic color photography revealed 
development of definite ODE within 
seven days in 88.6% on the ipsilateral 
side and in 91.7% on the contralateral 
side. The remaining eyes never devel- 
oped postoperative ODE. There was 
no appreciable difference between the 
two eyes of the same animal. 

In four monkeys when the optie dise 
returned to normal and had been 
normal for two to five months, infla- 
tion of the balloon brought on ODE in 
8 to 22 days. Both the stereoseopie 
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Fig 1.—Right fundus in animal with right temporal fossa balloon. Left, Normal opt c disc 


before introduction of balloon; Middle and Right, Optic disc showing progressive edema 
four end seven days after introduction of balloon but before inflation. 


Part of Disc 


Temporal 
part 


Total Ipsil 


Order of Involvement by Edema, % 


A 


Eves)* 





Second 
-A 


Third 





Contra Total Ipsil Contra 








“Contra inslicat2s contralateral side; ipsil, ipsilateral side. 


{In these imstances the lower-part of the optic disc was atrophic. 


photograpaie and fluorescein angio- 
graphic changes were seen in three of 
these animals while in the fourth no 
fluoresceir angiographic abnormality 
was deteced. Since the eyes in this 
group wer? nct examined as frequent- 
ly as for postoperative ODE, these 
figures give only an appreximate time 
interval. Ia one of these “our animals, 
when inflation was stopped, the ODE 
disappeared and reappeared within 13 
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started 


inflation was 


days after 


again. 


Order and Grades of Involvement of 
Parts of Optic Disc 


This account is based essentially on 
the edema of the optic disc as revealed 
by color stereoscopic photography sup- 
plemented by fluorescein fundus an- 
giography. It was found that various 
parts of the optic disc were not 
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Last Not Involved 


——— 4~—_______ 
Total Ipsil 


Contra Total Ipsil Contra 


involved simultaneously and to an 
equal degree by ODE (Fig 1 and 2). 
Order of Involvement.—Table 2 sum- 
marizes the sequence of regional 
involvement of the various parts of 
the optic disc by ODE in 74 evolutions 
of ODE (in 55 eyes). This Table shows 
that in all eyes where ODE developed, 
the lower part of the dise was the first 
to develop edema except when this 
region of the dise was atrophic. This 
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Fig 2.—Left fundus, in animal with left temporal fossa balloon, 
fluid at seven days. Middle, After 2 ml fluid at 11 days. Right, After 5 ml fluid at 18 days. 


Table 3.—Overall Grade of ODE on Initial Examination 











Severity of ODE, % 



































Part of Optic Disc 
to Show Edema 


Ipsilateral side 
Inferior 


Superior 


Nasal 
Temporal 


Contralateral side 
Inferior 


Superior 
Nasal 
Temporal 


Part of Optic Disc EGUE CA 
to Show Edema Absent Equivocal Mild Moderate Marked Severe 
Inferior 2.7 28.4 48.6 14.9 5.4 0 
Superior 2.7 25.7 33.8 12.2 1.4 0 
Nasal 63.5 16.2 17.6 2.7 0 0 
Temporal 77.0 10.8 12.2 0 0 0 
























Severity of ODE, % 





rc 


Absent Equivocal Mild Moderate Marked Severe 





5.6 22.2 50.0 9.4 
25.0 19.4 
58.3 19.4 
72.2 13.9 


34.2 
31.6 
=$ 
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showing progressive ODE after introduction of fluid in balloon. Left, 1 mi 


was followed closely by the involve- 
ment of the upper pole of the disc. The 
nasal part showed edema later, and 
the temporal region was the last to be 
involved. The order of appearance of 
ODE, both on ipsilateral and contra- 
lateral side, was statistically signifi- 
cant. Table 2 also shows that in 21.6% 
all parts of the optic disce were 
involved on first examination after 
the introduction of the balloon; this is 
most probably due to the fact that the 
eyes were not examined early and 
frequently enough for the develop- 
ment of ODE to be seen; also, the 
course of ODE evolution might have 
been much more rapid than in the 
rest. As mentioned, the eyes were not 
examined more than once a day and 
not always every day. 

Grades of ODE in Different Parts of 
Optic Dise.—At Time of Onset of 
ODE.—Table 3 gives the overall inci- 
dence of grades of ODE in different 
regions of the optic disc. The data 
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Fic 3.—Fundus of two right eyes with partial optic atrophy of lower part of optic disc ten months after 
experimental osclusion of inferior temporal retinal vein by laser photocoagulation. Both discs show ODE. Left, 
At3%2 months after introduction of balloon, with 11 ml fluid in balloon. Right, At 13 days after introduction of 
ba loon (no flui@ in it). Note less marked edema in lower part of disc (left), and well-defined atrophic nerve fiber 
bundle withoutsstriation or edema in its distribution at lower pole. 


were further analyzed fer the ipsilat- 
eral and «ontralateral sides (Table 4). 
This showed no significant difference 
between the two sides inthe grades of 
ODE in tae different parts of the disc 
in early Sages. The severity of ODE, 
however, showed a highy significant 
differenee in different parts, on both 


ipsilatera and contraateral sides 
(P < .005. 
At Tire When Edema Was Most 


Marked—The maximum grades of 
ODE attsined by diffement parts of 
the optic dise at the stage when the 
optic dissedema was most marked are 
given in Tabk 5. Results of a detailed 
statistica analysis of the pattern of 
ODE in Gifferent parts ef the disc at 
this stag are as follews: (1) The 
inferior fart of the disce mowed edema 
always greater than that in the 
superior, nasal, or temperal parts. (2) 
The superior part of -he disc had 
edema always greater than that in the 
nasal and temporal perts. (8) The 
nasal pare of the disc saowed edema 
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Table 5.—Overall Grades of ODE at Meximum Stage 


Severity of ODE, % 


—, 





Part of Optic Disc 
to Show Edema 


Inferior 
Upper 
Nasa! 
Temporal 


— 


Absent Equivocal 











Mild Moderate Marked Severe 


45.9 10.8 
27.0 10.8 


Table 6.—Grades of ODE When Most Marked 


Severity of ODE, % 
A 





Part of Optic Disc 
to Show Edema 


Ipsilateral side 
Inferior 5.6 0 


Superior 
Nasal 
Temporal 


RE ES 
Absent Equivocal 





Mild Moderate Marked Severe 





22.2 44.4 


55.6 
27.8 11.1 





Contralateral side 
Inferior 


Superior 21.1 
Nasal 21.1 


26.3 31.6 
18.4 39.5 
36.8 7.9 





Temporal 18.4 
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26.3 10.5 
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-usually greater than the temporal 
part, although occasionally the edema 
of the latter was equal or greater than 
that of the former. 

When the data were further ana- 


< ‘lyzed for the ipsilateral and contralat- 


~eral sides (Table 6), no significant 
“ difference was seen between the two 
sides in the grades of ODE in 
different parts of the dise at this 


. = ‘stage. The severity of ODE, however, 
>in different parts of the disc, showed a 


highly significant difference on both 
sides at this stage (P < .005). 

. Tables 3 to 6 and Fig 1 and 2 
= demonstrate that the entire optic disc 
did not develop ODE uniformly but 
‘that the lower pole was the first to 
“develop and maintain more ODE than 
other parts. Next in sequence of 
appearance as well as severity of ODE 
was the upper pole. The nasal part 
-showed much later and slighter edema 
than the upper pole, while the tempo- 
ral part was usually the last and devel- 
oped the least ODE. 


Resolution of ODE 


_. The ODE resolved in 15 animals 

‘while under observation. Either one or 
two resolutions were observed in this 
study. (1) One resolution was seen in 
il animals, with 19 resolutions. Three 
“animals in this group developed ODE 
in only. one eye, because in two 
animals the fellow eye had optic atro- 
_ phy, while in the third animal the disc 
“on one side did not develop ODE. (2) 
Two resolutions were seen in four 
animals in this category, with 15 reso- 


< Jutions. In three there were two reso- 


lutions. In the fourth animal, during 
“the first resolution both discs re- 
turned to normal but the second time 
only the contralateral eye showed 
resolution, with the ipsilateral eye still 
“showing ODE at the termination of 
the experiment. Thus a total of 34 
S resolutions were observed. (8) Four- 
“teen animals never developed com- 
plete resolution during the course of 
-the study and died or were killed while 
‘they still had ODE: = 

“Tn “groups 1 and 2, although 
complete resolution of ODE was 
recorded at some stage, many had 
ODE at the time of death, or when 
killed; this was because we wished to 
perform axoplasmic flow, horseradish 
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produced 





“percxidase, and electron microscopic 


studies as terminal procedures in 
them.' 

The findings revealed that the 
sequence of reso.ution or regression of 
ODE in this study was as follows: 
Optic dise edema invariably regressed 
or resolved lest cf all in the area of the 
inferior pole. The temporal region was 
always the first to regress. Of the 
nasal and superior-parts, in about 17% 
both resolvee simultaneously while in 
the rest the edema of the nasal part 
regressed before the superior part. 
The tempora. and nasal parts resolved 
almest at the same time in about 20% 
while in the rest the temporal part 
reso'ved befere the nasal. It is possible 
that a more frequent examination of 
the optic dise might have revealed 
differences ia the resolution of these 
parts in eyes when the two parts 
showed simu taneaus resolution. Thus 
it seems tha: the sequence of resolu- 
tion of ODE in tke various parts of the 
optic dise is as follows: the temporal 
part first, soon followed by the nasal 
part. this fol.owed by the upper pole, 
while the lower pole is the last to 
return to normal. This sequence is the 
reverse of thet seen in the evolution of 
ODE. 

It is not vxossible to give a time 
peried for a complete resolution of 
ODE from the maximum, because it 
varied markedly and depended upon 
the size of che balloon, its rate of 
inflation, and tae degree of ODE. 
Regression cf ODE was not always 
due to stoppage cf the inflation; in 
fact, in some animals continued infia- 
tion beyond a zertain level led to 
regression of ODE due to production 
of interna! hrdrccephalus. 

Effect of Optic Atrophy on Develop- 
ment of ODE.—In seven monkeys, in 
the right eye segmental (five eyes) or 
complete (Cwe eyes) optic atrophy was 
experimentally many 
months before the introduction of the 
balloon. In eves with complete optic 
atrophy. no ODE developed in spite of 
a marked degree of edema in the 
fellow eye. 

In eyes with segmental optic atro- 
phy, the atrophie segment did not 
develop ODE altkongh the rest of the 
disc developed moderate to marked 
ODE in the normal part. In one eye 








with only partial segmental atrophy ; 


of the lower part, only a mild degree 
of ODE was seen in the involved 
segment, as compared to a marked 
degree in the rest of the dise (Fig 3); 
normally edema would have been 
maximum at the lower part. 


COMMENT 


The subject of evolution and resolu- 
tion of ODE in raised intracranial 
pressure is of tremendous importance, 
first from the point of view of early 
detection of ODE in patients sus- 
pected to have raised intracranial 
pressure; and second, because it gives 
us information about the pathogen- 
esis of ODE in raised intracranial 
pressure, a highly controversial and 
fascinating subject. In this discussion 
we confine ourselves to pathogenesis; 
the problem of early detection is 
discussed fully on p 1245. 


Evolution of ODE 
in Raised 
Intracranial Pressure 

Our knowledge of the evolution of 
ODE in raised intracranial pressure is 
extremely scanty. Most of it was 
recounted in a previous publication by 
one of us.'* In that study, the conclu- 
sions were based on routine ophthal- 
moscopic examination of the fundus 
without serial fundus photography, 
after a similar experimental produc- 
tion of ODE in rhesus monkeys. It was 
then stated that the earliest change to 
appear was hyperemia of the optic 
disc. Blurring of the disc margins 
appeared later and was first seen in 
the lower and upper margins, followed 
by the temporal margin, while the 
nasal margin was considered to be 
involved last of all. The retina in the 
peripapillary region was noted to 
show whitish striations, and the 
sequence of the appearance of the 
striation was similar to blurring of 
disc margins. It was also mentioned 
that there was no marked swelling of 
the optic dise and that filling of the 
physiological pit was noticed with 
moderately marked fundus changes. 
The absence of retinal vascular 
changes was stressed in that series 
and in a subsequent publication.’ 

The advent of stereoscopic color 
fundus photography and fluorescein 
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` fandus angiography has added two 
important mew techniques in the eval- 
uation of the optic disc edema. In the 
present study, the use of these two 
techniques, impreved anesthetic 
techniques,-ané more frequent exami- 
nations then im the previous study’? 
have enabled us to obtain much more 
information than did the simple 
ophthalmoscope examination re- 
ported previously. The present study 
clearly demonstrated that the first 
sign of raised intraeranial pressure is 
swelling of the optic disc. The swelling 
does not imvolve the entire disc simul- 
taneously and to an equal degree. It 
appears first at the lower pole, then 
the upper pole, then the nasal part, 
and last the temporal part of the disc; 
and the severity of the swelling gener- 
ally follows suit. This order of 
appearance af edema was highly 
significant on statistical analysis 
(P < .005). This is in contrast to our 
previous impression” and the opinion 
of Walsh and Hoyt’ who stressed that 
“elevation of the optic dise is not an 
early sign of Dapilledema.” The pres- 
ent stereoscopic examination revealed 
that the statement by Walsh and 
Hoyt’ is not valid. The basis of this 
discrepancy is the use of an ordinary 
direct ophtha moseope fer the exami- 
nation of the disec combined with the 
transparent nature of the normal and 
mildly swollen nerve fibers in the disc, 
which is misleading as regards the 
presence or ebsence of mild swelling 
of the disc. It must, however, be 
conceded thet although the normal 
optic disc is a flat structure, lying at a 
level with the adjacent retina, there is 
a wide variation in the normal eleva- 
tion of the optic disc. In the present 
study, we tock control pictures of the 
normal optic disc before surgery, and 
thus clearly demonstrated the early 
development of swelling of the disc as 
the first sigr. 

Blurring of the dise margins is 
always censilered to be a very impor- 
tant earty sign in ordinary ophthal- 
moscopic examination. In the present 
study, however, stereoseopic examina- 
tion showed that the blurring of the 
disc margir becomes evident only 
after there has been an appreciable 
amount of ODE. The blurring of the 
disc margin usually became evident 
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after the optic nerve fibers at the disc 
margin developed striation as seen on 
ophthalmoscopie and stereoscopic ex- 
amination. 

The striation of nerve fibers, 
although not an invariable finding, is 
seen frequently. This probably rep- 
resents edema of the optic nerve 
fibers in the peripapillary region. 

In the present study, hyperemia of 
the optic disc was not an early sign 
and appeared comparatively later 
than the swelling of the disc and blur- 
ring of its margins. Other vascular 
changes, eg, capillary dilatation, mi- 
croaneurysms, and hemorrhages, were 
late changes. The presence of retinal 
venous pulsation on the optic disc 
could be seen in well-marked ODE. 

Optic disc cup was always preserved 
in those eyes where it was present 
normally. This has also been found to 
be true in all patients with well- 
marked ODE when examined stereo- 
scopically. 

The discrepancy between the pres- 
ent findings on all these topics and 
those of various earlier clinical studies 
is due to the fact that the conclusions 
of the present studies are based on 
stereoscopic examination of the optic 
disc while those of the previous 
studies have invariably been based on 
routine ophthalmoscopic examination. 
Routine ophthalmoscopy did not de- 
tect early changes and misled us as to 
the true state of affairs. 

Electron microscopic examination 
and axoplasmic flow studies in these 
eyes‘ have clearly demonstrated that 
swelling of the nerve fibers is the first 
change in the ODE, without any 
evident increase of extracellular space 
in the prelaminar region; the latter 
contradicts the findings of Schutta 
and Hedges.‘ Wirtschafter et al® 
speculated that ODE was due to swell- 
ing of the nerve fibers and enlarge- 
ment of the extracellular space in the 
prelaminar region; the latter has not 
been seen by us.‘ It was observed in 
our previous study, as well as in the 
present study, that the atrophic part 
of the optic dise does not develop 
edema in raised intracranial pressure. 
This has also been amply proved by 
clinical observation. This is because 
there are no nerve fibers to swell, in 
spite of normal optic disc vasculature. 
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Thus stereoscopic and other studies in 
the present series have shown that the 
earliest change ir the optic disc in 
raised intracrania. pressure is swell- 
ing of the nerve ‘ibers, and if these 
fibers are absent, the disc does not 
develop edema. 

A review of the literature reveals 
that vascular changes in the optic disc 


and distension of the retinal veins a 


have been considered to be the first 
changes in patients with raised intra- 
cranial pressure; and this was at- 
tributed te compressien of the central 
retinal vein where it crosses the sub- 
arachnoid space around the optic 
nerve. On the basis of our previous 
studies'*® we coneluded that the 
retinal vascular changes seen in ODE 
are secondary to tae edema. The 
present study not only lends further 
support to that conelusion but also 
establishes it firmir. Most of the 
vessels on the surface of the disc are 
venous, very thin-walled and fine; 
most of them are terminal portions of 
the long radial peripapillary capil- 
laries, and they drain into veins on the 
optic dise. Swelling of the optic nerve 
fibers in the disc compresses the small 


vessels at this site amd produces stasis — 


in the territory drained by them, thus 
leading to hyperemia, dilatation of 
capillaries, and formation of micro- 
aneurysms. Edema ef the disc, when 
marked, would also compress the main 
retinal veins and produce distension. 
Thus we find that vascular changes do 
not precede ODE but are in fact 
secondary to it end represent a fairly 
late phenomenon. These vascular 
changes have been eonfirmed on fluo- 
rescein angiographec studies in the 
present investigation (see p 1245). 
From these observaczions, we feel that 
the following is thesequence of events 
in evolution of optic disc edema in 
raised intracrarial pressure: The ini- 
tial change is the swelling of the nerve 
fibers (due to axoplasmic flow stasis), 
and this is respensi dle for early ODE. 
We have no defnite explanation as to 
why swelling first appears at the 
lower pole, then at the upper pole, 
then the nasal part, and last the 
temporal part cf the disc, or why the 
severity of the swelling generally 
follows the same pettern. Since swell- 
ing of the disc represents swollen 
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nerve fibers, the above distribution of 
ODE presumably depends on the 
number and/or size of nerve fibers 
situated in different parts of the 
nerve head; this, however, remains to 
be confirmed. 

In our previous study it was 
mentioned that the fundus changes 
were not usually equal on the two 
sides and that ODE generally ap- 
peared first on the side of the intra- 
cranial balloon and was also more 
marked on that side.** This was also 
the opinion of Hedges.’ In the 
present studies, although our initial 
impression was somewhat similar, a 
detailed statistical analysis of the 
data showed that there was no signif- 
icant difference between the ipsilat- 
eral and contralateral sides in the 
onset and severity of ODE. 

The time interval between the rise 
of intracranial pressure and develop- 
ment of ODE is of great interest. A 
marked diversity is seen in various 
anecdotal reports in the literature. On 
one extreme was a description by 
Cushing and Bordley" and Parker," 
who claimed that they could see 
within a few minutes the development 
of optic disc swelling up to 7 D by 
direct pressure on the brain of dogs; 
this evidently is not only incorrect but 
absurd. Glowacki” described develop- 
ment of marked papilledema in five to 
eight hours in two patients, one of 
whom had a metastatic frontal lobe 
tumor. (We wonder how he was able to 
calculate time.) Most of the authors 
are of the opinion that it takes about a 
week to ten days for definite ODE to 
appear. Walsh and Hedges" found 
that in patients with raised intra- 
cranial pressure due to ruptured aneu- 
rysm, who died in a matter of hours, 
no ODE was seen, although some 
neurologists claim to have seen ODE 
in such cases. In our previous studies, 
when intracranial pressure was acute- 
ly elevated to 40 to 60 mm Hg by 
injection of saline into the cerebello- 
medullary cistern in rhesus monkeys 
and maintained for one to two hours, 
no optic dise changes were seen in 35 
animals.? In chronically elevated in- 
tracranial pressure caused by intro- 
duction of a rubber balloon in rhesus 
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monkeys, ophthalmoscopic ODE ap- 
peared in 2 to 7 days in the majority of 
animals, although in some it took as 
many as 17 days.’? In the present 
study, stereoscopically demonstrable 
ODE was seen in about 30% within 24 
hours, in about 50% within two days, 
in the vast majority within five days, 
and in all within seven days after the 
introduction of the balloon (Table 1). 
On fluorescein angiography, however, 
demonstrable changes took longer 
(Table 1). The difference in time 
interval noted setween our previous 
and present series is due to the fact 
that the former was based on routine 
ophthalmoscopy and the latter on ster- 
eoscopic fundus photography; also in 
the former the “undus was examined 
less frequently than in the latter 
because there was no satisfactory and 
safe anesthetic available at the time 
of the previous study. 


Resolution of ODE 
After Reduction 
of Intracranial Pressure 


It has been mentioned that fully 
developed ODE may resolve complete- 
ly six to eight weeks after successful 
craniotomy.’ Bet=man et al’ similarly 
reported complete resolution of ODE 
in benign intracranial hypertension in 
two months. In zhe present series it 
was not possible to give a time period 
required for complete resolution of 
ODE from a max-mum phase, because 
this would depenc upon the severity of 
ODE and the speed of normalization 
of intracranial pressure. As pointed 
out in our previous experimental stud- 
ies, °? a constant inflation of the 
balloon was required to maintain a 
high intracrania. pressure. If the 
balloon was not inflated for a suffi- 
cient length of time, the intracranial 
pressure returned to normal in spite 
of a large-sized balloon lying in the 
brain, and so did ODE. The sequence 
of the resolution was seen to follow a 
course the reverse of that seen in its 
evolution. The disc returned to normal 
when edema had cleared completely. 

In our previous studies,'* as well as 
in this study, it was possible to 
produce a complete resolution of ODE 
by normalizing intracranial pressure 


and then to produce another evolution 
of ODE by raising intracranial pres- 
sure. In this study we produced up to 
three evolutions. These demonstrated 
that the optic disc is capable of 
showing recurrent ODE. Similar re- 
currences have been reported in 
patients, eg, in those with fluctuating 
benign intracranial hypertension. 
Igersheimer’® reported two patients 
with recurrence of ODE, in one of 
whom he noticed four evolutions of 
ODE during a period of seven years. 
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II. Eady Detectien With Fluorescein Fundus 
Angiography and Stereoscopic Color Photography 


Sohan Sirzh Hayreh, MD, PhD, FRCS, Manmohinder Singh Hayreh, MD 


e Optic disc edema (ODE) due to 
chronic mtracranial hypertension was 
produced experimentally in rhesus mon- 
keys. Seral studies of fundus changes at 
frequent imtervals, by routine ophthalmos- 
copy, stereoscopic color photography, 
and fluo=scein angiography, revealed 
that swelling cf theoptic disc was the first 
sign of OBE. Otherearly Signs were stria- 
tion of rerve fibers on the optic disc 
margins æd peripapillary retina, blurring 
of the dise margins, hyperemia of the disc 
and capil=ry dilation, hemorrhages, and 
other retmal vaseular changes; these 
usually appeared in that sequence. The 
classically described signs of early ODE 
were alm&t always absent. A normal fluo- 
rescein fundus angiogram during the in- 
cipient ste did not rule out ODE. Stereo- 
scopic coor fundus photography was the 
most sensitive means of detecting early 
ODE. Flueressein angiography did not 
show charges tilbedema was of a mild to 
moderate decree; routine ophthalmos- 
copy was he least reliable method. 

(Arch Ophthalmol 95:1245-1254, 1977) 


ptie cise edema (ODE) (so-called 
papiled2ma) is of great clinical 
importan-e to neurologists, ophthal- 
mologist= neurosurgeons, and physi- 
cians in general because it is a clas- 
sical sign of raised intracranial pres- 
sure. The diagnosis of florid ODE 
usually presents no problem; however, 
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in its early diagnosis ODE may be 
easily confused with pseudopapil- 
ledema, drusen of the optic disc, con- 
genital abnormalities of the disc, and 
many normal variations in the optic 
dise. Any type of blurring of the dise 
margins may be confused with early 
ODE. The criteria of early ODE are so 
vague, subjective, and personal that a 
perfectly normal dise may be consid- 
ered typically edematous by some 
examiners and viee versa; under these 
circumstances, personality becomes a 
deciding factor, which is neither 
always reliable nor always in the 
patient’s best interest. At the same 
time, it is important to avoid a series 
of expensive, time-consuming, and 
sometimes even hazardous diagnostic 
procedures to establish early diagno- 
sis. Since the presence of ODE may 
indicate a serious intracranial lesion, 
its early detection would help in the 
early institution of treatment of the 
causative lesion. 

For many years investigators have 
been trying to find a definite objec- 
tive measure for the detection of early 
ODE that would leave no ambiguities 
or subjective bias. Fluorescein fundus 
angiography has gone a long way in 
helping us to achieve such a goal for 
more than a decade now." Its role, 
however, in the early detection of 
ODE has not yet been established; 
there have been no systematic studies 
in patients with very early ODE, 
because of the many limitations and 
difficulties in obtaining suitable clin- 
ical material. It is nearly impossible to 
determine whether a patient has an 
intracranial lesion when the optic disc 


shows ecuivocal ODE. Above all, it is 
impossible to know the exact time of 
onset of the intracranial pathologic 
condition if one has to correlate the 
optic dise changes with the duration of 
intracranial lesions. A commonly used 
method in establisting the diagnosis 
of early ODE i serial photographic 
documentation of the optic dise 
appeararce over a period of time. This 
means that the patient has to be 
observed for a certzin length of time 
before the diagnosis can be estab- 
lished with certainty. Also, informa- 
tion regarding ephthalmoscopic mor- 
phological changes in the optic disc in 
very early ODE is vague and debat- 
able. Only rare anecdotal accounts 
dealing with early diagnosis of ODE 
are available. 

With these consicerations in view, 
we planned the oresent experimental 
prospective study to evaluate the role 
of fluorescein fundus angiography in 
the early diagnosis of ODE in raised 
intracranial pressure, and to correlate 
these findings with those from color 
stereoscopic fundus photography and 
routine ophthalmoscopy. The results 
clearly demonstrated that stereoscop- 
ic photography was the most sensitive 
means of detecting 2arly ODE in our 
study, and that fluorescein fundus 
angiography did not show changes till 
edema was of a mild to moderate 
degree; while rovtine ophthalmoscopy 
proved te be the least reliable of the 
three methods used. 


MATERIALS AND METHODS 


This study was carried out in 32 healthy 
young rhesus monkeys by producing exper- 
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imental, progressively increasing intra- 
cranial space-occupying lesions, associated 
with raised intracranial pressure.** The 
eyes were examined serially by (a) routine 
ophthalmoscopy, (b) color stereoscopic fun- 
dus photography, and (c) stereoscopic fluo- 
rescein fundus angiography. The methods 
have been described in detail (see p 1237). 


OBSERVATIONS AND COMMENTS 


At the outset we would like to stress 
that our findings from this study are 
relevant only to incipient and early 
ODE in man. It was not possible to 
produce in this study the marked, 
mushroom-type of ODE or chronic 
ODE seen in man, because of limita- 
tions of the present experimental 
procedure; the balloon acted as an 
inert and not as an infiltrative, space- 
occupying lesion. To maintain raised 
intracranial pressure, the balloon had 
to be inflated frequently,** (also see p 
1237) and in a few weeks it occupied so 
much of the intracranial space that 
any further increase in its size killed 
the animal by herniation of the brain 
stem into the foramen magnum. Thus, 
the degree of ODE described as “se- 
vere” in this study would correspond 
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Normal disc 


Table 1.—Time Between Introduction of Balloon and Development of ODE 


Incidence of ODE, % 
re-ssT - >2O 7 







On Fluorescein 


Time Color Angiography: Color Angiography: 

Interval Photography Late Blurring Photography Late Blurring 
24 hr 28.6 8.6 30.6 8.3 
2 days 51.4 40.0 58.3 30.6 
4 days 65.7 45.7 72.2 38.9 
5 days 77.1 60.0 36.1 50.0 
7 days 88.6 ate 31.7 site 
8 days EAN 82.9 69.4 
13 days ae 88.6 77.8 


to a mild degree of edema in 
humans. 


Role of Fluorescein Angiography 
in Detection of Early ODE 


Fluorescein fundus angiography 
has become a well established proce- 
dure for the detection of ODE, since 
the descriptions by David et al’ and 
Dollery et al.* It has become standard 
procedure to differentiate genuine 
ODE from pseudepapilledema follow- 
ing the description by Miller et al.° A 
large amount of literature has since 
accumulated on this subject, stressing 
the importance of fluorescein fundus 
angiography in the detection and 
differential diagnosis of ODE. As a 
result, this method has become the 
standard diagnostic procedure. 

In early ODE the disc is hyperfluo- 
rescent and it has blurred margins 
during the late phase of the angiog- 
raphy but may show no abnormality 
during the transit of dye. In moderate 
and marked ODE the angiographic 
appearances are classical, with dilated 
capillaries and microaneurysms dur- 
ing the transit of dye and marked 
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Table 2.—Grade of Stereoscopic ODE When Fluorescein Angiography Started 
to Show Definite Abnormality 


Ipsilateral Side 


Overall 


Grade of ODE Incidence, 


Stereoscopically % 
Equivocal 1.6 
Mild 39.7 
Moderate 44.4 
Marked 14.3 


Severe 
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Contralateral Side 
pete ike 
Time 
Interval, 
Days 


Time 
Interval, Incidence, 

Days % 

0 0 

3.6 + 2.4 40.0 3.5 + 2.4 
9.6 + 5.7 46.7 7.7.+ 53 
5.8 + 1.1 13.3 8.5 + 3.4 
0 0 0 


leakage of dye, producing a late fluo- 
rescence, mostly involving the optic 
disc and adjacent retina, with exten- 
sions usually along the temporal 
retinal vessels above and below the 
disc. In pseudoedema of the optic disc 
the disc shows no abnormal vascular 
changes or hyperfluorescence. How- 
ever, to our knowledge, there has been 
no systematic study of the role of 
fluorescein fundus angiography in the 
detection of equivocal early ODE, 
apart from a few anecdotal reports. 
Most of the reports in the literature 
deal with angiographic studies in 
moderate to well-established ODE, in 
some of which routine ophthalmos- 
copy is sufficient for diagnosis. Dol- 
lery et al? studied disc fluorescence by 
quantitative methods and reported a 
significant increase in fluorescence in 
a typical edematous disc as compared 
to a normal disc. In their series, 
however, in two of 23 edematous discs 
the fluorescence was of the same 
degree as in normal discs. Bynke and 
Aberg” considered this lack of in- 
crease in the intensity of optic disc 
fluorescence in disc edema of great 
clinical importance; this is because 
they wished to prove that fluorescein 
angiography was not always a reliable 
method in the detection and differen- 
tial diagnosis of genuine ODE. They 
further added that in their study a 
negative result of fluorescein angiog- 
raphy does not rule out ODE. How- 
ever, their conclusions were based on 
two erroneous impressions. First, they 
used a blue light ophthalmoscopy 
instead of the conventional technique 
of fluorescein angiography, and it is 
well known that absence of a barrier 
filter and use of unsuitable filter 
combinations produces all sorts of 
artifacts and pseudofluorescence, so 
that no reliance can be placed on such 
a procedure. To base conclusions on 
such a defective technique is totally 
misleading. Second, the intensity of 
fluorescence is not always a true guide 
to early ODE; blurring of disc margins 
is a much better index. Thus, the 
negative results of Bynke and Aberg’ 
can be dismissed. Jiitte and Lemke® 
concluded that it was not possible to 
differentiate between pseudopapil- 
ledema and early papilledema in 
raised intracranial pressure on fluo- 
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Fig 1 to 5.—Photographs and late fluorescein angiograms (15 minutes after injection of dye) of left fundus in an animal one (Fig 1 and 4) 
and seven (Fig Z and 5) days after introduction of right temporal fossa balloon. Figure 3 is a normal late angiogram b=fore introduction of 
the balloon. Note progressive increase in severity of ophthalmoscopic and angiographic changes on various occasions. 
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Fig 6 to 9.—Figures 6 to 8 are photographs of left fundus in an animal 5, 15, and 22 days, respectively, after introduction of a left temporal 
fossa balloon, showing progressively increasing optic disc edema from Fig 6 to 8. Note presence of peripapillary reflex and its increase 
from Fig 6 to Fig 8, being limited only to lower part in Fig 6 (ie, area with optic disc edema), and all around in Fig 7 and 8—wider in 8 than 
7. Figure 9: Fluorescein fundus angiogram of this eye 25 days after introduction of balloon. Masking of optic disc and peripapillary 
choroidal fluorescence by optic disc edema during retinal arterial phase. 


Fig 10 to 17.—Photographs and fluorescein angiograms of left fundus in an animal before (Fig 10 and 12 to 14) and five days after 
introduction of left temporal fossa balloon (Fig 11 and 15 to 17). Compare ophthalmoscopic and angiographic changes in eye from its 
normal to edematous state. Figures 14 and 17 are late angiograms taken 15 minutes after injection of dye. 
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~—-rescein angiography, and they advo- 
cated the use of a combination of 
serial photography and direct ophthal- 
moscopy in the detectioa of early 
ODE. The other technique described 
in differential ciagnosis of congenital 
dise blurring end incipient ODE is 
magnified - red-free photography.* 
Hoyt and Knigh:* found that this 
revealed distirct differences in the 
appearance of penipapillary retina in 
the two commoniy confased condi- 
tions. Eyes avith eongenitally blurred 


dise margias were found to have 


normal striated nerve fiber bundle 
patterns and p‘istening vascular high- 
_ lights that were also visible with 
_ direct opkthalmoseopy in g bright red- 
“free light. in contrast, ia eyes with 
‘incipient papiledema the peripapil- 
lary retina lost all of its superficial 
light reflexes and appeared red and 
lusterless. They claimed that stagna- 
tion of blbed fow in the fundus from 
the effects of elevated intracranial 
pressure and erb:tal veneus pressure 
reduced the reflecting properties of 
nerve fibers and underlying vascular 
` tissue, and that ved-free ophthalmos- 
copy permitted accurate clinical dif- 
_ferentiation ef these cminous and 
- innocuous types cf blurred optie dises. 
< It may be appropriate to mention here 
that in eur present stuey we found 
vascular stasis in the fuadus to be a 
comparatively late change, compared 
to early ODE. as discussed later. The 
color phctogrephie metheds described 
by Szapiro and Swietliezko’ and 
Szapiro’ in detection of incipient 
ODE seem irrelevant tous and of no 
routine practical help. 

In the present study; fluorescein 
fundus angiographic fincings were as 


: : follows, 


=. Early ODE 

In these eyes no evident abnor- 
mality was detected during the 
transit ef the dye; however, the late 
phase (15 t 29 minutes after injection 
of fluorescein) revealed blurring of 
the dise margins on angiography, 
almost always starting at the lower 
part of the dse, corresponding to the 
stereoscopic avidence of ODE (Fig 1 
and 4). Table 1 gives the time interval 
between the introduction of the 
balloon aud the earliest evidence of 
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fluorescein angiographie changes of 
optic dise edema, ie, mostly blurring 
of the dise margin during the late 
phase. When the incidence of detec- 
tion of ODE on fluorescein angiog- 
raphy was compared with that on ster- 
eoscopic color photography, it was 
evident that stereoscopic photography 
revealed a much higher incidence of 
early ODE than angiography. 

Grades of ODE (as seen on stereo- 
scopic color photography) when fluo- 
rescein angiography started to show 
definite abnormalities indicative of 
ODE are shown in Table 2. These data 
indicate that ODE had to be of a mild 
to moderate degree before fluorescein 
angiography demonstrated abnormal- 
ities. In the present study, abnormali- 
ties disclosed by fluorescein angiog- 
raphy developed 0 to 12 days (mean 1.7 
days) after the development of defi- 
nite ODE as seen on stereoscopic color 
fundus photography. 


Later Stages of ODE 


Changes During the Transit of Dye.— 
During the late stages of ODE, fluo- 
rescein angiographic changes during 
the transit of the dye were seen in 35 
instances, and no change in 28, 
although all showed an abnormality 
during the late phase. During the 
transit of the dye, one or more of the 
following abnormalities were seen. 

l. Masking of Choroidal Fluores- 
cence in Peripapillary Zone and Deep 
Dise Fluorescence.—This was usually 
seen when ODE was moderately 
marked or severe. The masking effect 
was prominent during the early part 
of the transit of the dye, always 
during the arterial phase (compare the 
masking seen in Fig 9 and 15 with the 
normal pattern in Fig 12), but some- 
times during the early arteriovenous 
phase, and disappeared toward the 
later part of the transit (compare Fig 
15 and 16). It was considered to be due 
to a masking effect produced by the 
swelling and striation of the nerve 
fibers on the disc and in the peripapil- 
lary zone. 

2. Capillary Dilation and Microaneu- 
tysms.—These were seen in 31 eyes, 
with ODE of mild to severe but mostly 
of moderate degree, 10 + 7.2 days 
after the onset of ODE. The dilated 
capillaries were distributed over the 


Optic. Disc Edena: iHay 





dise, in the distribaticn of the radial 
peripapillary capillaries ard the peri- 
papillary retina (Fig 16, 19, and 22). . 
The dilated capillaries were most 
prominent during che 2arly arteriove- 
nous phase. About ore fourth of these 
eyes with capillary ciation showed a 
variable number of microaneurysms 
in the area of dilated cap llaries (Fig 
22), at variable intervals after the 
onset of ODE. In these eyes the ODE. 
was usually of a moderately marked to. 
severe degree. Se 

3. Blurred Dise Margins. During 
the transiz of the dye, dise margins. 
were blurred in more than half of the 
eyes showing angiographic changes. 
This was most netieeable during the 
later part of the arteriovenous phase 
(compare the blurred margins seen in 
Fig 16, 18, and 22 with the normal 
pattern in Fig 13} The grade-of optic 
disc edema varied fm moderate to: 
severe. The blurring as most marked 
at the lower and upper margins and - 
less at other places. The time interval 
between tae onset of ODE and blurred 
dise margins was very variable. 

No other vascular abnormality was 
detected. l ee 

Changes During tae Late Phase of 
Fluorescein Angiography.—During this 
phase (ie, 15 to 30 minutes after the 
injection © of fluorescein) -all eyes 
showed biurring of “he dise margins. 
that varid from a mild to marked 
degree (Fig 3, 4,5, 14, 17, 20, and 23), 
The inferior margin was consistently 
blurred in all eyes. The superior- 
margin was involved slightly less”. 
frequently, but ia the majority it was 
blurred. Other margins of the dise 
were also blurted but less. often, 
Involvement of the various margins” 
depended on the saverity of ODE.’ 
During the reselution of ODE late. 
blurring decreased in the reverse = 
sequence-of evolation, ie; the inferior . 
border was the last to return to- 
normal. It was aotized that in some. 
eyes in which GDE was moderately 
marked or worse, the intensity of late 
fluoresceace of the disc was less than- 
normal, and it was rare to find more 
than normal fluereszence of the disc, _ 
The inteasity of diæ fluorescence did _ 
not increase with the increase in 
degree of ODE; aowever, the blurring 


of the margins did merease, 



























Fig 18 to 23.—Photographs and fluorescein angiograms of both fundi in an animal 3% months after introduction of a right temporal fossa 
balloon and with 11 ml fluid in it. Fig 18 to 20 of left eye: Note wide peripapillary reflex with optic disc edema in Fig 18, dilated capillaries 
over disc, and peripapillary retina with blurred disc margins during retinal arteriovenous phase in Fig 19: and late fluorescein leak in disc 
15 minutes after injection of dye in Fig 20. Fig 27 represents earlier phase of edema in this eye. Fig 21 to 23 of right eye: Experimental 
partial optic atrophy of lower part of optic disc was produeed ten months previous to introduction of balloon by occlusion of inferior 
temporal retinal vein by laser photocoagulation. Note less masked edema in lower than in upper part of disc (Fig 21); dilated capillaries 
with microaneurysms over the disc and peripapillary retina wih blurred disc margins during retinal arteriovenous phase in Fig 22; late 
fluorescein leak in disc 15 minutes after injection of dye in Fig 23; and site of photocoagulation burn below optic disc. 
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Fig 24 to 2€—Pnotographs of left fundus in an animal 2, 9 and 12 days, respectively, after introductior of left temporal fossa balloon, 
showing Pregressively increasing optic disc edema; very early edema in Fig 24 and marked edema with small hemormage on nasal part 


of disc in Fig 26. 


Fig 27.—Par of stereoscopic fundus photographs of left eye in an animal three months 
after introduction cf right temporal fossa balloon, with 8% ml of fluid in it. Note presence 
of peripapil:ary refiex in right photographs and its absence at left. 
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In spite of definite ODE seen on 
stereoscopic photography, in two ani- 
mals no abnormality was detected on 
fluorescein angiogrephy. In one of 
these animals ODE was mild, in the 
second moderate 

In the present study, contrary to 
prevailing clinieal impressions, we 
found that color stereoscopic fundus 
photography was a much more sensi- 
tive test for detection of early ODE 
than flucrescein fundus angiography. 
In fact, -his is not surprising if we 
consider the evolution of ODE.’ Swell- 
ing of opzic nerve fibers is the earliest 
change to produce ODE, while vascu- 
lar changes develep comparatively 
later on. Stereoscepic photography 
detects swelling of the dise, while fluo- 
rescein fundus angiography detects 
vascular changes. Table 1 shows that 
stereoscopic coler photography distin- 
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guished ODE in 28% to 30% within 26 
hours of a rise of intracranial pres- 
sure; within two days in about half of 
the eyes; within five days in the vast 
-majority; and within seven days in all 
jn which ODE developed. In contrast, 


fluorescein fundus angiography 
~ - picked up ODE in only 8% within 24 
hours, in 30% to 40% within two days, 
and it took 13 days to show ODE in all 
‘those who developed it. Statistical 
analysis of the data showed that fluo- 
rescein angiography gave a false- 
negative result in about half the eyes 
‘jn early detection of ODE; ipsilateral, 
52% (at 95% confidence interval, 32% 
to 72%); contralateral, 58% (at 95% 
confidence interval, 61% to 75%). 
These findings indicate that if we 
“were to use fluorescein fundus an- 
- giography abnormalities as sole crite- 
-= tia of detection of early ODE at the 
earliest possible time, angiography 
‘would have missed about half of the 
eases. Thus, a normal angiogram 
during the incipient stage does not 
“rule out the presence of ODE. No doubt 
`- Jater, every eye with ODE would start 
“to show abnormalities at some stage. 
We would like to stress, however, that 
this does not minimize the signifi- 
cance of fluorescein fundus angiog- 
raphy in detection of ODE, so long as 
_ this limitation is borne in mind in very 
early cases. 


SIGNS OF EARLY ODE 


On the basis of stereoscopic color 
-fundus photography supplemented by 
~~ fluorescein fundus angiographic find- 
ings of the present study, we suggest 
-that appropriate importance should be 
attached to the following optic disc 
-changes in the diagnosis of ODE. 
1, Swelling of the Optic Dise.—-The 
-normal optic disc usually has no eleva- 
-tion above the level of the adjacent 
-retina and lies on the same plane as 
‘the retina. It must. be conceded, 
however, that there are considerable 
variations in the appearance of the 
optic nerve head, all of which may be 
- “within physiological limits.” 

In our present study, swelling of the 
dise was the earliest sign of ODE and 
could be appreciated only in stereo- 
scopic photography and not on routine 
ophthalmoscopy. This is because nor- 
mal and mildly swollen optic-nerve 
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fibers are transparent. Edema first 
appeared at tke lower pole of the optic 
disc, then the upper pole, then the 
nasa! part, ard last in the temporal 
part ef the optic disc; the severity of 
the swelling generally followed the 
same sequence (see p 1237). This 
findiag was found to be statistically 
highly significant (P < .005). This 
would appear to refute emphatic 
statements such as, “Disc elevation in 
itself does not mean papilledema.”* 
Of course, congenital anomalous ele- 
vation of the d:se in some normal eyes 
has to be excluded by serial photog- 
raphy when in doubt; edema of the 
dise wauld show a changing pattern of 
elevation and no change would be seen 
in a eongenital abnormality. 

Routine direct ophthalmoscopy is a 
totally ansuitable examination for 
detecting mild elevation of the optic 
dise. The frequently used method of 
measuring elevation of the optic dise 
in diopters on direct ophthalmoscopy 
is too crude, and will apply only in 
very advanced cases of ODE with 
mushrooming of the disc and not in a 
mild swelling in early ODE. It has also 
been advocated that using a parallax 
method with a direct ophthalmoscope 
may provide information about minor 
degrees of dise elevation; this method 
may be helpful in some cases with a 
signifieant elevation. Indirect binoc- 
ular opathalmoscopy has the distinct 
advantage of providing stereopsis, 
thus giving a better idea about the 
swelling than direct ophthalmoscopy, 
but low magni‘ication nullifies this 
advantage. Examination of the disc on 
slip-larap biomicroscopy can be a 
useful <ecanique, providing stereopsis 
and goed magni‘ication. On the other 
hand, stereoscopic color fundus pho- 
tography provides not only stereopsis 
but also the required magnification, in 
additiom to permanent documentation 
for future comparison with subse- 
quent pictures. Because of its limita- 
tions, routine direct ophthalmoscopy, 
a tocl employed almost invariably in 
the past, has led to the somewhat 
erroneous impression that “Elevation 
of the optie disc is not an early sign of 
papiliedema.”"’ This opinion has been 
shared by a large majority. 
< 2. Striations of the Optic Nerve 


“Fibers.—[n our present study, as well 





as the previous study," striation of 
the optic nerve fibers on the disc 
margin and peripapillary retina was 
frequently seen but was not an invar- 
iable finding in early ODE. The 
severity and extent of the striation 
frequently depended on the degree of 
ODE. The free peripheral margin of 
striation was usually feathery (Fig 6, 
7, 8, 11, 18, 21, 24, 25, and 26). When 
striation was most marked, it was 
maximal along the superior and infe- 
rior temporal retinal nerve fibers, less 
on the temporal side between the 
superior and inferior areas, and least 
on the nasal side (Fig 8, 11, 24, 25, and 
26). This gave the optic disc a crescent 
appearance, with its concavity toward 
the macular area. The striated nerve 
fibers resembled somewhat the me- 
dullated nerve fibers. Even a normal 
fundus in a rhesus monkey sometimes 
reveals a striation of nerve fibers in 
the peripapillary region, but the two 
ean easily be differentiated by the 
following features. 

a. Normal striation usually extends 
sectorially for a considerable distance 
above and below (more prominent 
along the outer borders of inferior and 
superior temporal retinal vessels) and 
usually not in between the vessels 
temporal to the disc. In striation due 
to ODE, the striation extended only 
for a short distance. 

b. With normal striation, there is 
usually a thin zone at the dise margin 
that is free of striation (Fig 10), 
whereas in striations due to ODE no 
such free zone was seen. When a part 
of the disc was atrophic, as in 
segmental optic atrophy, no striation 
was seen in ODE in the atrophic 
segment, so that the latter was clearly 
outlined. 

A similar striation can be seen in 
patients with early ODE. Duke- 
Elder? has described grayish-white 
striations frequently obvious over the 
dise margin and for some little 
distance in the peripapillary retina. 
He mentions this as one of the early 
signs of ODE. 

3. Blurring of Optic Dise Margins.-- 
This is universally considered to be an 
early sign of ODE on the basis of 
routine ophthalmoscopic examination. 
In the present study, blurring of dise 
margins appeared after the develop- 
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ment of optic dise swelling, because, 
although ordinary ophthalmoscopic 
examination of the eyes showed well- 
defined margins, stereascopic exami- 
nation revealed ODE. Once ODE was 
well developed and striations of nerve 
fibers were seen, blutring of dise 
margins: became evident (Fig 2, 6 
through 3, 11, 18, 21, and 24 through 
27). This. may be the reason why, in 
this study, we found a poor correlation 
between ordinary oshthalmoscopic 
diagnosis of ODE and that of stereo- 
> scopie phetography. The blurring of 
dise margins almost always followed 
the same paitern as edema and stria- 
tion of perve fibers. Presumably the 
Jatter were responsible for the blur- 
“ring, It must be strongly emphasized, 
however, that blurring of the disc 
margin coes.not always mean ODE. It 
is well established by new that a large 
number ef congenital alnormalities of 
the disc can produce indistinct disc 
margins that ere grouped under the 
common heading of. pseudopapil- 
ledema. This cormpligating factor 
makes Klurring of die margins a 
totally unsatisfactory criterion of ear- 
ly ODE. It could be eoncluded that 
blurring ef disemarginsin itself is not 
at all diagnostic of papiiledema, as has 
been stressed also by Walsh and 
Hoyt and others. This‘sign has been 
responsible for the maximum number 
of erroneous diagnoses. and conse- 
quently unnecessary, hazardous inves- 
tigations: as well as expense and 
misery te the patient. 

4, Hyperemia of the Optic Disc.— 
Most authorities consider this to be 
the first sign of ODE. There are, 
however, the fellowing: difficulties in 
evaluating hyperemia of the optic 
dise. 

a. Thenorma color of the optic dise 
varies frem pale pink in myopia to 
. dark reč ia hypermetropia. It is 
virtually impossible to be sure on the 
: first’ examination whether a partic- 
ular diseis hyperemic or has always 
been the same color. 

b. It is an extremely subjective 
sign. In this-connectiomit is interest- 
ing to cite an example grven by Lynn" 
in which an ephthalmolegist described 
a patients right disc as normal and 
the left as:pale, but-on-the following 
day a neurologist recorded that the 
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right dise was hyperemic and the left 
disc was normal! Such a situation is by 
no means uncommon. This simply 
stresses a complete lack of objectivity 
in the assessment of hyperemia as an 
ophthalmoscopic sign. 

e. All those who use an ophthalmo- 
scope are fully familiar with the fact 
that an optic disc, when examined 
with a fully dilated pupil and a bright 
light, looks light pink, but the same 
disc when examined with a dim light 
looks redder and this is made still 
worse by an undilated pupil. Hence, 
every description of the disc as hyper- 
emic must be taken in the light of 
these multiple limitations and person- 
al biases. In the present study no 
significant hyperemia was evident 
during the very early stages of ODE, 
ie, within the first few days; later on 
hyperemia was seen and became more 
marked as ODE became more promi- 
nent, so that in marked cases the disc 
had a muddy red appearance. By this 
time, however, hyperemia had no 
diagnostic significance because the 
disc was evidently edematous. More- 
over, there was no consistent and defi- 
nite relationship between hyperemia 
and severity of ODE. We, therefore, 
believe that not much reliance should 
be placed on hyperemia of the disc in 
early diagnosis of ODE. 

5. Capillary Dilation, Hemorrhages, 
and Other Retinal Vascular Changes.— 
In our present study, as well as in the 
previous study, ® these were late 
changes in the evolution of ODE. 

a. RETINAL Venous Divation.—In 
mild and moderate degrees of ODE, 
no evident change was seen in the 
retinal veins. This is in sharp contrast 
to the classical textbook description. 
Walsh and Hoyt” stated, “Overfilling 
of the veins is, in our opinion, the most 
important single evidence of early 
papilledema”; this opinion has been 
shared by a vast majority of investi- 
gators. In our present and previous 
studies’* (based on a total of 57 
animals with ODE), distension of the 
retinal veins was a comparatively late 
phenomenon and not at all an early 
sign of ODE. In view of these studies, 
we believe that distension of the 
retinal veins should not be included in 
the criteria to be employed for detec- 
tion of incipient edema. The erroneous 
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belief ia disteusien as an early sign” 
has been based èn the theory that. 
compression of the zentral retinal vein 
by raised cerebrogpinal fluid pressure: 
in the sheath of the optic nerve is the 
primary factor in the production of 
ODE. This theery aas been shown. to 
be incorrect.** It has further been 
found that distension of the veins, = 
along with other vascular changes- in- 
the optie disc, eg, :yperemia, dilation: 
of capillaries, microaneurysms, etc, 
are secondary <o sdema of the optic 
dise anc: not vice versa. This has been 
further confirnsed >y fluorescein fun- 
dus angiograpnic: studies” and by 
electron microscope and axoplasmic 
flow studies." ; 

b. Capillary Dilation, Microaneu- 
rysms, and Hemordkages.—Ophthalmo- ~ 
scopical.y evident ¢apillary dilation on 
the dise and peripepillary retina was 
seen in only three eyes and was alate ` 
change and associated with a marked 
degree of ODE. * small superficial 
hemorrhage at the dise margin was 
seen in four arimels (five eyes) only. 
(Fig 26): the OLE tm these eyes varied 
betweer moderate and marked. Other 
eyes with equally marked or even 
much more marked ODE showed no 
such capillary dilation or retinal hem- 
orrhages. Fluorescein fundus angiog-. 
raphy, however, “revealed capillary 
dilation. and ricreaneurysms.. much 
more frequently than was seen oph- 
thalmoséopicall= (Fig 16, 19, and 22). 
These vascular charges were not seen 
during very early sages of ODE. 

c. Retinal Vences Pulsation.—The 
absence of verous. pulsation at the- 
optic dise, as a sign-of early ODE, has. 
been very much stressed in textbooks. 
It has been saic also that if a venous 
pulsation cannot be elicited by gentle 
pressure on the eyeball, the diagnosis 
of ODE is strongly suggested. 89 
In contrast, some authors. do not= 
consider absence ef venous pulsation 
on the optic disca reliable criterion for 
the diagnosis of OC E, or of increased 
intracranial pressure." Wise et al” 
stated that'“more data will have to be.: 
accumulated befere any definite 
statement regardiag the significance 
of abser: or presen: venous pulsation 
can be made.” Ir nermal persons spon- 
taneous retinal vesous pulsation is 
seen in at least one eye in 90% of the 



























population. ** A critical evaluation of 


the literature suggests that there has 
~ been no satisfactory prospective study 
in patients to support the impression 
that absence of venous pulsation at 
the disc is a reliable sign of early ODE. 
In our present study some eyes with 
well-developed ODE were seen to 
show definite venous pulsation on the 
optie dise, and its incidence did not 
eem to be in any way different from 
that in the normal eyes. Unfortunate- 
ly, this sign has been very much 
abused in clinical practice. 

“i6. Changes in the Optic Disc Cup.— 
The size of the physiological cup 
varies tremendously in the general 
population. Filling of the physiological 
cup as an early sign of ODE is 
‘mentioned in most textbooks. In the 
“present study, stereoscopic examina- 
‘tion revealed that if a cup was present 
“normally, it could still be seen even if 

“ODE was most marked. The presence 
of a cup has been confirmed by us 
-gtereoscopically in patients with most 
marked ODE. Without stereoscopic 
photography of the disc, erroneous 
impressions about the state of the cup 
would be obtained from ordinary 
ophthalmoscopy. On the basis of these 
clinical and experimental observa- 
tions; we conclude that no reliance can 
be placed on the size, presence, or 
absence of physiological cup on the 
optic dise in the diagnosis of early 
ODE. 

: q. Peripapillary Reflex.—In the pres- 
ent study, stereoscopic photography 
revealed constantly in one of the two 
stereoscopic pictures a reflex in the 
-peripapillary zone (Fig 27), corre- 

ponding to the area of the optie dise 
edema and involving the peripapillary 
retina (Fig 1, 6 through 8, 18, 21, and 

27), The distance of the reflex margin 
from the disc margin depended on the 
degree of disc edema: the more 
marked the edema, the farther away 
extended the reflex from the disc 

nargin (compare the three photo- 

graphs in Fig 6 through 8; compare 
Fig 18 and 27, right). The peripheral 
- margin of the reflex formed a zigzag 
“ine around the optic dise (Fig 1, 6 
through 8, 18, 21, and 27). To our 
knowledge, this phenomenon has not 
been described before. This reflex is 
not seen on routine ophthalmoscopy or 
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on routine fandus photography. 


_ We are fully conscious of the fact 
that our present study, using new 
techniques in the evaluation of ODE, 
demolishes many cherished prevailing 
clinical impressions, the vast majority 
of whick are based on no systematic 
prospective or controlled studies. 
Moreover, many of the prevailing clin- 
ical signs of early ODE are based on 
the outmoded theories of the patho- 
genesis of ODE (particularly that 
vascular changes are primary and 
ODE is the result of these changes, a 
concept that recent investigations 
have proved te be wrong, because the 
vascular changes are secondary to 
ODE} We are aware of the tremen- 
dous opposition likely to be offered by 
the guardizas of the old tradition who 
find it hard to accept new facts! It 
could be argued that the optic disc 
changes seen by us in the present 
study may aot hold good in man and 
may be true in a rhesus monkey only. 
It seems to us extremely unlikely that 
the human optic disc would behave 
differently from that of the rhesus 
monkey 


PATTERN OF ODE IN IPSILATERAL 
AND CONTRALATERAL SIDES 


In this study, comparisons were 
made betveen the two eyes in the 
pattern of ODE (1) at onset when 
fluorescein angiography had just 
started to show abnormalities and (2) 
when the edema was at its maximum. 
Using the Wilcoxon Signed Rank 
Test, ne statistically significant dif- 
ference was detected between the 
ipsilateral and contralateral ODE. 
Similarly, there was no statistically 
significant difference between “the 
two eyes in the time interval between 
the introduction of the balloon and the 
appearance-of the ODE, although ordi- 
nary ophthalmoscopy suggested ear- 
lier appearance of edema on the ipsi- 
lateral rather than on the contrala- 
teral side. 
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| An Improved Method 
of Fitting Resultant Prism 


in Treatment of Two-Axis Strabismus 


- Robert D. Retiiecke, MD; Kurt Simons, PhD; Allen Moss, MS; Gail Morton 


- © A new chart determines resultant 
prism power and angle wher correction of 
combined forizonia! and vertical devia- 
tion witha single prism, set at an angle 
intermediate between horizontal and verti- 
cal, is desired. The chart is based on a 
derivation so weighted as never to permit 
a vertical error greater than one tenth as 
large as the associsted horizontal error, 
with use o commercially available sizes 
of plastic. Feesnei-type prisms. This 
weighting takes inte account differences 
-n horizontal and vertical tusional re- 
serves. A compass rose facilitates proper 
alignment of the prisms. 

(Arch Ophthalmot 95:1255-1257, 1977) 


frer siace the advent of the 

4-4 flexible plastic Fresnel-type 
prism, prismotherapy has been advo- 
cated for treatment of a variety of 
strabismas-tased visual disorders.'* 
In the: present. article we describe a 
new methoc of computing and ap- 
plying:single resultant prisms in cases 

_ of combined horizontal and vertical 
strabismic Ceviations and our experi- 
encé in using these prisms. 


DERIVATION 


Previously published acmograms and 
tables fer calctlating resultant prism? 
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have been based on simple Pythagorean 
combination of horizontal and vertical 
prism components. Specifically, such deri- 
vation says that P = (H? + V) where P 
is the resultant prism power, H the 
required horizontal component, and V the 
required vertical component. Furthermore, 
A = are tangent (V/H), where A is the 
angle at which prism P is fit. 

The problem with a derivation based on 
these equations, and especially the first 
equation, is that there is only a relatively 
limited set of prisms available; hence the 
prism used will in many or most cases have 
to be a compromise between the calculated 
ideal and the available. This compromise 
constitutes a problem because the frst 
equation gives equal weight to both the 
horizontal and vertical components, which 
in turn splits any error from the “com- 
promise” fit equally between the two axes. 
In visual terms, however, such error is 
much more marked in the vertical than 
horizontal axis because the vertical fusion- 
al reserves (ie, fusional amplitudes) are so 
much smaller than the horizontal (eg, typi- 
cally 5 prism diopters vertical vs 30 or more 
prism diopters horizontal). 

To solve this problem, we derived a resul- 
tant prism chart by means of an equation 











Esotropia + left hypertropia 
Exotropia + left hypertropia 
Esotropia + right hypertropia 
Exotropia + right hypertropia 






deviation. 


*When prism power is divided between two eyes for various combina sonsof horizontal and vertical 


TA indicates angie of resultant prism indicated in Fig 1. 
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Formulas for Determining Angle of Prism in Each Eye* 





































that minimized the errer för every céll in 
the chart Ge, every horizontal and vertical. 
prism reqairemen: j#tersection: in “the: 
chart), whie assigning vertical error ten: 
times the weight of harizontal error. Thus, 
the allowable error Æ was -such that 
E=H, +20 E, where the. horizontal 
error, E, = 1 P cos A-H | and the vertical 
error, E, = [P sm A-7}. AER 
A computer pregram was written. to F 
specify resultant P æd A for all pairs of © 
integral prism requirement:from.1 through > 
15 diopters horizorta!iy and vertically. The. 
program was writcen in FORTRAN 10. A ” 
copy of the program was alse. written for 
calculating indivieua! values of ‘resultant : 
prism, in the absenez of the table, for a 
card-programmabe tend calculator: 
Resultant prism choice in the program 
was constrained to those powers available 
in the flexible Fresnel prism format and to 
values under 20 prism diopters—in sum the 
set of prisms comorised of 1 through 10, 12 
and 15 prism dispters. (As noted below, 
however, it is recommended that no prism 
larger than 12 prism diopters be used.) The. 
results of this derivation are in the chart 
(Fig 1). A table ndicating horizontal and: 
vertical error (fromthe fourth and fifth 
equations) in prism diopters for each cell in 5 
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this article. The error table may be summa- 
rized as follows: Vertical error is 0.1 prism 
-diopter in eight cells of the chart and less 
than 0:1 diopter in the remainder. Hori- 
< gontal error is greater than 2 diopters in 40 
-eells, greater than 3 diopters in 19, greater 
“than 4 diopters in nine. Cells with a 4 prism 
diopter or greater horizontal error are indi- 
-cated by underlines in Fig 1. 











USE OF CHART 


-To minimize optical distortion and 
mprove cosmetic appearance, both the 
required vertical and horizontal component 
- figures are divided by 2 to allow the correc- 
tive prism power to be approximately 
equally divided between both eyes. The 
- resulting horizontal and vertical prism 
powers (ie, the total requirement + 2) are 
found in the appropriate row and column 
argins on Fig 1. At the intersection of 
row and column, the number of diopters of 
resultant. prism and angle is given. For 
stance, a requirement of 9 diopters hori- 
gontally and 4 diopters vertically would be 
found to.indicate a resultant of 10 diopters 
at.24°. 
< The indicated prism power is then used 
in both eyes. The formulas to determine 
‘the angle used in each eye for a given type 
f two-axis deviation are given in the 
“Table: For instance, a patient with an 
esotropic type of horizontal deviation and 
hypertropic deviation in the right eye (OD) 
swould havea prism fit to the left eye (OS) 
öf the power indicated in the chart and at 
“the angle indicated. The prism in OD, of 
he same power, would be set at an angle of 
180° greater than the angle indicated in 
the chart. With combined exotropic and 
right: hypertropic deviations, OD would be 
fitted with a prism of the indicated power 
at an angle of 360° minus the angle indi- 
seated in Fig 1, and OS at 180° minus the 
ndicated angle. 


FITTING THE PRISMS 


“Figure 2 illustrates a compass rose 
(actual size) that can be used with a stan- 
dard, commercially available pantograph 
‘ig 8) to position the plastic Fresnel-type 
prism at the desired angle on spectacles. 
The prism wafer is removed from its holder 
und inserted in the compass template 
(available from the pantograph distribu- 
tor) with the base at the desired angle. 
Precise positioning is achieved by aligning 
a serration of the prism with angle marks 
+90° from the desired base angle. The 
prism-containing template is then inserted 
in the pantograph clip (Fig 3), cut and 
applied according to commercial direc- 
= tions. 




































































‘ig 1 was too large for reproduction with 
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Two-Axis Strabismus—Reinecke et al ae 






















Fig 2.—Compass rose for alignment of prisms on spectacles, for use with commercial y available pan- 
tograph. Compass rose can be mounted directly on pantograph at actual size illustrated. 


Fig 3.—Cempass template with plastic 
Fresnel-type prisms in place partially 
inserted in commercially available prism- 
fitting pantograph. (Template is available 
from pantegreph distributor.) 


COMMENT 


As noted eariier, prisms have been 
recommended for use in treating a 
variety of motility dysfunctions. In 
our experiemce, prisms have proved 
useful only when the prismatic power 
required is 12 diopters or less per eye. 
Most patienss prefer a patch rather 
than endure the distortions inherent 
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in use of stronger prisms.* More 
specifically, we have found prisms 
useful only for treating the following 
conditions: (1) dysthyroid muscle im- 
balance (where less than 12 prism 
diopters per eye are sufficient); (2) 
vertical phorias; (3) adhesive stra- 
bismus (usually residual from retinal 
plus strabismic surgery); (4) after 
blowout fracture repair (often in eyes 
that should not have been repaired); 
(5) early blowout fractures, while 
waiting for a limitation of motion to 
subside; and (6) divergence paralysis. 

We have found prisms ineffective 
or of limited use in treating all phorias 
except vertical, all congenital tropias, 
paralytic strabismus, and all preoper- 
ative prism wear. 

In cases where the prisms are effec- 
tive, our general rule is to use suffi- 
cient prism power to make the patient 
see singly about 90% of the time. If 
the patient is given enough prism to 
achieve 100% single vision easily, he 
will not stress and hence not develop 
his fusional reserves. 

We maintain a supply of all the 
commercially available Fresnel-type 
prisms in our office and apply them 
immediately as needed. Since we 
charge the patient only for the cost of 
the prism, the savings to the patient 
over prescription fitting by an opti- 
cian are substantial, especially if 
frequent changes are required. Once 
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the prismatic needs of a patient stabi- 
lize, however, a prescription is written 
to incorporate the prism into the 
patient’s spectazle lenses. 


This investigation was supported in part by 
Public Health Service grants EY00752-05 and 
EY00044 from the National Eye Institute, 
National Imstitutes of Health, and by a grant 
from Research to Prevent Blindness, Inc. 

Copies ef the original derivation and the 
FORTRAN program are available from the 
authors. Copies of the program for the card- 
programmeble hand caleulator are available from 
Profession] Programmer’s Exchange, Texas 
Instruments, Inc, Bex 22283, Dallas 75222, under 
the program title PRISMVECTOR. 
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Oblique Saccadic Eye Movements 





Independence of Horizontal and Vertical Channels 


A. Terry Bahill, PhD, Lawrence Stark, MD 


@ Horizontal and vertical components 
= of oblique saccadic eye movements are 
dynamically independent. That is; they 
‘have ‘independent dynamic trajectories 
determined by either the presence, or the 
- absence; as well as the magnitudes of dy- 
-< = pamic overshoot, glissades, overlapping 
"saccades, and closely spaced saccades. 
=; Temporally, oblique movements manifest 
_ -< varying degrees of independence, for the 
two components can begin.and end either 
“together or separately. Purely horizontal 
=: saccades (ie, between two points on a 

horizontal. line) usually show crosstalk 

demonstrated by extraneous, transient, 

< vertical components. Therefore, sac- 

=- cades are very seldom linear or straight; 
the trajectories are usually curved. 

: (Arch Ophthalmol 95:1258-1261, 1977) 











Homer! and vertical eye move- 
ments are implemented by sep- 
‘arate, distinct neural channels: they 
-employ different muscles, different 
| motoneurons, and different brain 
.- stem staging areas. There is anatomi- 
-cal physiological, and clinical’ evi- 
dence for the independence of these 
two channels. We propose that this 
‘Independence is maintained during 
individual saccadic eye movements 
as well; for if it were not, saccades 
could be straight. In reality, human 
‘saccadic eye movements are seldom 
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straight; they are usually curved.*? 
One of the reasons for this is that, in 
general. the horizontal and vertical 
components cannot be of the same 
duration. For example, a five-degree 
oblique saccadic eye movement at a 
58° inclination te the horizontal typi- 
cally has a three-degree, 30 msec hori- 
zontal component, and a four-degree, 
40 msee vertical component. There- 
fore, it is not possible for the two 
components to begin and end simul- 
taneousiy. The shorter component 
may occur at the start, in the middle, 
or at the end ef the larger component. 
Occasionally there is no temporal 
overlap between the horizontal and 
vertieal components. 

In a previous study,’ we analyzed 
the interdependence of the horizontal 
and vertical components of oblique 
saccadic eye movements. Since then, 
we have studied new clinical litera- 
ture, reanalyzed our data, performed 
new experiments, and made new ob- 
servations. This present brief report 
explores the dynamic and temporal 
independence of the two components 
of oblique saccadic eye movements, 
provides insight about the neurolog- 
ical control signals, and suggests pos- 


sible clinical uses of these observa- 


tions. 
METHODS 


Saceadic eye movements were recorded 
with the photoelectric method of eye move- 
ment recording.’ Saccades as small as 
three minutes of arc have been recorded 
with this equipment. Head movements 
were minimized by use of a head rest. and 
bite bar. Records with head or eyelid arti- 


facts were easily recognizable and were 
disregarded. 

The bandwidth for eye position record- 
ing extended from DC to over 500 Hertz 
(Hz); the X-Y trajectory was computed 
from the X and Y positions by a digital 
computer and also had a 500 Hz band- 
width. This large bandwidth was necessary 
for recording saceadic dynamics. If the 
data were low-pass filtered, as is usually 
done with electro-oculography (EOG) data 
in order to remove the inherent noise, then 
the dynamic overshoots and most of the 
nonlinear trajectories would have been re- 
moved.” Thus, the saccades of this report 
are much more curved than those of other 
reports, wherein the data had been low- 
pass filtered. Each velocity trace shown in 
Fig 1 and 2 begins before and ends after 
its associated position trace, because these 
velocity traces were derived from the posi- 
tion traces by a digital computer differ- 
entiation algorithm with a 50 Hz band- 
width. This algerithm utilized the five 
points before and the five points after each 
point of interest. Thus, digital filtering, 
being insensitive to time's arrow, spreads 
the velocity trace both before and after the 
actual start of the saccade. 

The registration between the two instru- 
mental channels was within 0.5 msec, as 
determined by flashing a light from a light 
emitting diode simultaneously into the two 
channels and plotting the response after it 
had passed through the diodes, the ampli- 
fiers, the tape recorder, the computer, and 
the X-Y plotter. 

The statistical data of this report were 
derived from tracings like those shown in 
Fig 3 wherein the bandwidths were 500 Hz 
for the eye position and 250 Hz for the eye 
velocity traces. The beginnings and end- 
ings of the eye movements were defined as 
the points where the velocity records 
crossed 10° per second. 
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` © The noisein the records of Fig 1 and 2 is 
‘artifactual and is due to the computer al- 
; gorithm and to noise in the tape recorder. 
The smaller. ameunt of noise in the records 
of Fig 2:18.07 biological origia (ie, the eye is 
not perfect) stationary during fixations). 
Instrumental crosstalk wss less than 5% 
‘| over the estire target range. This was 
determined! by having the ‘subject make 
about 50 fizations on the oztline of a 90° 
sector of & sirck with a radius of five de- 
: grees.’ Mes: of our reeorded oblique sac- 
z cades were dive degrees or less in magni- 
` tude. We kelieve that it is mòre realistic to 
study smal? saceades than large saccades, 
because mest raturally occurring human 
saccades have magnitudes cf 15° or less.” 
These phetselectrie data of oblique sac- 
cadie eye movements were corroborated 
with EOG. sith the Stanford Research In- 
-stitute first and fourth Purkinje image eye 
oo tracker, aad with the ODD Tracker,” a 
` new system:-which uses a minicomputer to 
` control the scanning of a camera with an 
image dissector tube. We Bave used this 
ODD Tracker, es well as ven Helmholtz’s 
psychophys=ial after image “‘technique,* to 
show that sarge oblique movements are 
also highly aonLnear and curved, 

The saccadic eye movements shown in 
this report ayer2 made on a verbal com- 
mand between small points marked on a 
screen that: #was.29 em in frent of the sub- 

. ject. No diferemces were nated for other 
stimuli, suc- as light emitting diodes, or a 
spot of ligit reflected off a mirror gal- 
vanometer. The left eye was oecluded with 
a black path daring the experiments re- 
ported here. Our four subjects had various 
corrected refractive states. Informed con- 
sent was ob:ained from therr after the ex- 
periment Heel been explained. 


RESULTS | 


The temporal independence of the 
horizontal anc vertical channels was 
_ illustrated by zhe L-shaped trajectory 
_ of Fig 1. The horizontal saccade of 
Fig 1 was almost completely finished 
before the vertical saccade com- 
menced. Taus, in the X-Y. trajectory, 
the moversent began with the fast, 
-eftward, sacesdie motior, then had a 
fast, upward saccadic motion. The 
temporal cesyrchronization and non- 
overlapping cf the hogizontal and 
vertical sawcades showed the temporal 
independeace of the two:channels. 
The dyramic independence of the 
zwo chanrels was illustrated by the 
eurved tra-ectery shown in Fig 3: the 
horizontal saccade had dynamic over- 
shoot, and che vertical channel did not 
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have. This trajectory further demon- 
strated partial temporal dependence 
of the components: the horizontal and 
the vertical eye movements ended at 
about the same time. The components 
of other oblique saccadic eye move- 
ments also ended at about the same 
time, thus exhibiting partial temporal 
dependence, because of the length- 
ening of the shorter component due 
to either closely spaced saccades, or 
glissades. Glissades, which were 
named by Weber and Daroff,“ are the 
slow, drifting, monocular eye move- 
ments sometimes appended to the 
end of saccadic eye movements, They 
result when there are mismatches be- 
tween the pulse and step components 
of the motoneuronal controller signal. 
Closely spaced saccades are two or 
more saccades with very short inter- 
saccadic intervals.’* They are often 
indicative of fatigue. They produced 
particularly bizarre trajectories. For 
instance, when there were two closely 
spaced saccades in the horizontal 
component, the resulting trajectory 
was composed of an oblique portion, 
followed by a purely vertical portion, 
which in turn was followed by an- 
other oblique portion (Fig 6a in Bahill 
and Stark’). 

The fishhook shaped trajectory of 
the oblique saccadic eye movement 
shown in Fig 3 was produced by dy- 
namic overshoot in both the horizon- 
tal and vertical saccades. Fishhook 
saccades may also be produced if one 
component is much smaller than the 
other, with the small component oc- 
curring at the end of the large compo- 
nent, and the large component hav- 
ing dynamic overshoot. 

The saccades of Fig 1 through 3 
were selected to clearly illustrate 
curved trajectories; many oblique sac- 
cadie eye movements were not as 
curved as these. However, linear or 
straight oblique trajectories were 
very rarely seen. Even purely hori- 
zontal saceades (ie, between two 
points on a horizontal line) were 
seldom linear, because a transient, 
extraneous, vertical component was 
typically spawned in response to a 
purely horizontal target movement. 
The magnitude of this orthogonal 
component averaged about 10% of the 
magnitude of the horizontal compo- 
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Fig 1.—Temporal indesendence illustrated ; 
with L-shaped saceaci¢ trajectory due to 
lack of simeitaneity-of Horizontal and verti- 
cal components of objque. saccadic eye. 
movements. Display shows the following: 
in left column {from top © bottom), vertical 
eye positior, vertical! eye velocity, horizon- 
tal eye position, and horizontal eye ver 
locity; at tep of rigat celumn, X-Y trajec- 
tory, which shows twe @xation points and 
path of eye between ‘bem: at bottom:of 
right column, horizontet position vs time 
record rotated on its side, and aligned 
with X-Y trajectory above. Calibrations. 
shown represent 4°,.750°/sec, and 100 
msec. For the functions of: time, rightward 
(temporal) and upward eye movements... 
are represented by upward deflections. 
Vertical dotted line shows that horizontal 
movement begins befcre vertical move- 
ment, and aiso that sach- velocity trace be- 
gins before its associated position trace, 
due to cor putatioral a gorithm for differ- : 
entiation (see “Methoge”’). - : 


nent; however, there was tremendous” 
variability in this magnitude. Succes- 
sive saccades betwean the same two 
points had dramatically different 
trajectories. Be. aloe sa 
A statistical breakcown of our data 

revealed that dynamic independence 
characterized obligas saccadic eye 
movements: the korizontal and verti- 
cal components had different dynam- 

ies. As a result, straight saccadic tra- 
jectories were vary rare. Complete - 
temporal independec-e was also com- > 
mon for oblique sareadie eye move- 
























wise, display is same as in Fig 1. 


ments, because 15% had horizontal 
and vertical components that neither 
began, nor ended together. One fifth 
-of these did not even overlap and, 
“thus, produced “L” shaped trajec- 
-tories. Partial temporal independence 
was frequently demonstrated. with 
 30%of the obliques having horizontal 
and vertical components that only 
ended independently, and 15% having 
components that only began indepen- 
dently. Lack of temporal indepen- 
dence was seen in 40% of the obliques. 
; In these movements, the horizontal 
and vertical components began and 
ended within 3 ‘msec of each other. 
_ However, this did not necessarily 
reflect true dependence. This: appar- 
‘ent, synchronization. was caused by 
lengthening of the shorter component 

and by the fact that the 3 msec time 
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Fig 2.—Fishhook-shaped oblique saccadic trajectory produced 
_by ‘dynamic overshoot in both horizontal and vertical compo- 
nents. Calibration-and display are same as in Fig 1. 


_ Fig-3.—Dynamic independence exemplified with curved saccadic 
trajectory due to dynamic overshoot in only horizontal compo- 
“nent of oblique saccadic eye movement: Peak velocity of each 
- Saccade is shown. Indicated durations are between zerc velocity 
points at start of saccades and first zero velocity points at end of 
saccades. Indicated saccadic magnitudes are between foot and 
“peak of saccades, ie, maximum change in eye position. Other- 



















intervals were large enough to en- 
compass much of the obligatory dura- 
tion differences due to amplitude dis- 
parities in the herizontal and vertical 
compcnents. These statistical data 
ean be summarized as follows: 


Dynamic independence 100% 
Temporal independence 
With no overlap 3% 
With overlap 12% 
Partial temporal independence 
Independent beginnings 15% 
Independent endings 30% 
No temporal independence 40% 


COMMENT 


_. The data of this report demon-` 
strated the independence of the hori- 
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zontal and vertical channels for 
human saccadic eye movements. 
However, crosstalk usually existed 
between the two channels: an ex- 
traneous, orthogonal component was 
usually produced in response to either 
a purely horizontal, or vertical target 
movement. However, the presence or 
absence of an orthogonal component 
did not affect the component of the 
eye movement that was collinear with 
the target displacement. For. ex- 


ample, a typical three-degree horizon- 


tal saccade had a maximum velocity 
of 215° per second, and a duration of 


28 msec, whether it was either the ` 


horizontal component of an oblique 
saccadic eye movement, as shown in 
Fig 3, or the horizontal component. of 
a purely horizontal saccade (ie, a sac- 


cade between two points on a horizon- 
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tal line) with g small orthogenal ver- 
tical componeat,’ or the horizontal 
component cf a purely horizental sac- 
cade with a large orikogonal vertical 
component. Therefore, the firing pat- 
_ terns of neurons associated with mus- 
cles producing the horizontal compo- 
nents should be the same for purely 
horizontal sazeades with large or 


small vertical ecmponents and for 


similarly sized horizertal components 
of oblique sacead.c eye movements. 

Although they Jid not show any ac- 
tual oblique eye mevemert trajec- 
tories, Hern and Cehen' hypothe- 
sized that monkey cblique saccadic 
trajectories would be straiicht lines. 
A great dealsof computational effort 
would be necessary *o-create this very 
tight. crosslinking of the horizontal 
and vertical char neis: the duration of 
the smaller component would have to 
be stretched ouz by a very precise 
amount, anc the two cemponents 
would have to have Mentical dynam- 
ics. We have orly found two linear 
saccades cut of 2000 saccadic eye 
movements that induded seme purely 
horizontal, and purely vertical sac- 
cades. Dodge’ stated that all of the 
saccades he reecrded.(whiéh were all 
purely horizentel saccades? had tran- 
sient, vertical components. Therefore, 
these saccades had curved trajec- 
tories. Yarbus® Las also shown oblique 
saccadic eye movements with highly 
curved trajectories and seme purely 
horizontal saceades that were only 
slightly carved. Over a century ago, 
von Helmho’tz' realized that although 
oblique saccadic eye: movements were 
highly curved, horizontal saccades 
could be made ‘orly slightly curved” 
with praetice and biofeedback. The 
curvature af purely horizontal sac- 
=- cades is refieeted in the extraocular 

muscle and oculemotonearon firing 
patterns. The electromycgraphic ac- 
tivity” andthe fiting patterns of the 
oculomotensurens’* associated with 
the vertieal recti and oblique muscles 
show a transieat burst during purely 
horizontal saceades, but no alterna- 
tion of tenic activity. 

Successive saccadie eye movements 
between two f xed points seldom had 
identical. trajectories. Some pairs of 
movements had identical horizontal 
components end identizal vertical 


Arch Ophthalmci—vol 95, July 1977 








components, but the dynamic and 
temporal interrelationships of the 
channels (and inferentially of the 
motoneuronal controller signals) were 
different for the two movements. Dy- 
namic overshoot, glissades, over- 
lapping saccades, and closely spaced 
saceades are monocular phenomena 
and, thus, are dynamic violations of 
Hering’s law.” For this reason, the 
two eyes rarely follow the same tra- 
jectory during oblique saccadic eye 
movements. The variability in the 
saccadic trajectories appears to be 
visually unimportant, partly because 
saccadic suppression and retinal im- 
age smearing during the high ve- 
locity saccade reduce visual acuity. 
However, if the trajectories become 
extreme, perhaps some adaptive con- 
trol (probably emanating from the 
cerebellum) would enter to modulate 
these saccadic trajectories, which 
are open loop, and make them less 
bizarre. 

The hyperfine structure of saccadic 
eye movements results from the vari- 
ability in the pulse-step controller 
signals that are created indepen- 
dently in the brain stem staging 
areas for the horizontal and vertical 
channels. This independence accounts 
for the varied trajectories seen in 
oblique saccadie eye movements. 
However, neurophysiological studies 
suggest that higher levels of the cen- 
tral nervous system do not treat the 
two channels independently.” 

Neuro-ophthalmologic clinical stud- 
ies seldom report oblique disorders. 
For example, nystagmus is usually 
either horizontal or vertical. This 
paucity of oblique disorders is corro- 
borative data supporting the inde- 
pendence of the horizontal and verti- 
cal channels. Once again, however, 
cortical and cerebellar circuits proba- 
bly do not treat the two channels in- 
dependently. The chaotie conjugate 
opsoclonus syndrome is an example, 
indicating that when similar involve- 
ment of both the horizontal and the 
vertical channels is a prominent fea- 
ture of the abnormality, then higher 
levels of control are usually involved. 
Thus, examination of the dynamics of 
the horizontal and vertical compo- 
nents of oblique saccadic eye move- 
ments may provide clinicians with 


finer details te aid in ocs izing lesions- 
in patients. 


Elwin Marg, MD, and Roser Daroff, MD, gave 
helpful comments. 
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---@-One cynomolgus and three. vervet 
: monkeys were treated topically twice daily 
in one eye with 63 ug of echothiophate 
: jodide and 750 jig of atropine sulfate. The 
opposite eyes were treated with echothio- 
phate alone. The eyes treated with echo- 
-thiophate alone all developed posterior 
and/or anterior subcapsular. cataracts 
within 26 to 66 days. The echothiophate 
‘plus atropine-treated cynomolgus eye 
developed a cataract of much delayed 
onset and lesser severity compared to its 
echothiophate-only-treated fellow. None 
of the echothiophate plus atropine-treated 
ervet eyes developed cataracts during 
ye 121 (two eyes) or 231 (one eye) days 
of treatment. After.121 days of echothio- 
phate plus atropine treatment, two vervet 
yes were switched to. echothiophate 
alone. Both eyes developed unequivocal 
posterior and anterior subcapsular lens 
opacities, one within 51 and one within 71 
days after the switch. We conclude that 
tropine inhibits echothiophate cataract- 
-ogenesis in vervet and cynomolgus mon- 
ckeys. =o 
: (arch Ophthalmol 95: 1262-1268, 1977) 








Atropine Inhibition of 


hronic topical application of long- 
acting cholinesterase inhibitors 
to human eyes can cause character- 
istic anterior and posterior subcap- 
sular (ASC, PSC) cataraets.'* Topical 
application of echothiophate iodide 
twice daily for several weeks consist- 
ently causes similar ASC and PSC 
cataracts in vervet and cynomolgus 
monkeys.’* We report here the inhibi- 
tion of echothiophate cataractogen- 
esis in these two monkey species by 
simultaneous topical administration 
of atropine. 


MATERIALS AND METHODS 
Animals 


Three adult female vervet monkeys (Cer- 
copithezus ethiops) weighing 2.8 to 3.6 kg, 
and one young adult female cynomolgus 
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Echothiophate Cataractogenesis in Monkeys 


Paul Lo Kaufman, MD; Uno Axelsson, MD; Ernst H. Bárány, MD 


monkey (Macaca fascicularis) weighing 
2.1 kg, were studied. 


Drugs 


Echothiophate iodide (Phospholine Io- 
dide) was purchased commercially and 
diluted to a 0.5% solution with the accompa- 

nying diluent. The 0.5% echothiophate 
iodide solution had pH = 6.39 and osmolal- 
ity = 435 mOsm. Atropine sulfate, medic- 
inal grade, was added to the echothiophate 
solution to give an atropine sulfate 
concentration of 2%, 3%, 4.5%, or 6%. The 
0.5% echothiophate iodide plus 6.0% atro- -- 
pine sulfate solution had pH = 6.27 and 
osmolality = 610 mOsm. Solutions were 
refrigerated at 4 C and used w ithin two 
weeks of preparation. (The stability of 
echothiophate and atropine in the experi- 
mental solutions was tested. Batches of the: 
0.5% echothiophate iodide, the 6% atropine 
sulfate, and the 0.5% echothiophate iodide- 
plus 6% atropine sulfate solutions, identical. 
to those used in the animal experiments, 
and a control ‘solution identical to the 
others with respect to inactive ingredients 
but devoid of echothiophate iodide. and 
atropine sulfate’ were prepared in 99.6%: 
D,O (Aldrich, gold label grade). The four. 
solutions were analyzed ina Bruker. 270 
MHz proton magnetic resonance spectrom- 
eter, All the individual proton. resonances 


for. echothiophate and atropine were.. ` 


resolved. Spectra taken one. hour, 11 days, 


21 days, and 28 days after preparation of 
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“Fig 1.—Trestment protocols and lens findings. Abscissa: days after starting topical treatment. Ordinates: left, eshetiophate iodice (PI). 
dose; right atropine sulfate (ATR) dose; both drugs in one solution. Solid line = echothiophate iodide dose; broxen line: = atropine. 
AES a R = righteye: L = left eye; cynomolgus (CYNO) 280 was treated in both eyes simultaneously; echotaphate was given to = 
both eyes, atrosine anly to he right eye. The three vervets received echothiophate plus atropine only in ihe indicatec eye. Opposite eyes 
had previously recéwed ec othiophate iodide, 80 ug/day for eight weeks, ending eight months before start of currant session, and had 
all developed cataracts. Arrow indicates slit-lamp examination; P, posterior subcapsular lens changes; A, arterer subcapsular lens 
“changes; \, vacuoles; +, Questionable lens changes; C, clear lens. ; ; : ee ee 
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Fig 2.-Slitams ‘protographs of cyno- 


ae molgus 280. 4 40 G; left eye ‘echothio- 


phate); H to J, right eye (echethiophate 
plus atropine). a ard B, OS after 32 days 
showing midpeript eral PSC chains of 
vacuoles (large arrows)-at approximately 
¢lock-hourly intervals continuous with 
linear opacitiss{small acrows) eonverging 
at posterior pale of bas and delimiting 
wedges of smaller cpaci#es. C, DS after 58 
days, showing midperipheral PSC vac- 
uoles (large arrows) and central PSC 
vacuoles (smat arrows) D and, OS after 
86 days, shewing amidperipheral PSC 
chains of vacuoles (0, darge arrows) and 
central PSC opacities. including wedge 
boundary lines (E, smal! arrows). F and G, 
OS after 18 gaye. F. Midperipheral PSC 
vacuoles are: stil present, but have 
regressed so- astrikingly that they are no 
longer visible ir retroiilummated lens 
photograph ‘compare with A and C). 
G. -Centrai SC cpacities have also 
regressed suastantially {compare with C 
and E). H to; OD after 86 days, showing 
most pronourcec stage of PSC opacities 
observed Gurng course of echothiophate 
pius atropine trectmeri#t. Opacities were of 
later onset.and muci tess severity than in 
Opposite echothiephate-traated eye. 
H and |, Single cluster of midperipheral 
PSC vacucies (la-gearrows; compare with 
A and C)..J,,Gertral PSC opacities (com- 
pare with 5,0, E, ane G). 


the solutiens showed ao evidence for inter- 
action of <Ee drugs nor amy evidence of 
chemical cange.) Hexamethonium-bro- 
mide, 2% in -dsstilled water, was given 
intramuscularly 

Total inidectomy* was performed bilater- 
ally two months (cynamolgua)-or 14 months 
(vervets). before starting ‘topical treat- 
ments. : 

Refracticn was determined periodically 
with a refractometer (Thorner)."° 

Slit-lamp examination and photography* 
were performed periodically beginning 
four to six weeks prior to starting topical 
‘treatment... — 

General: anesthesia for topical treat- 
ments was intramuscularly. administered, 
methohexikal sodium (Brietal [Britain]; 
Brevital, @mparabie US product), 15 mg/ 
kg forthe vervets, and intramuscularly 
administeed <ilecamine hydrochloride and 
zola zepama hydrechloride (1:1 mixture by 
weight) to 10 mg/kg" for the eynomol- 
gus. Refact.on was performed under 
methohexital aloae or under methohexital 
followed oy intramuscular administration 
of pentebarbital sodium, 30 to 35 mg/kg. 


PROTOCOL AND: RESULTS 


The three vervets had been pre- 
viously sreatec. with 40 pg of echothio- 
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phate iodide twice daily in one eye for 
eight weeks, ending eight months 
prior to the start of the current 
session. The opposite eye had been 
treated simultaneously with an equal 
volume of identical control solution 
devoid of echothiophate. The echcthio- 
phate-treated eyes had all developed 
cataracts within 6 to 9.5 weeks after 
starting treatment while the control 
lenses had all remained clear.’ In the 
present experiments, the former con- 
trol eyes were treated with echothio- 
phate plus atropine. Vervet 30 re- 
ceived echothiophate plus atropine for 
231 days. Vervets 34 and 38 received 
echothiophate plus atropine for 121 
days, followed by echothiophate alone 
for the next 110 (vervet 34) or 145 
(vervet 38) days. The cynomolgus, 
which had not been treated previously 
in either eye, received echothiophate 
alone in one eye and echothiophate 
plus atropine in the other for 215 days. 
Topical echothiophate or echethio- 
phate plus atropine was given twice 
daily on weekdays (7:15 aM to 7:45 AM; 
4:15 pM to 4:45 pM) and once daily on 
weekends (9 to 9:30 am).* For the first 
three months one of the two daily 
treatments was given under short- 
acting general anesthesia (see above); 
thereafter, all treatments were given 
with the monkeys fully conscious. The 
initially low echothiophate and atro- 
pine doses and the atropine:echothio- 
phate ratio were gradually increased 
over a few weeks. The plateau doses 
were 63 ug of echothiophate iodide 
and 750 pg of atropine sulfate twice 
daily (echothiophate iodide 0.5%; atro- 
pine sulfate 6%). Echothiophate io- 
dide, 63 pg twice daily, had induced 
cataracts in other cynomolgi within 
six weeks after starting treatment.‘ 

Slit-lamp examination just prior to 
starting topical treatments revealed 
clear corneas, anterior chambers, and 
lenses, except for the PSC and/or ASC 
cataracts in the previously echothio- 
phate-treated vervet eyes. 

Figure 1 shows the topical treat- 
ment protocols and the lens findings 
in the four monkeys. All three vervet 
lenses remained clear as long as atro- 
pine was given with echothiophate. 
When atropine was stopped vervet 34 
demonstrated equivocal PSC lens 
opacities after 31 days, unequivocal 
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PSC and ASC opacities after 51 days, 
and PSC vacaoles after 71 days of- 
echothiophate only ~reacment. Simi- 
larly, after atropire was stopped 
vervet 38 exhibited mild dut unequive- 
eal ASC and PSC qpae'ties after 71 
days of echothiophate erly treatment. 
The opacities in vervet. 8 subsequent-_ 
ly regressed; they were only question- < 
ably present after 107 deys and absent 
after 145 days of ech: othiophate only : 
treatment. i 

The eynomolgws Anoia 
striking PSC and ASC lens opacities 
in the echotaiophate erly treated eye 
(Fig 2, A ta G). The opacities were. 
identical in slit-lamp appearance. to 
those previously described in echothio- 
phate-treated cynemalzus eyes,’ and 
underwent partia’ regression -with 
time despite contixuec echothiophate 
treatment, as has aisc been described.* 
In the echothiophatz plus. atropine- 
treated eye, lens cpse ties also devel- 
oped. Howaver, they were restricted 
to the PSC regior and were of later 
onset and much less prominence than 
in the echethiophete enly treated eye 
(Fig 1; Fig 2, H te J). These opacities 
also regressed partially with contin- 
ued treatment. 

Figure 3 shows refractions per- 
formed daring the course of the 
topical treatment te assess the cyclo- : 
plegie effectiveness of the atropine — 
dose. The nontreated eyes demon- 
strated reasonadly stable baseline 
refractions. 

The initial atrop-ne: echothiophate 
dose ratios used were. sufficient to 
prevent echothtopkate-induced ac- 
eommodation urder deep anesthesia 
in the echothioohaze plus atropine- 
treated eye of the cynomolgus mote 
similarity of tke refractions in the 
right eye of cynomolgus 280 on days 
No. —5 and —1 with those on days No. © 
+12 and +26) be: not the vervets 
(note differences between. refractions 
in the two eyes of vervet 30 on days. 
No. +14, +25, +39; vervet 34 on day 
No. +15; vervet 38 on day No, +39: 
compare also refractions on these days 
with refractions on day No. —1). The 
highest. doses of ztropine and echos `- 
thiophate and the highest atropine 
sulfateechothisprate iodide ` dose 
ratio (12:1 weight:weight) were- 
started on day No. +40 in the vervets 
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‘ Fig 3.—Refraction experiments. Day No. 0.is day topical weatment was started. Days before topical treatment was started are numbered 


ATR, atropine sulfate; a, readings taken 1 to 2.5 hours apart; arrows, sequence of readings. Pentobarbital anesthesia supplemented as 
_ Necessary (see text). Right eye of vervet 34 accidentally given echothiophate iodide, 10 #Q, plus atropine sulfate, 60 ug, on day No. +24, 





‘Negatively: days: after topical treatment was started are numbered positively. R indicates right eye;.L, left eye; Pl, echothiophate iodide; 








: _and echothiophate iodide, 63 ug, on day No. + 227 prior to refraction. Latter error accounts for high but progressively decreasing 


> -myopia on days No. +227, +229, and +232. Note complete reversal of echothiophate-induced myopia in both eyes after ganglionic 





-= hexamethonium). 










- ‘blockade by intramuscularly administered hexamethonium bromide, 20 mg/kg, on day No. +232 (triangles, refraction after 
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and day Ne. +27 in the eynomolgus. 
The baselire refractions en days No. 
-T3 and 4101 in the vergets and on 
days No, #60 and +88 in the cyno- 
molgus seemed to indicate that this 
atropine dese was sufficient to block 
the cholinesgic effect of this echothio- 
“phate dese on the accommodative 
-mechanisr under deep anesthesia. 
The experiments on days No. +101 
and +106 m the vervets and on days 
“No. +88:aad +93 in the cynomolgus 
-* were dore to determine the degree of 
_eycloplegaa: during the extire 9 to 24 
“hours between successive topical 
treatmente-and whether the refrac- 
tion in the deeply anesthetized animal 
was likely to be comparable to that in 
-the unanesthetized animal (which 
might well have very different cholin- 
< ergic tone): On day No. +101 (or +88), 
baseline refrection was. determined 
about 90 minutes after the aM topical 
- treatmentand five subsequent refrac- 
tions were determined at intervals of 
1 to 2.5 hours, the last refraction being 
done abowt 10 hours efter the am 
topical treatment. On day No. +106 
(or +93), the am topical treatment was 
omitted, Baseline refraction was de- 
,, termined 12 hours after'the previous 
‘PM topical treatment, and four subse- 
quent refractions were determined at 
- intervals af L5 to 2.5 heurs, the last 
- refraction being done 20.5 to 21 hours 
after the previous topical treatment. 
At the time cf each refvaction rectal 
temperature was. determined and 
_ depth of anesthesia was subjectively 
‘evaluated (presence or absence of 


. Spontaneous eye or body movements; 


» degree of muscle relaxation; reaction 


< to pinching skin ef arm, to being 


<= placed Gr. the head-hcider, and to 
-digital separation of lids). On both 
_-days, the monkey was deeply anesthe- 
tized with a single intramuscular dose 
of pentetarbital sodium {30 to 35 mg/ 
kg) folowing induction with intra- 
muscularyy: administered methohex- 
ital sodium (15 mg/kg). No further 
anesthesia was given until the mon- 
key became so “light” that it exhib- 
ited spencancous movements or resist- 
ed the head-holder or digital separa- 
tion of the lids. Even ‘then, supple- 
mental anesthesia (intramuscularly 
administered pentobagbital sodium, 
approximately 10 mg/kg) was with- 
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held until after the refraction had 
been performed. Supplemental anes- 
thesia was required once (four experi- 
ments) or twice (four experiments) 
during each of the eight experi- 
ments. 

In the echothiophate only and echo- 
thiophate plus atropine treated eyes, 
the refractions were less myopic when 
anesthesia was deep (eye and body 
movements absent, rectal tempera- 
ture low) and more myopic when anes- 
thesia was light (eye or body move- 
ments present, rectal temperature 
near normal). These findings per- 
tained to both the 1.5 to 10 hour and 12 
to 21 hour posttopical treatment ex- 
periments. The nontreated vervet 
eyes showed but little variation in 
refraction. 

The echothiophate only treated eye 
of the cynomolgus demonstrated near 
maximum myopia on most occasions 
after the first few weeks of echothio- 
phate treatment. The previously echo- 
thiophate-only-treated eyes of the 
vervets had maintained near-maxi- 
mum myopia during the entire course 
of their previous eight week echothio- 
phate treatment.’ After the echothio- 
phate plus atropine treated eyes of 
vervets 34 and 38 were switched to 
echothiophate alone, their refractions 
became essentially maximally myopic. 
In the one animal tested (vervet 34), 
this induced myopia was reversed 
completely by ganglionic blockade 
with intramuscularly administered 
hexamethonium, indicating that the 
induced myopia was entirely ac- 
commodative. 

No eye showed aqueous cells or 
flare, and no animal showed signs of 
systemic toxicity at any time. 


COMMENT 


Topical echothiophate iodide, 63 ug 
twice daily, consistently induces cata- 
racts in cynomolgus? and vervet 
monkeys. This echothiophate dose or a 
lower one produced cataracts in the 
non-atropine-treated eyes of all the 
monkeys used in the current experi- 
ments. With topical atropine sulfate, 
750 ug, plus echothiophate iodide, 63 
pg, twice daily, cataractogenesis was 
prevented entirely or was of much 
delayed onset and diminished sever- 
ity. Thus, atropine inhibits echothio- 











phate cataractogenesis. 

Since we had no prior clue as- to 
what atropine dose 5o try, we arbi- 
trarily decided to useen atropine dose 
sufficient to completeiy inhibit echo- 
thiophate-induced accommodation in- 
all the animals. The animals had been 
treated for more than three months 
before we discoveved that the plateau 
atropine dose we: firzlly selected: did- 
not always do this: Under deep barbit- 
urate anesthesia, the echothiophate — 
plus atropine. treated eyes exhibited - 
little or no -ecacttiophate-induced 
myopia at the fuli atropine dose. 
However, when tarb turate anesthe- 
sia was light, corsicerable accommo- 
dation ocearred. We assume that in-- 
creased cholinergic tone under light as. 
compared to dees Garbiturate anes- 
thesia caused release of more acetyl- 
choline wkich, protested by the echo- 
thiophate, accumalaied in sufficiently - 
high locai concentration to cause 
substantial accommedation. even. in: 
the preserce of large amounts. of the. 
competitive inhikiter atropine. We do: 
not know how often or how much 
accommodation ocecrred. when the 
monkeys were. net anesthetized. For- 
tunately, the atropine dose we used, 
although not safficent to prevent — 
echothiophate-induced accommòda- 
tion under all conditions, was large 
enough to inhibit sataractogenesis. 
Had the echothiepkete plus atropine- 
treated eyes all developed- typical 
cataracts: within the usual time, we-— 
would not have xnewn whether atro- < 
pine was ineffective per se, or wheth- 
er the atropine dose-was merely inad- 
equate. o 

Our experiment Jo not define the = 
mechanism of echothiophate cataract- 
ogenesis in primates. That atropine is. 
inhibitory at a dose that at least- 
partially prevemts echothiophate-in- 
duced accommodation may ‘indicate 
that a caolinergiec effect, either. me- 
chanical (eg, aczoramodation itself) 
or biochemical es, a cholinergically ~ 
induced, atropine iahibitable change ©: 
in aqueous humor composition”), is 
involved. However a: direct -toxic 
effect of echothiopaate on the lens- 
still cannot be ruled out. Atropine = 
inhibits the incerperation of ”P from! 
labeled DF “P in the nuclear, mito- 
chondria., micresomal, and superna: 
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tant fractions of rat liver.) If atropine ; 
has a similar action in the lens, it 
- might protect the lens against a toxic 
_eataractogenic: effect of cholinester- 
ase inhibitors. 
~The diminution of .echothiophate- 


induced. vacuoles and other opacities 
despite. continued echothiophate 
treatment. as seen. biomicroscopically 
does not necessarily mean that the 
underlying lesion is not progressing. 
<- Weare seeing early changes, the visi- 


1>-Axelsson U, Holmberg A: The frequency of 
cataract after miotic therapy. Acta Ophthalmol 
` 44:421-429; 1966, 

2 Shaffer RN, Hetherington J Jr: Anticho- 
Ainesterase drugs and cataracts. Am J Ophthal- 
mol 62:613-618, 1966. 

-8.-de. Roetth A. Jr: Lens opacities in glaucoma 
“patients: on phospholine jodide therapy. Am J 
Ophthalmol 62:619-628, 1966. 

=. A Tarkkanen- A, Karjalainen K: Cataract 
formation ‘during miotie treatment for chronic 
‘open-angle glaucoma, Acta Ophthalmol 44:932- 
989, 1966. 

ode ‘Axelsson’ U: Glaucoma, miotic therapy, and 
cataract: I. The: frequency. of anterior subcap- 
sular vacuoles in glaucoma eyes treated with 
echothiophate (phospholine iodide), pilocarpine, 
-or-pilocarpine-eserine, and in non-glaucomatous 


-bility of which may have little bearing _ 


on the longer term prognosis for the 


heaith of the lens. Similarly, it is 


possibie that atropine inhibits the 
optical manifestations of a biochem- 
ical lesion it does not prevent. 
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\New Insights in the 


Human Orbital Connective Tissue 
Result of 2 New Anatomical Approach 


Leo Koornneef, MD 


è Exenteraticn and dissection of the 
collapsed spec memhas so far been stan- 
dard procedure in the anatomic study of 
the orbital conients. If, as in surgery, the 
orbit is approached through the palpebral 
aperture and its connective tissue is kept 
extended in the framework cf the orbital 
walls, hithertc unrecognized septa of 
connective tissue are found, containing 
vessels, nerves, and smeoth muscular 
tissue. 

No anatomic-evidence was found for the 
existence of € common muscle sheath 
behind the glebe, subdividing the orbit 
into central and peripheral surgical 
spaces. The study of serial sections of 
complete erbits shows a definite struc- 
tural organizat on and constant pattern of 
this connectiv2 tissue system. The rela- 
tions of the eye muscles and the eyeball 
with these connective tissue structures, 
the periorbit and the enclosed fat 
cushions, are of interest with reference to 
normal metiors of the globe. 

(Arch Ophthalmoi 95:1269-1273, 1977) 


n 18% Hyr?!’ stated that even Galen 
(+ 200) had known abcut a capsule 
surrounding the human eyeball. Ac- 
cording te L’Hélie? (1841), the Tenon’s 
capsule was referred to by Colombo 
(+ 1559), Casserius (+ 15616), and Rio- 
lant (+ 1657) as the “turica adnata” or 
“membrana innominate.” Tenon? 
(1806) deserised it minutely and pre- 
cisely and pointed out its relations 
with the extraocular muscles and the 
periorbit. Irrationally the bulbar fas- 
cia alome is now called the Tenon’s 
capsule. 

Our present knowledge of the anat- 
omy of the orbital connective tissue is 
based on studies carried out after 
Tenon in th= past 150 years. Ferrall’ 
(1841), Bonnet? (1842) and Motais® 
(1905) made detailed dissections of the 
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exenterated orbital contents. A volu- 
minous monograph by Hesser’ (1913) 
reviews the historical details elabo- 
rately. Among recent articles there 
are eminent contributions by Whit- 
nalls (1932), Scobee® (1948), Fink” 
(1962), Hosokawa" (1956), and Neig- 
er’ (1960), for example. 

Summarizing these authors, four 
major components of connective tis- 
sue in the orbit can be distinguished: 
the medial and lateral check liga- 
ments, the fascia bulbi (Tenon), the 
fascial sheaths of the extraocular 
muscles, and the common muscle 
sheath that envelops and connects the 
four recti muscles, dividing the orbit 
into central and peripheral surgical 
spaces. 

Generally in these studies, parts or 
entire elements of bone have been 
removed from the orbital walls in 
order to reveal the underlying struc- 
tures. In addition, the orbital contents 
are often exenterated, thus depriving 
the connective tissue of its supporting 


orbital walls and inducing a collapse. 
The characteristiz spatial structure of 
this connective tissue system, which is 
so evident if the orbital contents are 
studied ir situ, is lost. 


METHODS AND RESULTS 


We wished to direct our anatomic study 
to the intact and integral connective tissue 
apparatus of the orbit. We therefore 
entered via the orbital aperture, leaving 
the orbital walls intact. The palpebral 
fissure was widened and incision was made 
in the conjunctival fernix. Figure 1 shows 
connective tissue strands stretching be- 
tween per orbit and Tenon’s capsule. Some 
strands contain vesseis, or nerves, or both 
(Fig 2). These comneetive tissue strands, 
with the structures they contain, became 
visible immediatey after incision of the 
conjunctiva. After subsequent dissection 
these straads proved o be septa, arranged 
longitudinally. Additional septa were 
found between the superior oblique muscle 
and Tenon’s capsule. and also between the 
inferior oblique muscle and this capsule. 
Both obligue muscies were hard to separate 
from the superier and inferior rectus 


Fig 1.—Exposure of left eye. By means of three ligatures, visible in the upper eyelid, 
insight is gained in the conjunctival sac. The fourth ligature lies iv the cornea. Via this 
ligature, artificial eye movements can be induced. Between the periorbit and Tenon’s 
capsule unknown strands are visible. 1: ligatures, 2: superior ey=lic, 3: inferior eyelid, 4: 
bulbar conjunctiva, 5: Tenon’s capsule, 6: periorbit; septa (asterisk). 
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muscles, respectively. Deeper in the orbit 
in the same region as shown in Fig 2, 
strong mechanical resistance was offered 
by septa between the inferior oblique 
muscle and the periorbit of the orbital 
floor. Here we noticed a rigid connective 
tissue mass, of striate appearance, which 
was definitely more resistant to pressure. 
Histologically this mass contained 
smooth muscle fibers. We found other 
smooth muscle fibers in nasal and temporal 
areas and in the medial and lateral check 
“ligaments” (Fig 3), which are less massive 
than is generally assumed. These so-called 
ligaments are built up of closely packed 
connective tissue septa with smooth muscle 
cells. At the level of the Miiller’* muscle 
(1858), covering the infraorbital fissure, 
the association of the inferior ophthalmic 
vein via the septa with this smooth muscle 
r was evident (Fig 4). 
Fig 2.—Detail medioinferiorly of the left eye. Dissection has proc2eded to a level in the Although in the posterior part of the 
orbit where the inferior oblique muscle lies. Connective tissue septa are visible between Orbit the fat is predominant, connective 
Tenon’s capsule and the inferior oblique muscle. The ligature in the cornea is pulled tissue septa lie in an orderly fashion. The 
upward and the area between the inferior oblique muscle and the eye has become lateral and the inferior recti muscles are 
accessible. 1: inferior eyelid, 2: bulbar conjunctiva, 3: Tenon capsule, 4: inferior oblique 
muscle, 5: nerve, 6: vessel; connective tissue septa (asterisk). 





: 4 5 ; Fig 4.—Histologic section, 20.6 mm behind the hind surface of the 
Fig 3.—Detail of Fig 7 (see boxed area). The “medial check eye. M: medial, L: lateral, 1: lesser wing of the sphenoid, 2: frontal 


ligament” apparently is less massive than is generally assumed. bone, 3: greater wing of the sphenoid, 4: superior ophthalmic 
Between the closely packed connective tissue, adipose tissue fissure, 5: inferior ophthalmic fissure, Mtiller’s muscle, 6: palatine 
and smooth muscle cells are present. 1: collagenic fibers, 2: bone, 7: ethmoid, 8: lateral rectus muscle, 9: inferior rectus 
smooth muscle cell islands (hematoxylin-azophioxin/Mayer, muscle, 10: superior ophthalmic vein, 11: inferior ophthalmic vein, 
x 80). 12: optic nerve, 13: ophthalmic artery, 14: oculomotor nerve, 15: 


abducens nerve, 16: frontal nerve, 17: trochlear nerve; connec- 
tive tissue septa (asterisks) (hematoxylin-azophloxin/Mayer, 
x 15). 
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indicate the areas where smooth muscle tissue was found. 1: 
periorbit, 2: common muscle sheath at eyeball level, 3: fibrous 
septa. L indicates lateral; M, medial. 
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Fig 7.—Frontally sectioned histologic section (60 u) of an adult right orbit, at a level in the 
orbit 3.2 mm anteriorly from the hind surface of the eye. Connective tissue septa 
(asterisks); 1: frontal Done, 2 greater wing of the sphenoid, 3: zygomatic bone, 4: maxilla, 
5: ethmoid, 6: superior levator palpebrae muscle, 7: superior rectus muscle, 8: lateral 
rectus muscle, 9: inferior rectus muscle, 10: medial rectus muscle. 11: superior oblique 
muscle, 12: superior ophthalmic vein, 13: branches of the inferior ophthalmic vein, 14: 
medial check ligament; M ndicates medial, L: lateral (acidic fuchsin-picrin acid/von 
Gieson, X 2.5). 


linked to Miiller’s muscle by three connec- 
tive tissue septa. Two of the septa have 
connections with branches 3f the inferior 
ophthalmic vein. As shown ia the schematic 
drawing (Fig 5), the septa appear to have a 
radial distribution, but this is obviously 
induced by exercising traction to the ante- 
rior on a ligature in the comea. By dimin- 
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ishing traction foree and changing the 
direction, thus inducing eyeball move- 
ments, no change in the number of septa 
occurred. We did induce a change in the 
course of the septa, following the traction 
angle exactly (Fig 5). These results, and 
the wish to study deeper layers and their 
relation to the anterior septa, induced the 
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Fig 6.—Alteration of the fiber course with varymg traction direc- 
tion. 


development of a thick serial section tech- 
nique." This method alowed us to study 
the microscepic spatial relationships as 
well as the histologie n=ture of the struc- 
tures. 

The septa proved to be 0.3 mm thick and 
to consist cf parallel «ollagenous fibers. 
Histologically, the orbit=] connective tissue 
proved to be of a far mere intricate nature 
than is gererally assmned in literature 
(Fig 7). Frem the lateral aspect of the 
levator palpebrae supevior, characteristic 
connective tissue septa reach the adjacent 
frontal perisrbit. From the lateral border 
of the superior rect an aponeurosis 
reaches the lateral rectus muscle. At the 
lower end ef the superior rectus/levator 
palpebrae complex the eonnective tissue of 
the superior oblique muscle lies. The 
attachments of the late=al rectus muscle to 
the lateral crbital wall are firm and charac- 
teristic. Between the la-eral rectus and the 
inferior reccus, radial septa prevail. In a 
trajectory of 5.8 mm the characteristic 
connective tissue system of the inferior 
rectus musele, the sepsa lying parallel to 
the orbital foor, are prsent. In these septa 
are branches of the inferior ophthalmic 
vein. The septal conn=tions between the 
upper end ef the medl rectus muscle and 
the superior oblique muscle are obvious. 
The relatisns of the connective tissue 
system with the eye muscles and the peri- 
orbit are remarkable. -n fact the fascia of 
the orbital muscles, the orbital septum, and 
the periocular fascia (Tenon) are identical 
and part of a general -ntraorbital connec- 
tive tissue framework. 

The study of serial sections made clear 
that inside the mescle cone in the retro- 
bulbar area the role of the connective 
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tissue is less dominant. This confirmed 


what we had noticed during dissection. 
Here mechanical resistance was definitely 
less than in the anterior part of the orbit. 

Outside the muscle cone we observed 
connective tissue septa expanding from 
and characteristic for each of the eye mus- 
cles, attached to the periorbit. Inside the 


L 
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muscle cone, nevertheless, other septa 
support the erbital veins, as is shown in Fig 
8 for the superior ophthalmic vein. A 
common muscle sheath dividing the apex 
of the orbit into a central retrobulbar space 
and the so-callec peripheral surgical space 
could not be feund. Since we failed to 
demonstrate a common muscle sheath in 


Fig 8.—Frontal section (60 u) of a right orbit in the retrobulbar area, 2.1 mm from the back 
of the eyeball. 1: frontal bone, 2: greater wing of sphencid, 3: zygomatic bone, 4: maxilla, 
5: ethmoid, 6: superior levator palpebrae muscle, 7: superior rectus muscle, 8: lateral 
rectus muscle, 9: inferior rectus muscle, 10: medial rectus muscle, 11: superior oblique 
muscle, 12: superior ophthalmic vein; connective tissue septa (asterisks); M indicates 
medial, L: lateral (hematoxylin-azphloxin/Mayer, x 3). 


dissection of ten orbits and in study of an 
equal amount of serial sections, it is 
obvious that this retrobulbar subdivision is 
erroneous. The levator palpebrae/rectus 
superior complex shows little change and 
still has its firm attachments to the orbital 
roof. Clearly visible is the superior ophthal- 
mic vein hammock. A caudal prolongation 
reaches the medial rectus muscle. To the 
anterior, a number of vortex veins will be 
enveloped by this septum. The lateral 
rectus muscle, attached to the lateral 
orbital wall by connective tissue septa, has 
septal connections with the hammock and 
the optic nerve. The inferior rectus is 
closely adherent to the orbital floor; semi- 
circular septa surround it. Radial septa 
originate from the medial part of the 
medial rectus muscle and insert to ethmoi- 
dal periorbit. From the superior end of the 
muscle septa reach the orbital roof, the 
superior oblique muscle, and the superior 
ophthalmic vein. This study of the serial 
sections gave strong evidence of a definite 
structural organization of the connective 
tissue system with a highly regular pattern 
in different individuals. Furthermore, we 
compared right and left orbits of several 
individuals. A distinct bilateral symmetry 
was found (Fig 9). This highly regular 
pattern enabled us to build reconstructions 
of each of the eye muscles and their 
specific connective tissue apparatus. In 
order to gain more spatial information 
about the exact course and location of the 
orbital connective tissue and its relation- 
ships with the eye globe and the extraocu- 
lar muscles, the sections were photograph- 
ically recorded and enlarged five times. 


Fig 9.—Right (left) and left (right) human orbits sectioned frontally (0.5 cm), indicating a definite bilateral symmetry. 1: frontal bone, 2, 5, 
8: connective tissue septum, 3, 6, 10: areas in which the connective tissue apparatus is less defined, adipose tissue cushions are 


present, 4: palpebral fissure, 7: inferior oblique muscie, 9: air cells in ethm 


methylsalicylate [Spalteholz clearing agent modified, » 1.5). 
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oid, 11: superior oblique muscle. (Sections cleared in 
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Fig 10.—A “reconstruction’” of the medial rectus muscle connective tissue system 
(medial view). 1: craniocaudel extensions of the connective tissue of the medial rectus 
muscle, 2: the so-called mecai check ligament, 3: the optic canal, 4: periorbit. 


The connective tissue septa were colored 
with transparent paints, and parts which 
co not need to be presented n the recon- 
struction were cat out. Subsequently the 
septa were tracec on glass plates and reas- 
sembled te a three-dimensional model by 
piling. The spaces between the glass plates, 
where conmectiv= tissue septa continue, 
were filled up wich polystyreme, rendering 
the image of Fig 10: 


COMMENT 


Contrary to the prevailing con- 
ception, the present study does not 
support the assumption of a common 
muscle sheath, but demorstrates the 
division of the supporting framework 
within the erbi: into distint posterior 
and anterier parts. Althaugh in the 
posterior part the fat is pædominant, 
we find conneetive tissue septa, ar- 
ranged in an orderly fashion, and 
specific for the eye muscles from 
which they extend. 

In the anterior portion, en the other 
hand, between periorbit and Tenon’s 
capsule, we find chiefiy fibrous septa, 
some of which contain smeoth muscle 
cells, nerves, and vessels, and divide 
the space around the ezeball into 
chambers containing fat. This gives 
the impression that the eye is 
supported only in part by the so-called 
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check ligaments and Lockwood’s” 
supporting ligament and that these 
structures should be considered as a 
minor part of the general intraorbital 
connective tissue system. This system 
in turn consists of the above- 
mentioned chamberlike elements, 
which construct a suspension system, 
the tension of which may be in- 
fluenced by smooth muscle tissue. 
Moreover, this supporting system is of 
extreme flexibility, allowing for con- 
siderable movement of the eye; it is, 
however, of sufficient rigidity, sup- 
ported by the retrobulbar fat, to 
prevent its retraction. Consequently 
the connective tissue system of the 
orbit is of interest with reference to 
normal motions of the globe, and the 
intimate connection of this system 
with the eye muscles suggests an 
important role of this system in the 
performance of eye movements. 

The spatial models reveal the exact 
architecture and an accurate repre- 
sentation of the orbital connective 
tissue apparatus in the “rest” (cadav- 
er) position. These models might 
contribute to the understanding, for 
at least the orbital part, of the 
extremely complicated mechanism 
that makes eye movements possible. 
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The lack of knowledge concerning this 
connective tissue system in the orbit 
might be, to a considerable extent, the 
cause of th2 disappoin-ing results that 
can follow operazicms on the recti 
muscles. 

The spatial architecture of the 
orbital connective tissue is of clinical 
importance in relation to accumula- 
tion of fluid, the extension of morbid 
growth, the protection that it gives 
from injuries or from bacterial inva- 
sion, or its involvement in systemic 
disease prczesses. 
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New Instruments 


Simultaneous Bilateral 
Fluorescein Angiography 


Dick de Bruijn; Joop W. Verhallen; Ger Vijfvinkel; Karl J. Zahn, MD 


è Two fundus cameras were used in 
the development of a setup for bilateral 
fluorescein angiography. The indications 
for this method are listed and examples 
of simultaneous fluoroangiograms are 
given. This technique allows the simulta- 
neous study of hemodynamics in the ca- 
rotid artery, the study of intraocular and 
anterior eye segment circulatory distur- 
bances, and it is time-saving in bilateral 


pathology. 
(Arch Ophthalmol 95:1274-1280, 1977) 


pity cae fluorescein angiogra- 
phy of the ocular fundus of the 
two eyes was described in 1972 by 
Kooijman’ and by Hisatomi and Su- 
zuki.? They used an almost identical 
photographic method with a binocular 
accessory mounted on the aspherical 
lenstube of one fundus camera. The 
optic path was split with mirrors and 
one half of the film frame was used 
for the left eye and the other half for 
the right eye. This method, however, 
has several disadvantages. One dis- 
advantage is a small field of view of 
each fundus; another is the impossi- 
bility to compensate for differences in 
refraction and for asymmetry of the 
face; a short working distance is an- 
other disadvantage, as is the lack of a 
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Fig 2.Electronic steering device for simultaneous bilateral fluorescein angiography. 
Device is triggered by switch on syringe. 


Fig 3.—Secenc setup (1976) for simultaneous bilateral fluorescein angiography. Note 
possibility of paraliel alignment of cameras. 


Fig 4.—A, Schematic presentation of bi- 
nocular adaptor for cne fundus camera.’ 
B, Applicatiors of 1974 se*up. C, 1976 set- 
up in bilatera’ fluorescein angiography of 
posterior pole 
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— fixation target. 

For these reasons, we tried a dif- 
ferent approach using two fundus 
cameras. This setup had been demon- 
strated some years ago.’ The first 
clinical results were reported in 1974.* 
‘Recently, a similar method with the 
use of two Zeiss fundus cameras was 
described by Laux.” In this report, we 
_. shall describe our original setup and 

_ its recent modifications. _ 


METHODS 
1974 Setup 


This setup consists of two fundus cam- 
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* Change film eventually (28 exposures per film). 
+ The rest of the film car eventually be used for scanning. 


eras (Topcon TRC. F) mounted on a modi- 
fied studio stand (Cambo) (Fig 1). The foot 
of each camera is mounted separately on a 
smail horizontal plate. By means of bear- 
ings, the camera can be moved in all direc- 
tions along a steel bar, and can be arrested 
in any position by fixing a screw. Accord- 
ing to Stenstrém’s* description, the pivot- 
ing axes of the cameras are placed in such 
a way that they are in alignment with the 
bright spot of the illumination system in 
the patient’s pupil, which improves the ma- 
neuverability. (This modification has been 
taken over by Topcon.) The cameras are 
provided with filters (Baird Atomic); The 
fash power supply is provided by a unit 








(built by Beam Electronic Products: The 
Netherlands). It has a maximal continuous 
power of 750 joule, adjustable in five steps 
(150, 300, 450, 600, and 750 joules) and has. a 
recycling time of one second at maximum.. 
output. In bilateral fluorescein angiogra- 
phy, a power of 600 joules is needed (300. 
joules per camera). : 
Both cameras and the power unit are 
linked to an electronic steering device of 
our own construction (Fig 2)-that produces 
simultaneously programmed impulses for 


the counter and for motor transport of the 
~ film of both cameras. This device is started 


by a switch mounted on the injection sy- 
ringe. The exposures are taken automati-. 
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Table 2.—Comparison of the Possibilities of Different Setups for 
Simultaneous Bilateral Fluorescein Angiography 


Factors 
. Compared 


Setup 


a 
Hisatomi,? 1974, 
Kooijman,' 1972 Own Setup, 1974 Laux,5 1976 Own Setup, 1976 


Nesative size One half frame Full frame Full frame Full frame 


Working distance 


Anisometropia 
ce@mpensation 


Face asymmetry 
cempensation 


Normal Normal Normal 


No Yes Yes Yes 
No Yes No Yes 





Fixation target 


Time registration 
or the film 





Dises simultaneously Yes 





Macular areas 
simultaneously 


Disc of one eye 
aro macula of the 
fellow eye 
simultaneously 


Yes Yes 








Anterior segment 
simultaneously 


Time intervals 


No 





Yes No 





1 exposure/sec Exposure 1,2,or3 
every exposures/sec 
0.6 sec 





Fig 5.—Ligature of left common carotid artery of 41-year-old woman. Left central retinal 
artery fills four seconds later than right one. Slowdown of intraretinal circulation. Fully 
developed venous stage in left eye lags behind more than four seconds. 
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Fig 6.—Diabetic retinopathy in 35-year-old woman. Ci ioretinal arteries fill in both eyes at 
same time. Note that microaneurysms are visible eariier in areas supplied by cilioretinal 
arteries. Angiogram of left fundus shows conspicuous defects in filling of choriocapil- 
laris. There is little difference in retinal vascular pathologic condition between fundus of 
left eye treated with photocoagulation compared to that o* untreated right eye. 
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cally, simultaneously with both cameras, 
according to a preset program that can be 
changed eventually by replacing a printed 
circuit. 

It is also possible to take pictures in 
between the programmed time intervals 
by means of a hand or foot switch. The 
time registration is photographed on the 
film. The programming device is based on 
computing the constant 50 Hertzian per 
second frequency of the mains into one- 
second pulses. A sound signal is given ten 
seconds before a picture is taken at the 
one-minute interval stage. 

This setup has been routinely used since 
January 1974, for simultaneous fluorescein 
angiography of the discs of both eyes and 
of the anterior segment of both eyes (con- 
junctival and iris vasculature). However, 
the device could not be used for the simul- 
taneous fluorescein angiography of the 
posterior pole because the cameras stand 
at an acute angle, as parallel alignment at 
a normal pupillary distance is impossible 
due to the size of the camera houses. 

However, simultaneous bilateral fluores- 
cein angiography of the posterior pole 
seemed most desirable, especially for time- 
saving in a large eye department in which 
more than 1,300 fluorescein angiographies 
are performed a year. Thus, various modi- 
fications were tried out, resulting in a 
setup that will be described in some detail. 


1976 Setup 


The two cameras have been adapted in 
such a way that the light beam is deflected 
inside the cameras. To achieve this, the 
lenstubes had to be removed and replaced 
on a precisely calculated place to the right, 
which is respectively left of the camera 
body. An opening was made in the camera 
body and a set of two parallel surface mir- 
rors, mounted on a metal plate, was in- 
serted into the camera so as to deflect the 
light beam twice at right angles and into 
the aspheric lens. In this way, the lens-film 
distance remained unchanged, as well as 
the working distance. In parallel align- 
ment of the cameras, the minimum dis- 
tance of the center of both lenses is 50 mm, 
allowing simultaneous photography of the 
posterior pole even in subjects with short 
interpupillary distance. The rotation point 
of the cameras was placed beneath the 
lens. Small mobile fixation targets were in- 
serted between the second mirror and the 
front lens of both cameras, allowing the 
simultaneous photographing of both dises, 
maculas, or other areas, or the scanning of 
other parts of the retina in the course of 
the fluorescein angiography (Fig 3). 

The filters used in the cameras in the 
1974 setup have been replaced by new fil- 
ters (Spectrotech) that allow the use of 
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Fig 7.—Diabetic retinopathy in 66-year-old woman. Neovascularization and -ubeosis 
iridis of both eyes. Hemorrhagic glaucoma in left eye. Slight irregularity of vascular pat 
tern of iris of right eye with some leakage around pupil. Gross rubeosis of left iris witt 
many leaking vascular tufts and vascularization of occlusive membrane in pupil. 


Arch Ophthaimol—Vol 95, July 1977 Bilateral Fluorescein Angiography—de Bruijn et al 1279 








Fig 8.—Angioid streaks with macular involvement in 57-year-old man. Difference in ex- 
tent of neovascular subretinal membrane in both eyes can be compared (top left to top 
right, center left to center right). Note possibility of fundus scanning (with second setup; 
bottom left to bottom right). 


a lower intensity of the flash (300 joules 
for both cameras) and illumination light. 
These filters give better contrast. They fa- 
cilitate the focusing because of a clearer 
image in the viewfinder and they give no 
pseudofluorescence. Moreover, both cam- 
eras have been provided with cardiogreen 
filters to allow the study of the choroidal 
circulation of both eyes simultaneously. 
The cameras are mounted on an electric 
adjustable instrument table (Topcon AIT 
2) in the same way as in the first setup. 
The power supply is provided by a new 
unit (from Beam Electronic Products, The 
Netherlands). This unit has a maximal con- 
tinuous power of 600 joules and a fast recy- 
cling time for three flashes per second. For 
bilateral fluorescein angiography using the 
new filters, an output of only 300 joules is 
needed (150 joules for each camera), but 
during cardiogreen examination the full 
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energy output is necessary. 

Besides the usual initial frequency of 
one picture each second, the device can be 
switched over to take pictures at 0.5-sec- 
ond intervals between the fourth and 14th 
second after injection (Table 1). In case 
one selects a frequency of three exposures 
per second, the cameras are set on contin- 
uous Grive. The possibilities available at 
present are seen ir Fig 4 and given in 
Table 2. 


COMMENT 


The described setups have been 
used routinely for simultaneous bilat- 
eral fluorescein angiography when 
the following incications prompted 
their use: 

Circulatory disturbances of the ca- 
rotid artery system. Results have 


been reported earlier.’ An example of 


such a study is shown in Fig 5. 

Intraocular circulatory distur- 
bances, such as retinal, arterial, or 
venous occlusions, anterior ischemic 
optic neuropathy, diabetic retinop- 
athy, ete (Fig 6). Using this tech- 
nique, it is possible to compare the he- 
modynamics of the disc, the choroid, 
and the retina of both eyes, even- 
tually discovering an unsuspected in- 
volvement of the fellow eye. 

Circulatory disturbances in the an- 
terior segment of the eye (Fig 7). Re- 
sults from using this technique have 
been reported by Riaskoff.* 

Pathologic conditions of the optic 
disc. 

Pathologic conditions of the poste- 
rior pole (Fig 8), such as central 
serous chorioretinopathy and all 
forms of macular degenerations. Be- 
sides pointing out an eventual in- 
volvement of the fellow eye, this is a 
time-saving procedure for the patient 
and the photographic department in 
clear-cut bilateral pathology. 


The personnel of the Instrument and Elec- 
tronic Workshops of the Eye Hospital in Rotter- 
dam helped in realizing both setups. 
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: Calender of Evants 


1977 


August 


: ee Diagnosis and Managemen of Macular and 
Retina: Vascular Diseases and intraocular 
Tumors; Mauna Kea, Kamila, Hawaii, Aug 6- 


13. 
Colby. Ophthelmoiogy Seminar, Waterville, 
Maine: £ug 7-11. 








“Course or Microsurgery, Pek Ridge Hospital, 
Rochester, NY, Aug 12-13. 


Septembe- 


Third Intemational Symposium on Orbital Disor- 

Mors, : : amsterdam, Sept 5-7 

“§ >n Drug-induced Ocular Side 
-Effect Ocular Toxicelogy, Little Rock, 

Ar: Sept 8-20. 

Intemational Congress of Peurogenetics and 

: Neuro-Cphthalmology, Nijmegen, the Nether- 












German ‘Ophthalmological Saciety, Heidelberg, 
Germany, Sept 18-21. : 

International Society for Geographic Ophthal- 
mology; Cagiari, Sardinia; italy, Sept 25-29. 


October _ 


Eye Bank Association of America, Sheraton- 

oo Dallas Motel, Dallas, Oct 1- 

| ‘Divisionee! Opathalmology, emerican Academy 

of Ophtealmelogy and Otolaryngology, Dallas, 

e Qeta 

National Conference on Climeal Trials: Method- 
ology. Katloral institutes a- Health, Bethesda, 
Oct 3-4. 

Americar Joard of Ophthalrology Oral Exami- 
nation, Philadeiphia, Oct 13-19. 

Latin American Council on Strabismus, Guaru- 
ja: Braz. Oct-16-20. 

“American College of Surgeons Clinical Con- 
gress: Gallas; Oct 17-21, with a Symposium 
“New echniques in the Management of 
Ocular juries,” Oct 19. 

Course oe the Macula, Hya® 
Hotel, San Francisco, Oct 











on Union Square 
29. 


November 


~. Souther Medical Society, Dallas; Nov. 6-9. 
_ Workshop on eee: lowa City, 
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Advances in the Diagnosis and Management of 
Ocular and Adnexal Tumors, Edward S. Hark- 
ness Eye institute, New York, Nov 11-12. 

Seminar on Current Concepts in Ophthaimic 
Plastic Surgery, Jules Stein Eye institute, Los 
Angeles, Nov 12. 


December 


American Board of Ophthaimology Oral Exami- 
nation, Chicago, Dec 8-11. 


1978 


January 


Contact Lens Association of Ophthalmologists, 
Midwinter National Meeting, Sahara. Hotel, 


Las Vegas, Jan 19-22. 
OKAP and Written Examination of American 
Board of Ophthalmology, Jan 21. 


Puget Sound Academy of Ophthalmology, Seat- ` 


tle, Jan 21-22. 

Third Annual Winter Meeting, Utah Ophthaimo- 
logical Society, Alta, Utah, Jan 23-25. - 

Symposium on the Macula, Washington State 
Academy of Ophthalmology, Seattle, Jan 26- 
28. 

international Glaucoma Congress, 
Beach, Jan 28-29. 

American Society for Contemporary Ophthal- 
mology, Americana Hotel, Miami. Beach, Jan 
30-Feb 3. 


Miami 


February 


Bayior international Ophthalmological Con- 
gress, Houston, Feb 22-25. 


March 


Symposium of the American Intra-Ocular_Im- 
plant Society, Los Angeles, March 14-18. 


April 


Pan-Pacific Surgical Association, Hilton Ha- 
waiian Village Hotel, Honolulu, April 1-7. 

International Symposium on Cataract Surgery, 
Florence, italy, Aprit.13-16. 

American Board of Ophthaimology Orai Exami- 
: nation, Fhitadelpha. April 23-28. 


“Americar: Board o> Ophthalmology Oral Exami- 


















































Nay 


Association for Research in Vision and Ophthal 
mology, Sarasote, Fla: May 1-5... > ; 

Second Biennial Symposium, Manhattan Eye, 
Ear and Throat hospital, New: York, May. 5-6; 

International Medical Contact Lens Symposium 
Kyoto, Japan, Mey S310. 

international. Conference oñ Myopia, Yoko 
Rama, capan, May 14-12... 

International Strzbismological 
Kyoto, dapan, Mey 19-12. - ; 

International’ Glaucome Congress, Kyoto; : Ja 
pan, May 14-12. 

international Society. for Cornea “Research 
Kyoto, dapan, Mey 2:13... 

international Congzess-of Ophthalmology, Kyo 
te; Japan, May 13-26. 

international intraecuiar Implant Society, Na 
goya, Japan; Maz 22-93. — , 

International. Congress for Eye Research 
Nemune-Sato, Jëpat: May 20-25. 

Pacific Coast. Ote-Ophthalmological ‘Society 
New Pert Beach, Cai, May 21-25. > 


Association 


June 
Second World Corgress of Exgophthaimoiogy, 
Stockhelm, June 13-16. 


AMA Ansual Convendion, St Louis, June 47- 
22. 


Sepiember 


international Commission for Optics, Madrid 
Sept 16-17. 


gess, 3an Fransisco: Oct 16-20. 


nation, San Francisce, Oct 25-28. 














News and Comments 


— = Gala Concert Held.—A gala concert 
- for the benefit of the Scheie Eye 
_- Institute was held at the Academy of 
- Music in Philadelphia on May 9. 
__ Eugene Ormandy conducted the Phil- 
- adelphia Orchestra and Andre Watts 
< was the solo pianist. The proceeds 
_ from donations and the sale of tickets 
will go into the Institute’s Teaching 
and Research Endowment Fund. 













< Society. of Military Ophthalmelo- 
__ gists.—The Society of Military Oph- 
_ thalmolegists will meet on Oct 4, 1977, 
~ at the Baker Hotel, Dallas. A recep- 
tion at 7 pm in the Lounge Room 
-will be followed by a business meeting 
at 8 pm. For further information 
please contact Dr Raymond A. Skee- 
~ han, 2009 Hudson St, Denver, CO 
80207. 











: Alex E. Krill Memorial Conference.— 
The Alex E. Krill Memorial Confer- 
“ence of the Department of Ophthal- 
mology of the University of Chicago 
-swill be held Oct 21 and 22, 1977, at the 
Drake Hotel, Chicago. The Krill 
{emorial Lecture will be delivered by 
Paul Henkind. Other guest speakers 
_ inelude Nicholas Douvas, Richard 
_ Green, Douglas Anderson, Herbert 
` Kaufman, and Gunter von Noorden. 
‘Additional. lectures will be given by 
speakers from the University of 
Chicago. 

- Further information may be ob- 
‘tained from Frederick A. Mausolf, 
- MD. Department. of Ophthalmology, 
_) University of Chicago, 950 E 59th St, 
_» Chicago, IL 60637. 






































: Joint Meeting. —A Joint Meeting of 
the International Intraocular Implant 
ociety and the Japan Intraocular 
_ Implant Society will be held at 
_. Nagoya, Japan after the Interna- 
- tional’ Congress of Ophthalmology. 
The meeting will be at the Nagoya 
“Castle Hotel May 22-23, 1978. For 
-further information please contact 
Dr Ralph D. Anderson, Jr, 550 
Washington St, San Diego, CA 
92103. 
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Available.~The 


Children’s 
Eye Gare Foundation announces. the 
availability of limited funds for the 
support cf research in the field of Pe- 
diatric Ophthalmology. In the past two 


Funds 


years, Il research projects were 
supported in the United States and 
Canada. For further information 
please contact Dr Thomas D. France, 
Department of Ophthalmology, Uni- 
versity Hospitals, Madison, WI 
53706. 


New National Advisory Eye Council 
Appoirtments.—Donald S. Fredrickson, 
MD, Director of the National Insti- 
tutes of Health, has announced the 
appointment of three new members to 
the National Advisory Eye Council. 
The new members are Jerry Lee 
Christensen, PhD, Birmingham, Ala; 
Gordon G. Heath, OD, PhD, Blooming- 
ton, Ind; and Lorrin A. Riggs, PhD, 
Provicence, RI. 


The Macula.-The Washington 
State Academy of Ophthalmology will 
hold its annual president’s meeting on 
Jan 26-2& 1978, in Seattle. The topic of 
the meeting will be “The Macula.” 
Speakers will include J. Donald M. 
Gass, MD, Paul Henkind, MD, PhD, 
Arnall Patz, MD, Steven Ryan, MD, 
and Eoward Schatz, MD. A course 
on fluerescein angiography and pho- 
tography will be held on the first 
day of the meeting. For further in- 


formation regarding registration 
contact Charles E. Boylan, MD, 
1601 16th Ave, Seattle, WA 
98122. 


Handbeok on Stroke Care.—The 
Guidelines for Stroke Care, the hand- 
book prepared from reports of the 
Joint Committee for Stroke Facilities 
(now Eesources), is for sale by the US 
Government Printing Office at $1.70 
per copy. 


Postgraduate Diagnosis and Manage- 
ment Course.—A postgraduate course 
on “Diagnosis and Management of 
Macular and Retinal Vascular Dis- 





eases and Intraocular Tumors” will be 


held Aug 6-13, 1977, at the Mauna Kea 
Beach Hotel, Kamuela, Hawaii. This 
course is organized by the University 
of Southern California School of Medi- 
cine. The guest faculty include Alan C. 
Bird, August F. Deutman, and Ronald 
G. Michels. For further information 
contact the Postgraduate Division of 
the University of Southern California 
School of Medicine, 2025 Zonal Ave, 
Los Angeles, CA 90033. 


National Eye Institute Research 
Grants.-The National Eye Institute 
reaffirms its interest in encouraging 
investigators to apply for research 
grants in four important areas identi- 
fied by the National Advisory Eye 
Council. These areas are as follows: (1) 
research on eye diseases associated 
with diabetes mellitus, (2) animal 
models of human visual abnormalities 
and disorders, (3) human lens in health 
and disease, and (4) clinical applica- 
tions of psychophysical and physio- 
logical optics techniques. 

Preliminary drafts of grant propos- 
als and inquiries regarding this 
announcement may be addressed to 
Chief, Scientific Programs Branch, 
National Eye Institute, Building 31, 
Room 6A49, National Institutes of 
Health, Bethesda, MD 20014. 


Arthur M. Culler Memorial Lecture.— 
Dr Arthur H. Keeney, Dean of the 
University of Louisville School of 
Medicine, was the 13th annual Arthur 
M. Culler Memorial Lecturer at Ohio 
State University, March 7, 1977. Dr 
Keeney spoke on “Neuro-Ophthalmic 
Aspects of Learning Disabilities in 
Children.” 


Contact Lens Association of Ophthal- 
mologists’ Meeting.—The 1978 Contact 
Lens Association of Ophthalmologists’ 
Midwinter National Meeting will be 
held at the Sahara Hotel in Las Vegas, 
Nev, Jan 19-22, 1978. For further 
information contact the Execu- 
tive Office, Dr Oliver H. Dabezies, Jr, 
2620 Jena St, New Orleans, LA 
70115. 
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, Keeler s Spectacle indirect Ophthalmoscone 


It's easy to say that the Spectacle Indirect is the most ver- 
satile ophthalmoscope system available. And it’s easy to 
see why. 


Three basic components—Keeler (corrective or plano) spec- 
tacles, a quality indirect and a bright spotlight—combine to 
make the Spectacle Indirect the idea! instrument for off ce 
procedures. And, when Keeler’s loupes are substitutec it 
becomes a valuable surgical aid. 


One more thing: the Spectacle Indirect system includes a 
portable battery pack, providing complete freedom in the 
office and on your rounds... which makes the comfortable, 
lightweight Spectacle Indirect the most convenient to use. 


asy to say that the Spectacle Indirect is the best. And 
s easy to prove. Just try it on. 


X @KEELER 


Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008 (215) 353-2350 
211 Floweridge Drive, Palos Verdes Peninsula, California 90274 (213) 3774 
Carriage Drive, NE Atlanta, Georgia 30328 (404) 255-8326 E 
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Canine Ophthalmology, ed. 3, by William G. 
Magrane, DVM, MSc, 305 pp, with illus, $27, 
Philadelphia, Lea & Febiger Publishers, 1977. 
< This revised and expanded third 
edition of Dr Magrane’s text is a 
valuable addition not only to the 
veterinary ophthalmologist, but also 
‘to clinicians and vision researchers 
who require a knowledge of the 
special characteristics of the canine 
“eye. The text is very concise and is 
lucidly written, and the book contains 
abundant. illustrations and artist’s 
drawings that are of excellent quality. 
‘The initial chapters describe the 
‘salient features of the normal anato- 
‘my and physiology of the eye, the 
special techniques required for exami- 
“nation of the dog eye and adnexa, and 
general aspects of ocular therapeutics 
and surgery. The description of the 

various diseases and treatment is 

-divided into chapters according to 
anatomie classification, including 
chapters on lids and lacrimal apparat- 
“us, conjunctiva, cornea and sclera, 
- uveal tract, orbit, lens, vitreous, reti- 
_ na, and optic nerve. Glaucoma and the 
ocular manifestations of systemic dis- 
ease are discussed separately. 
The author has successfully main- 
tained his intention to stay within the 
scope of a manual and has avoided 
excessive detail, extensive discussion, 
theories, and rare conditions. By use 
of the adequate references, the reader 
who. seeks a more comprehensive 
discussion is given a guide to seek 
‘further information in the literature. 
A very concise and useful listing of 
diseases that are predisposed to vari- 
ous breeds of dogs are listed in the 
appendix, summarizing the eye find- 
ings that are sometimes inbred or are 
‘seen with greater incidence in specifie 
breeds. 

This highly recommended book con- 
tains practical material that can be 
“useful to all interested in veterinary 
and comparative ophthalmology. 
Davin J. AppLE, MD 
Towa City 





- Clinical Glaucoma, vol 1, by George Gorin, MD, = 


403 pp, with illus, Marcel Dekker, Ine, 1977. 


This volume is divided into four 
sections. Section 1 describes the phys- 
iology and anatomy of the aque- 
ous pathways. Section 2 deals with 
primary open-angle glaucoma. Sec- 
tion 3 describes angle-closure glau- 
coma. Section 4 describes secondary 
glaucoma. 

The book is remarkable in several 
respects. It combines the insights and 
wisdom of a seasoned clinician with an 
extremely thorough review of modern 
glaucoma literature. The extensive, 
well-ehasen, and up-to-date references 
will make this book most valuable for 
researchers and students. No other 
glaucoma texthoek contains a compa- 
rable bibliography. The book contains 
115 illustrations that, in general, are 
pertinent and clear. 

In many ways, this book is written 
more for experienced ophthalmolo- 
gists than it is for novices. It often 
assumes the reader has some knowl- 
edge of basic glaucoma concepts. The 
beginning resident might be better 
off to first censult one of the other 
standard glaucoma textbooks that 
more clearly delineate introductory 
concepts of glaucoma classification, 
diagnosis, and treatment. However, 
the clinician with a sound basic knowl- 
edge of glaucoma will find much in 
this boak that is new, challenging, and 
stimalating. Some of the information 
will be controversial, as one might 
expect in a book emphasizing new 
knowledge. Some of it will even be 
disappointing, such as the author's 
preference for tangent sereen 
techniques rather than projection pe- 
rimetry for visual field testing. Nev- 
ertheless, it will provide the practicing 
ophthalmelogist with a refreshing 
review of a complex group of diseases 
that oceupy a large share of his prac- 
tice. 

CHaRLES D. PHELPS, MD 
Iowa City 


Eugene Wolff's Anatomy of the Eye and Orbit, ed 
7, revised by Roger Warwick, MD, PhD, 545 pp, 
467 ilus, $35, Philadelphia, WB Saunders Co, 
1977. 

This is the seventh edition of the 
venerable book that appeared first in 
1933. The present edition has been 
revised by Roger Warwick, professor 
of anatomy at the University of 
London. Prof Warwick added a good 
number of new illustrations, espe- 
cially electron micrographs, that were 
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supplied to him from the Institute of 


Ophthalmology. The text also has 
been revised and modernized. 

This book is obviously the standard 
work on ocular anatomy in the British 
Isles. In no way does it come close to 
the beautiful atlas and textbook of 
Hogan, Alvarado, and Weddell. Also, 
the book by Fine and Yanoff is 
superior in design and a more modern 
approach to the topic. On the other 
hand, Wolff’s book has the advantage 
that it includes the anatomy of the 
ocular adnexa and the visual pathways 
up to the occipital lobe. It also contains 
an excellent chapter on the embryol- 
ogy of the eye and one on comparative 
anatomy. 


F. C. Brop1, MD 
Towa City 


The Sclera and Systemic Disorders, Major Prob- 
lems in Ophthalmology, vol 2, by Peter G. 
Watson, MA, MB, BChir, FRCS, DO, and Brian L. 
Hazleman, MB, BS, MRCP, 458 pp, with 237 illus 
(plus 6 color plates), $20, WB Saunders Co, 
1976. 


This is the second volume in the 
series Major Problems in Ophthalmol- 
ogy. To my knowledge, this is the first 
time a book is entirely devoted to the 
sclera and its diseases. This book fills 
a void and fills it admirably. It is 
fortunate that the distinguished oph- 
thalmologist from the University of 
Cambridge has obtained the collabora- 
tion of a rheumatologist from the 
same university. The book covers not 
only scleral diseases, but it also gives 
an excellent introduction to the dis- 
eases of the joints in general and of 
rheumatoid arthritis in specific. The 
classification of scleritis has always 
been a point of dispute. The authors 


present a new one and it is certainly a 


well-documented and logical one. It 
should be the model for future discus- 
sions on diseases of the sclera. The 
chapter on treatment reflects the 
personal experience of the authors 
and should be of value to anybody who 
only sees an occasional case of severe 
scleritis. , 
This treatise is based on the experi- 
ence of more than 300 cases of severe 
scleral disease seen at Moorfields 
Hospital by the senior author. It is 
unlikely that anybody has more expe- 
rience with scleritis than Peter Wat- 
son. The bibliography for each chapter 
is excellent and the book can be 





recommended to every practicing oph- - 


thalmologist. 
F. C. Buop1, MD 
Iowa City 
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= MID-WINTER CLINICAL CONVENTION 
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The Research Study Club of Los Angeles, 
















January 22-26, 1978 Los Angeles Hilton Hotel 
i: Los Angeles, Ca tornia 


, You wil receive maximum benefits from attending this program which is designed to provide 
you with practica’ solutions to the problems you encounter daily. The newest Sones in 
oAharadiegy will be covered. 





An AMA and C.M.A. 28 hour accredited course for Continuing Medical Ecucation. os 


GUEST SPEAKERS INCLUDE: 





ARTHUR ALLEN, M.D. ALEXANDER R. IRVINE, M.D 
Les Angeles, California San Francisco, Cal fornia © 
BE NJAMIN BOYD, M.D. GEORGE L. SPAETH, M.D. 
Panama Republic Philadelphia, Pennsylvania 


FREDERICK BLODI, M.D. ROBERT D. REINECKE, MD 
iowa City, lowa Albany, New York | 





REGISTRATION FEE: (includes reception, dinner, four lunches) 
> 75.00 Practicing Ophthalmologists $75.00 Residents 





CORRELAT TION OF CLINICAL SURGERY WITH ANATOMICAL DISSECTION OF THE OFEIT AT 
a © University of Southern California School of Medicine 
“eh : Gross P anann Lab., 1330 San Pablo St. (Near Zonal), Los Angeles 
- FEE $50.00 
INSTRUCTORS: 
Crowell Beard, M.D. 
James L. Hargiss, M.D. 
Bernice Brown, M.D. 


Saturday, January 21,—2 to 5 p.m. 
Sunday, January 22—9 a.m. to 3 p.m. 










LIMITED TO 20 APPLICANTS ATTENDING 1977 MID-WINTER CONVENTICN 


To obtain additional information, please write to: 
Mr. Richard Pruter, Exec. Secty 

—. P.O. Box 49412, Los Angeles, CA 90049 

- (213) 879-0143 


Most chairs that are easy on your patients 
aren’t so easy on you. 


SMR knows the dilemma and so we 
created the Maxi—to give you the best 
of both worlds. 


First, for the sake of your patients, our 
patented Travel-Ease™ pad. It moves 
freely with the patient over separate 
support cushions and won’t tug or pull 
clothing. 


Next, a retracting footrest. So patients 
can sit or rise with feet safely planted on 
the floor. 


And for you, of course, our adjustable 
armrests. Providing easy, close-in access. 


We also give you a base that allows 360° 
rotation. 


SMR SHOW SCHEDULE 


AAOO Show 
Dallas Convention Center 
Dallas, Texas 
October 2-6, 1977 
Booths 204, 232, 233, 205 


We are pleased to announce that SMR products are available 
under Government Contracts. Please call or write for 
details. 








And three separate motors, providing 
fast, accurate control of all power 
movements, lift, recline and headrest. 
With the highest vertical elevation of any 
chair commercially available. 


Plus dual controls that allow left- or 
right-side operation. 


The Maxi at $1695.00 for doctors who 
don’t want to strain their patience. 


Now 4-6 weeks delivery. 
Subject to price increase without notice. 


Suraical . 
Vecaed [SMR 


960 W. 16th Street, Newport 
Beach, CA 92663 


~~ 






in depth studies 
of the health care 
systems of Britain 
and France... 


how tney operate 

and what they nean 
to users and tc people 
who work in them. 


These Figh y readable, comprehen- 
sive studies, prepared by a London 
researca firm and published by the 
American Medical Association, of- 
fer an cpportunity to =xamine other 
systems organizaticn, problems, 
and achkiev=ments. 

YowE lean how and why the pre- 
sent systems evolved_. how they are 
financed.. the range and quality of 
services available. ..the training and 
distribution of medeal personnel 
...and what effects each system has 
had upon the health cf the general 
populetion. 


Glaucoma Fellowship 


The Depastment of Ophthalmology at St. Vin- 
cents Hosaital and Medical Center of New York 
in ceoperazion with the Department of Ophthal- 
mology of he Cabrini Health Care Center offers a 


One Year Glaucoma Fellowship 


under the direction of 
G. Peter Halberg, M.D., F.A.C.S. 
to start September 1, 1977 


Annual stipend of $16,000 with 
additional benefits. 


Write ard send curriculum vitae to Robert A. 
D’Amice, M.D., Director, Department of Oph- 
thalmolegy, St. Vincent's Hospital and Medical 
Center cf New York, 153 West 11th Street, New 
York, New York 10011. 
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Everyone in the medical profes- 
sion should read both of these fascin- 
ating studies on how other nations 
have organized the delivery of health 
care. 

Both books will be available Fall 
of 1976. To order your copies, write 
ORDER DEPT., AMA, 535 N. DEAR- 
BORN ST., CHICAGO, ILL. 60610. 
The French Health Care System 
(OP-460) costs $3.50; the British 
Health Care System (OP-461), $7.50. 
The set is $10. Remittance must 
accompany order. 





SMR Stools? 
are simple 
and func- 
tional. With 
features 
doctors tell 
us they wan. 
And without 
the kind of 
fancy gizmes and frilly doodads 
that ooost the price and do 
little else. 

Our auto-liftf models adjust 
smocthly up-and-down. All it 
takes is a slight pressure on the 
contol handle. Release the 
handle anc it locks into place, 
(Screw models are adjusted by 
rotating the cushioned seat.) 
All SMR Steols are lightweight 
and scoot dui of the way with 
a simple push. 

Standard features include high- 
qua ty SMR upholstery with side- 
walls and piping. High-stance 
design to give you more leg 
room and lst you work closer to 
the patient. 

Optons and accessories include 
Custom upnoistery with special 
fabrics. Bali casters to help stools 
glide easily on heavy carpet. 
And extra long legs that add 
4%" in height. 

SMR Stools They take a load off 
your mind. By taking a load off 
your feet. 
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960 W. 16th Street, Newport 
Beach. CA 92663 


TO ALL 
CONTACT LENS 
PRACTITIONERS 


A REPORT ON 
AQUAFLEX* 


SOFT CONTACT LENSES 


FROM THE 
PRESIDENT 
OF UCO 
OPTICS 


INC. 





STANLEY GORDON 


President 


UCO OPTICS, Inc. 


711 North Road 
Scottsville, New York 14546 


Toll free phone: 800-828-4580 
(In N.Y. State: 800-462-4332) 





PURPOSE OF THIS REPORT 


Since we started manufacturing our soft Aquaflex® contact 
lenses, | have received many inquiries from practitioners 
about these lenses and about our company. | hope this re- 
port and others to follow will serve to answer some of those 
questions. 


AGREEMENT WITH AMERICAN OPTICAL 


One question frequently asked concerns the nature of our 
agreement with American Optical Company. This question 
can best be answered by quoting a news item which ap- 
peared in the April 1977 issue of the prestigious journal 
“Contact Lens Forum.” We are indebted to that journal and 
to its editor, Neal J. Bailey, Ph.D., for permission to quote 
the text of that news item in the box below: 


UCO Relationship with AO Clarified 


For those who may be confused about the recent 
agreement between American Optical and UCO 
Optics Corp., developer of the Aquaflex® lens, UCO 
did not sell the lens to AO..At the present time AO 
has bought the right to distribute the lens under its 


own name, AOSoft, for a cost of $1 million and a 
royalty on sales for the next ten years. When AO 
has its manufacturing plant and a supplemental 
N.D.A. approved by the F.D.A., it will pay UCO 
$2 million more. . .. UCO will continue to manufac- 
ture and market the lens under the name, Aquaflex®. 





TRIAL SETS 


Trial sets are available from both AO and UCO Optics. 
Some fitters who already have bought AO sets ask if they 
can use those sets for diagnostic purposes, and then order 
the patient's final lenses from UCO. The answer is: Yes, 
since all lenses were manufactured by UCO Optics under 
unifo-m production conditions and identical design and 
quality control. 


PRODUCTION AND DISTRIBUTION 


UCO Optics is working two shifts to produce enough lenses 
to supply its own customers as well as supplying American 
Optical Company. UCO is also setting up another manu- 
facturing plant which will greatly increase its production 
capabilities. Our Aquaflex® lenses are now being distrib- 
uted through our own UCO Optics subsidiary offices. In- 
quiries from persons or firms interested in becoming sales 
representatives or distributors are welcome. 


CHEMICAL DISINFECTION APPROVED 


The cold Chemical Disinfection Regimen developed by 
Burton, Parsons & Co., Inc., is now available for use with 
Aquaflex® lenses, as an alternative to the Thermal Disinfec- 
tion Regimen. The fitter now has a choice of two disinfec- 
tion systems for use by his patients. 












VIII lens. 


videotape observation, manual. 


LYNN HOSPITAL 
LINCOLN PARK, MICHIGAN 
ANNOUNCES 


A COURSE ON IMPLANTATION OF 
THE CHOYCE MARK VIII 
j INTRAOCULAR LENS 


October 11-12 


FACULTY 
D. P. Choyce, M.S., FRCS 
Lawrence D. Castleman, M.D. 


This is an intensive two day course devoted entirely to implantation of the Choyce Mark 


Topics include: Patient selection, indications, contraindications, lens power determina- 
tion, design, intracapsular surgery, secondary implantation, phacoemulsification, 
complications, removal, comparing results with pupil fixation lenses, live surgery, 


Additional courses shall be given in July and September. 


Course Fee: $450.00. Included lunches, dinner and amenities. Accommodations shall 
be reservec at the Hyatt Regency, Dearborn, Michigan. CME approved 12 hours. 


For further information and registration contact: 


Ms. Margaret Ross 
1-313-283-0500 










Ronald Coburn, M.D. 
























THE NEW OPHTHALMIC 
MEDICATION TRAY BY 
DIVERSATRONICS, INC. 


This ultra-high quality, nearly indestructable medica- 


tion tray will serve you like an extra hand. It offers you 
the most efficient and spacially economic way to 
organize your medications (size 4’’ wide by 111” long) 


and is designed to hold all brands of ophthalmic medica- 


tions. It includes a plastic fluorescein strip holder. 

The tray is of heavy guage aluminum, can easily be 
immersed far szerilization and its non-slip rubber feet 
prevent scratch ng surfaces. 

It comes in brushed alloy finish and a wall mounting 
bracket is also available. 

Ne-examination area is complete 
without at least one 


ALSO AWAILABLE FROM 
<EBLER OPTICAL PRODUCTS, INC. 


4 “st fe bag 7“ 















diversatronics 
456 Parkway, Broomall, Pa. 19008 
(215) 356-3995 





Please send me 
trays at $23.95 each 


| 
Please send me | 
| 
| 
| 
| 











mounting brackets at $2.00 each 
Please bill me 








| Enclosed is my check for 
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ROCOLL EPINEPHRINE 1%- 
(L-Epinephrine Bitartrate 1.82%) PRODUCT +291/2 


Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by recuc ng the 
fate of aqueous formation 


Improves the facility of outflow after prolenged therapy in 
more than 50% of eyes with open angle glaucoma.” , 


Aids in breaking posterior synechiae in uveitis. 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chicrobutanol 3.5% as a 
preservative and bacteriostatic agent is also aval lable as Muroco'l Epinephrine — 
2% (as Bitartrate 3.64%), Product #29. 


Both solutions also have Sodium Bisulfite as preservative: Sodien Chi oride 
and distilled water as inactive ingredients. 


tions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 
caution n presence of hypertension. with plastic droppet. Æ only. 


i _ Patient does not have to refrigerate above solutions. 
- Sonpiete Ophthalmological Originators of | 
muay Available On Request Stabilized Epineptrin2 Collyria 
* BECKER ET AL. TR. SEC. A.M.A. 188, 1961 
Mure preparations are available to all pharmacies and hospitals through — 


_ their drug wholesaler, or may be obtained directly from our laboratorie es 
by indi cating their usual source of supply. 


MURO PHARMACAL LABORATORIES 


























| ae This Continuing Medical Education offering } | 
a historic event in ophthalmology .. . “i meets the criteria for 50 hours of credit {- 
l : in Category 1 for the PRA of the AMA. 


13TH ANNUAL SCIENTIFIC ASSEMBLY 


AMERICAN SOCIETY OF CONTEMPORARY OPHTHALMOLOGY 
Joint Meeting with the 
INTERNATIONAL GLAUCOMA CONGRESS 
January 28-February 3, 1978 
AMERICANA HOTEL MIAMI BEACH, FLORIDA 


An exciting learning experieace designed to help the ophthalmologist attain the highest 
degree of proficiency, skill and excellence in his profession. 


BO CME CREDIT HOURS 
CATEGORY | PROGRAM 


* Saturday, January 28: INTERNATIONAL GLAUCOMA CONGRESS ! “Current Concepts in Glaucoma.” Speakers: Drs. Richard 
=> Brubaker, Mayo Clinic; Jules Francois, Univ. of Ghent, Belgium; Edward Grom, Caracas, Venezuela; Fritz Hollwich, Univ. of 
=< Munster, Germany; K. Iwata, Niigata Univ., Japan; G. H. Jonkers, Schiedam, The Netherlands; John Koliopoulos, Athens, Greece; 
David Krohn, New York Univ., New York; Stephen Obstbaum, New York Medical College, New York; Frank Polack, Univ: of 
Florida, Gainesville; Kenneth Richardson, Baylor College of Medicine, Houston; Bernard Schwartz, Tufts Univ., Boston; M. Bruce 
: Shields, Duke Univ., Durham; Y. Shiose, Nagoya. Japan: H. Saul Sugar, Wayne State Univ., Detroit: Y. Takeda and |. Azuma, 
Kansai Univ. and Osaka Medical College, Japan; Jacob Wilensky, Univ. of Illinois, Chicago; Myron Yanoff, Univ. of Pennsylvania, 
Philadelphia: S. Fyodorov, Moscow. U.S.S.R. Famio Kogure, Tokyo Medical College, Japan; Patricia Reynolds, King’s College 
Haspital, London; R. Pitts Crick, King’s College Hospital, London: M. Nakabayashi, Osaka. Japan, D. Peter Choyce, London. 


Sunday, January 29: INTERNATIONAL GLAUCOMA CONGRESS li “Recent Advances in Glaucoma.” Speakers: Drs. Valentin 
Abramov, U.S.S.R.; Jose Barraquer, Barraquer institute, Bogota, Colombia; Stanley Becker, Washington, Univ., St. Louis; J. E. 
Cairns, Cambridge, England: Gerald Davies, Detroit; Miles Galin, New York Medical College, New York; George Gorin, Albert 
Einstein Medical School, New York; George and Kenneth Haik, Louisiana State Univ., New Orleans; Herbert Kaufman, Univ. of 
Florida, Gainesville; M. L. Kwitko, Montreal, Quebec: H. J. Merte, Univ. of Munich, Germany; Donald Praeger, New York Medical 
College, New York; Winston Roberts, Hiltor Head island, SC; Harold Scheie, Scheie Eye institute. Philadelphia; Bernard 

.. Schwartz, Tufts Univ.,.Boston; Richard Smith, Albany Medical Coliege, New York; David Worthen, Univ. of California, San Diego; 

: Myron Yanoft, Univ. of Pennsylvania, Philadelphia; J. Bigger, Augusta. Ga.: S. Fyodorov, Moscow, U.S.S.R.; A. Dellaporta, Stanford 
University, Palo Alto Ca.; S. Fyodorov, Moscow, US.S.R.: A. Neetens, University of Antwerp. Belgium, 


Monday, January 30: CATARACT Chairmar: Dr. David Paton, Baylor Univ., Houston. Speakers to be announced. 


Tuesday, January 31: CORNEA Chairman: Dr. Claes Dohiman, Harvard Medical School, Boston. Speakers to be announced. 
COSMETIC SURGERY Chairman: Dr. Pierre Guibor, New York. Speakers to be announced. 


Wednesday, February 1: CONTACT LENSES Chairman: Dr. Antonio Gasset, Univ. of Florida, Gainesville. 
Speakers to be announced. 


Thursday, February 2: VITREOUS /CHORO!D /RETINA Chairman: Dr. Harvey Lincoff, Cornell Univ., New York. 
Speakers to be announced. 


Friday, February 3: PEDIATRIC OPHTHALMOLOGY Chairman: Dr. Donelson Manley, Temple Univ., Philadelphia. 
Speakers to be announced. 


Afternoon sessions will be devoted to a series of tutorial courses and practical workshops, including sessions directed by 
experts in Microsurgery, Phakoemulsification, Vitrectomy, intraocular Lens Implant, Fluorescein Angiography, Ultrasono- 
graphy, Gonioscopy, External Ocular Diseases, Computerized Tomography (EMI Scanning), and others 


Write: Director of Continuing Education: American Society of Contemporary Ophthalmology 
6 North Michigan Avenue. Chicago, illinois 60602 











a Problem...ULTRASONIC 
FRAGMENTATION (USF) 
Can help! 


Vitreous 2 lens material, 
and otmer ocular structures 
can be fragmented and eas- 
ily asp rated through an ul- 
trasonica ly vibrated needle. 


Equipment simplicity, versi- 
tile applications, and small 
incisioms are just a few rea- 
sons yeu should know more 
about USF. 


For more information on our 
systen and a listing of our 
scheduled regional work- 
shops on Ultrasonic Frag- 
meéniation (USF) please 
write or call us toll free, 
800-631-4152. 





REFERENCZS: 1. Girard L.J. et al TR AM ACAD OPHTH 
& OTOL, Jax.-Feb. 1974. 2. Girard L.J. et al TR AM ACAD 


OPHTH & OTOL, June 1976. 
gon OPHTHALMIC SYSTEMS 
Division of 
= PARTA SPARTA INSTRUMENT CORPORATION 
Ty te ets FAIRFIELD AVENUE/FAIRFIELD, NEW JERSEY 07008 
SYSTEMS Telephone: (Toll free) 800-631-1152 
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Everything you see above can 
cause allergic conjunctivitis. 
Everything you see below 
takes care of it. 


New Albalon-A™ 

Formulated with your allergic conjunctivitis* $ 
patient in mind. Albalon-A clears the congestion 
with naphazoline HCI; calms the discomforting 
itch with antazoline. And Albalon- is the only 
antihistamine-decongestant in an artificial tear 
vehicle: Liquifilm® (polyvinyl alcohol 1.4%). Unique 
Liquifilm protects against iatrogenic dry eye; in 
contrast, aqueous vehicles can cause dry eye. 

That's how Albalon-A does it all faster and 
more effectively than either active ingredient alone? 


*This drug has been evaluated as possibly effective for this indication. 
See full prescribing information 


prescribe New Albaion-A- (onsets ate 05%) 
The anti-drying, antihistamine 
decongestant combination. 


Albalon-A™ ; CONTRAINDICATIONS Hypersensitivity to one or mere of the components of this prep- 
> gration. WARNING Do not use in presence of narrow angle glaucoma PRECAUTIONS 


TA 












Liquifilm® 

sterile ophthalmic solution This preparation should be used only with caution in the presence of hypertension, car- 
diac irregularities or hyperglycemia (diabetes) To prevent contaminating the dropper tip 

DESCRIPTION A sterile ophthalmic solution having the following composition nagh- and solution, care should be taken not to touch the eyelids or surrounding area with the 

azoline HCI -0.05%, antazoline phosphate 0.5%, with: Liquifilm® (polyvinyl dropper tip of the bottle. Keep bottle tightly closed when not in use. Protect from light. 

alcohol) 1.4%; benzalkonium chloride .004%; edetate disodium; polyvinyl pyrrolidone; ADVERSE REACTIONS The following adverse reactions may occur: Pupillary dilation, 

sodium chloride; sodium acetate, anhydrous; acetic acid and/or sodium hydroxide if increase in intraocular pressure, systemic effects due to absorption (i. e., hypertension, 

needed to adjust the pH. ACTION Albalon-A combines the effects of the antihistamine, cardiac irregularities, hyperglycemia) DOSAGE One or two drops instilled in each eye 

antazoline, and the decongestant, naphazoline every 3 or 4 hours or less frequently, as required to relieve symptoms. HOW SUPPLIED 

45 mi dropper-tip plastic dropper bottles. On prescription only. 
INDICATIONS Based on a review of a related combination of drugs by the Nationa REFERENCES: 








Academy of Sciences— National Research Council and/or other infermation FDE 
has classified the indications as follows: “Possibly” effective: For relief of ocular irri 
tation and/or congestion or for the treatment of allergic, inflammatory, or infectious 
ocular conditions. Final classification of the less-than-effective indication requires 
further investigation 


Miller, J. and Wolf, E.H Antazoline phosphate and naphazoline hydrochloride, singly 
and in combination for the treatment of allergic conjunctivitis — a controlled double- 
blind clinical trial. Ann Allerg 35 81-85, 1975 


AIlERGAN Pharmaceuticals, lrivne, CA 92719 
ED, 







Published by the lahnerican Medica! Association August 1977 


archives of 











Projection Perimetry . . . 1353 


Corneal Endothelial 
Changes .. . 1357 


Toxic Epidermal 
Necrolysis . .. 1352 


Computerized Glaucoma 
Data Base... 1365 






Clonidine . . . 1268 





Carbonic Anhydrase 
Inhibitor . . . 1378 







Echography in Orbital 
Hemangioma . . . 1383 






Ocular Tilt Reaction .. . 1395 









Keratoconjunctivitis 
Sicca... 1405 











Intraocular Nocardia 
Infection ... 1415 






Tarsal Pedicle Flap... 1423 






Conjunctival 
Transplantation .. . 1425 





That's why there’s 
STATROL. (Polymyxin B / Neomycin) < 


The antibiotics most frequently used for ocular infection contain Polym E 
and Neomycin. Statrol solution contains 16,250 units of Polymyxin Band 3.5 
of Neomycin — more than any other topical ophthalmic antibiotic. . \ = 4 


Statrol’s spectrum is broad enough to inhibit most major ophthalmi 
pathogens. It’s formulated in the soothing Isopto® ; ; 
Vehicle for greater patient comfort and longër : 

ocular retention time. It offers the dosage 

flexibility of both drops and a 

sterile ointment. And Statrol 

is promoted only to the 

ophthalmologist. 
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TEARS Naturale 


Artificial Tears 







Designed 
For Dry Eyes 


Tears Naturale is the ony artificial 
_ tear containing DJASORB®, a 
system of water soluble 
mucomimetic polymers wth a 
marked affinity for both the 
corneal surface and the ‘ear film 
itself. 


MUCIN DEFICIENT dry eyss are 

helped by the Tears Navurale 

polymers that adsorb to the 

- corneal surface, replace deficient 

= mucin, and enhance carneal 

fF wettability. 

AQUEOUS DEFICIENT dry eyes 

benefit from the polymeric system in 

Tears Naturale interacting with the 

tear film itself. The long, chain-like 

~~ polymers bind together the 
weakened tear film, making it stronger, 

more stable, and much less likely “0 
prematurely break apart. 
LOW VISCOSITY. The viscosity of Tears Naturale is virtualiy fhe same 


as that of normal tears. Patient complaints of blurring o vision, 
stickiness, and crusting on lids are virtually eliminated. 


[LIPID LAYER NOT SHOWN) 


Now Available in Economical 30 ml Size 


TEARS Naturale 


Mucomimetic Activity With Low Viscosity 
Alcon Laboratories, Inc., Fort Worth, Texas 76101 


TEARS NATURALE® Artificial Tears 
CONTAINS: Duasorb® water soluble polymeric system. Preservative: Benzalkonium Chloride 0.01%. Déodium Edetate 2.05%. 
HOW SUPPLIED: 12 fl. oz. and 1 fi. oz. plastic bottles 
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Everything you see above can 
cause allergic conjunctivitis. 
Everything you see below 
takes care of it. 


New Albalon-A" 


Formulated with your allergic canjunctivitis* 
patient in mind. Albalon-A clears the congestion 
with nephazoline HCI; calms the discomforting 
itch with antazoline. And Albalon-A is the only 
aatihistamine-decongestant in an artificial tear 
vehicle: Liquifilm® (polyvinyl alcohol 1.4%). Unique 
Liquifilm protects against iatrogenic dry eye; in 
contrast, aqueous vehicles can cause dry eye. 

That's how AlbalonA does it all faster and 
more effectively than either active ingredient alone! 


“Phis drug has been evaluated as possibly effective for this indication 


See full prescribing information. 





Prescribe New Albalon-A? (antázoine phosphate os% 
The anti-drying, antihistamine 
decongestant combination. 


Albaion=\" 
Liquifilm® 
sterile opnt&almic solution 
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azoline HCI . 05%. antazolime phosphate 0.5%, with: Liquifilm® (polwinyi 
alcohol) 145; beazalkonium chloride .004%; edetate disodium; polyvinyl pyrrolidone 
sodium. ehleride; sodium acetate. anhydrous; acetic acid and/or sodium hydroxide F 
needed to Sijust sae pH ACTION Albalon-A combines the effects of the antihistamine. 
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Academy >f Sc=nces —National Research Council and/or other information, FDA 
has classi»ed the indieations as follows: “Possibly” effective: For relief of ocular irri- 
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CONTRAINDICATIONS Hypersensitivity to ane or more-of the components of this prep- 
aration. WARNING Do not use in presence of narrow angie glaucoma. PRECAUTIONS 
This preparation should be used only with caution in tie presence of hypertension, car- 
diac irregularities or hyperglycemia (diabetes). To prevent comtaminating the dropper tip 
and solution, care should be taken not to touch the eyelids surrounding area with the 
dropper tip of the bottle. Keep bottle tight closed wren net in use. Protect from light. 
ADVERSE REACTIONS The following adverse reactions may occur: Pupillary dilation, 
increase in intraocular pressure, systemic effects dueto atsorption (i.e, hypertension, 
cardiac irregularities, hyperglycemia). DOSAGE One co twoedrops instilled in each eye 
every 3 or 4 hours or less frequently, as required to reieve »ymptoms. HOW SUPPLIED 
15 ml dropper-tip plastic dropper bottles. Gn prescripson oly. 
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. New Slit Lamps from Zeiss 


Yor only need one hand—either hand! Optional applanation tonometer and magn fication changer, 
The ew Zeiss Slit Lamp line has: 30 SL—High performan ce, universel Slit Lamp. 5-step, 
1. New slit illuminators with close-at-hand controls; 5x-30x magnification changer. Joystick ‘ocusing, elevation, 

R Ey 7 and lateral control. Brightest slit image =ver. 0-90° slit, 0.3- 
2. New comfort for both physician and patient—longer 


9mm height, 0-9mm width adjustments. -20° continuous tilt 


y working distances, redesigned head and chin rests. for gonioscopy. Optional Hruby lens and epplanation tonometer. 


3. T aditionaily great Zeiss optics. Accessories for stereo co-observation, phe Ography, television. 
Wheh one is best for you? 30 SL/M (not shown)—30 SL that accepts measuring 
ape ; 4 . devices for corneal thickness, anterior chamber depth, and 
The simpli ied, service-free design makes them all ideal for ophthalmometry. 
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But each hes its own-features: For a demonstration or details on these or other models, in- 
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transformes, red-free and blue filters. Easily-replaced lamp. Nationwide service. 
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Ceiling Mountfor all 
Operation Microscop p } 


1. Frees the O. R. floor of clutter 
2. Has absolutely noiseless 2-speed action 


3. Retracts 21” so surgical fields are fully cleared 
-when no microsurgery is in progress 
| 4. Has a fast disconnect coupling for removal of the 

microscope 
_ 5. Can be controlled with utmost precision by hand 
_ or foot panel 

6. Adapts to any ceiling height 

7. Accepts all attachments, including cameras and 
_-co-observation tubes 
8. Has proven totally reliable in operation 


-= Forcomplete details, write Carl Zeiss, Inc., 444 Fifth Avenue, 
-New York, N. Y. 10018. Or phone (212) 730-4400. 
In Canada: write, Carl Zeiss Canada Ltd., 45 Valleycrook Drive, 


Don Mills, Ontario, M3B 2S6. Or phone (416) 449-4660. 
Nationwide service. 
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erty of the ARcHives and may not be published elsewhere without 
permission from the publisher (AMA). : 

“Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
--- than galley proofs for approval. The author is responsible for all 
“statements in his work, including changes made by the copy 

editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typeseript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables} must be typed double-spaced on 22 
x28 em (8% x 1l-inch), heavy-duty white bond paper. Ample 
‘margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
‘fictitious given names). Real names or initials should not be used 
in-the-text, tables, or illustrations. 

- Titles.-Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
‘Spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints sheuld be sent, 
‘and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
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to the effect that informed consent was obtained after the nature 
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_. Abstract.~Provide an abstract (185-word maximum} of the arti- 
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ind conclusions. The abstract replaces the summary. 
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in Index Medicus), (4) volume number, (5) inclusive page numbers, 
and (6) year, in that order. References to books should include (1) 
author(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
‘book, (5) city of publication, (6) publisher, and (7) year. Velume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the 
<; accuracy and completeness of the references and for their correct 
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Metrication.—All measurements must be in metric units. English N 


units may also be given parenthetically if the measurements were 
originally done in English units. 

Ilustrations.-Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly te the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (85 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher’s permission to reprint should be 
submitted to the ARcHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.—~Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 em (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 
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Muro 
Ointment 
Sodium Chloride 5% 


(phtaalmic MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 
Jintment | 


Serf An ointment of hypertonic sodium chloride solution in a 


ug A base of lanolin, liquid petrolatum and white petrolatum. 


HB 5 A . 
“s Apply to conjuctiva at bedtime. 


ss 
TO REDUCE CORNEAL EDEMA 


So Cs Ee EEE bi iss) | 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 5% 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 


(ff sow aime!) | TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
; if eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without Prescription. 


ae 1 VIURO PHARMACAL LABORATORIES, INC. 
\ fey 121 Liberty Street « Quincy, Mass. 02169 


Area Code 617 * 479-2680 





For patients with minor eye irritation 
due to smoke, glare, pollen, air pollution... 


i iti 


i : 


~ _ extensive clinical tests indicate 
Visine is ideally suited for your recommendation. 


Visine’ offers patients PAN e tetrahydrozoline HCL, removes redness 
proven efficacy and safety a pale eR Pe 

. For these conditions, Visine is 
for relief of symptoms of relied on by more people than 


minor eye irritation. any other eye drop. And because 
your patient knows Visine by name, 

In a world that can be very unfriendly rg he should be completely willing to 

to the eyes, many of your patients follow your recommended treatment. 

may occasionally suffer from minor fs bate 

eye irritation. Visine will relieve : > molas fo *NDA Clinical #10-878 (1955-'57) 

that burning and itching. And the Additional NDA Clinical #10-878 (1961) 


vas nstri in Visi Subsequent Double-Blind Efficacy Studies 
asoconstrictor aden, (8/'72, 9/'76, 11/'76, & 2/'77) 
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a Problem... ULTRASONIC 
FRAGMENTATION (USF) 
Can help! 


Vitrecus,!2 lens material, 
and other ocular structures 
can be fragmented and eas- 
ily aspirated through an ul- 
trason cally vibrated needle. 


Equipment simplicity, versi- 
tile applications, and small 
incisions are just a few rea- 
sons yzu should know more 
about JSF. 


For more information on our 
system and a listing of our 
scheduled regional work- 
shops on Ultrasonic Frag- 
mentation (USF) please 
write or cali us toll free, 
800-637-1152. 





REFERENCES: 1. Girard L.J. et al TR AM ACAD OPHTH 
& OTOL, Jan-Feb. 1974. 2. Girard L.J. et al TR AM ACAD 


OPHTH & OPOL, June 1976. 
OPHTHALMIC SYSTEMS 
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OPHTHALMIC SPARTA, SPARTA INSTRUMENT CORPCRATION 
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305 FAIRFIELD AVENUE/ FAIRFIELD, NEW JERSEY 07006 
Telephone: (Toll free) 800-631-1152 
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Eppy/N: the most comfortable 
epinephrine available for your 
glaucoma patients. 


Eppy/N, formulated at an optimum 
physiologic pH of 7.4, is adjusted to the 
natural pH of tears. It starts comfortable 
and stays comfortable for your patients. As 
shown above, the relatively slight change in 
pH maintains Eppy/N within the zone of 
comfort for most open-angle glaucoma 
patients. 

Eppy/N also keeps up the Barnes-Hind 
tradition of therapeutic excellence. Eppy/ N 
contains 100% free base epinephrine, making 
it readily available for ocular penetration. It 
produces no reflex tearing, SO dilution is 
minimized and your patient benefits from 
maximum availability of epinephrine. 

With improved stability Eppy/N provides 
outstanding shelf and patient-use life. 
Studies have shown that Eppy/N outlasts 
the other borate formulation. Eppy/N 
laboratory samples, for example, remained 
100% potent after 24-hour-a-day exposure to 
bubbling air for 64 days. Your Barnes-Hind 
representative will gladly review details of 


the laboratory studies and provide you with 
samples of Eppy/N 12% and 1% solutions. 
Let your glaucoma patients enjoy the 
Comfort Zone. 

See summary of prescribing information 
on adjoining page. 


*Adler, F H. “Physiology of the Eye,’ 4th Ed., 
C. V. Mosby Co., St. Louis, Pg. 39, 1965. 
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served with 


indications: “For simple opeh-angle 
glaucoma. 






Dosage: One.ortwo drops i 
preferably at bedtimesor as 
The frequency of i lation ‘should 
be titrated tonomietrically to the indi- 
vidual response cf each patient. This 
requires direct ard ecmtinuows: medi- 
cal supervision: Whea used in con- 
function with miotics. the miotic 
should be instilled first. ; 


Warning: Sheuld neë be employed 


where the nature of the glaucoma has 
not been cleatly established. Con- 


traindicated on. narrew-angie glau- 


coma. Use with cautien in keperten- 


. Son. 


Side Effects: 






Prolonged use may pro- 
duce extracellslar pigmentatien in the 





‘palpebral conjunctiva which: is in- 


nocuous. On rare occasions, systemic 
side effects have beercabserves. These 
include occipizal headaches... palpita- 
tion, paleness aeceleration of heart 
beat, trembling aad perspiration. 

‘Caution: US. Federsllaw prohibits 
dispensing withoat prescription. 


How Supplied: 7.5 mi glass bottle 
with accompanyiag sterile dropper. 


Barnes-Hind Pharmaceuscals, Inc. 
Sunnyvale, Califarnia 94686 
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PERMA TWEEZ” ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only. patented self- 
correcting needle in existence: Battery operated. instrument 
sterilizes itself when current flows. No-ouncture safsty feature 
aiso helps prevent infection. Simple enough to be used by laymen). 
(for cosmetic purposes only). z 
















Thousands of units sold for such varied professiona application 
as removal of inverted eyelashes to cosmetic use. 





Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.45 


0 invoice after 30 days 
O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. AO-28 
1935 ARMACOST AVE., WEST LOS ANGELES. C= 90025 


something 
you'can lean on... 


The Chan WRISTREST 


is a revolutionary addition to 
ee. Ophthalmic surgery. 







a 


a, << 
No longer must the surgeon or his assistant aa 
be forced to depend on his own arm-shoulder 
muscle tension or a portion of the patient’s anatomy 
during delicate surgery. 





The WRISTREST, precision manufactured by Diversa- 
tronics, Inc., adjusts quickly to any height or position. 
It removes or swing-tilts instantly away. Adaptable to 
all operating tables or stretchers, the stabilizing base 
is firmly anchored under the O.R. mattress by the pa- 
tient’s own weight. Portable—sturdy and autoclavable 
—it is as essential to microsurgery as to general oph- 
thalmic use. 


The surgical drape forms a natural valley between the 
WRISTREST and the patient's head preventing instru- 
ments from falling to the floor. 


Each Chan WRISTREST comes with an autoclavable, 
polyether foam Diversatronics Surgical Headrest... 
steady, adjustable and comfortable. Experience rock- 
solid arm support which frees every manipulative 
nerve and muscle for surgical procedures. 


Call or write today: Mr. David Keeler, Broomall, Pa. or 
Mr. Wally Parama, West Coast. 


PRICE $367. 


- 1 K E E LE R 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
an 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 





FOR THIRSTIER EYES 


When dry-eye complaints become chronic or severe, con- 
sider the refreshing, longer-lasting comfort of Liquifilm® 
Forte. More than just a tear substitute, Liquifilm Forte 
offers enhanced ocular lubrication for hours of soothing 
relief from the symptoms of grittiness, dryness, burning, 
and irritation due to keratoconjunctivitis sicca. 


Liquifilm Forte contains dextrose and 3% polyvinyl 
alcohol, the unique plastic polymer with both lipophilic and 
hydrophilic properties. Thus, it has an affinity for hydro- 
phobic surfaces of the cornea as well as for the aqueous. 
It thickens and stabilizes the precorneal tear film, main- 
tains a protective film over the entire cornea, and acts 

as a barrier to evaporation from the corneal surface. 


And dextrose is included to enhance viscosity without PS 
creating the usual adverse effects of stickiness, crusting, 
or blurring associated with other viscous solutions. 


Recommend Liquifilm Forte...the moisturizer that dry 
eyes thirst for. 


Liquifiln’ Forte 


ENHANCED OCULAR LUBRICANT 


Al lERGAN Pharmaceuticals 


Irvine, California, U.S.A./ Pointe Claire, P Q., Canada 






































Please 
-~ Mark Your 
Calendar 


NATIONAL MID-WINTER SCIENTIFIC 
-MEETING of the CONTACT LENS ASSOCI- 
7 ATION OF OPHTHALMOLOGISTS Thurs- 
day, Friday, Saturday and Sunday, January 
19 to 22, 1978, at the Sahara Hotel, Las 
Vegas, Nevada. 


: Symposia and courses will be presented in 
call the major contact and intraocular lens 
disciplines. 

- Complimentary Practice Management Semi- 
nar. 


= The Tenth Conrad Berens Memorial Lecture 
will be delivered by: 

Saiichi Mishima, M.D. 

Chairman and Professor 

Department of Ophthalmology 

Tokyo University Medical School 


_A limited number of free papers can be 
“accommodated. Send brief abstract to: 
Oliver H. Dabezies, Jr., M.D., F.A.CS. 
2620 Jena Street 

New Orleans, Louisiana 70115 


< For information and registration write to: 
Paul Honan, M.D., Treasurer, CLAQ 
P.O. Box 588 

-1720 North Lebanon Street 

Lebanon, Indiana 46052 


A special favorable room rate has been ar- 
ranged with the Sahara Hotel. 


For room reservation only write directly to 
the Sahara Hotel, Las Vegas, Nevada 89114 


OLIVER H. DABEZIES, JR., M.D., F.A.C.5. 
Meeting Chairman 


G. PETER HALBERG, M.D., F\A.C.S. 
Meeting Secretary 






































“The fst meetme of the 


AMERICAN SOCIETY 
OF OPHTHALMIC 
ULTRASOUND `: 


Will be held October 3rd, 1977 
5:30 to 8:30 P.M. 
in the Fairmont Hotel, Dallas, Texas 






for information concerning membership, 
registration or presentation of papers, 
contact: 


Mary E. Smith 

c/o D. Jackson Coleman, M.D. 
E.S. Harkness Eye Institute 
635 West 165th Street 

New York, New York 10032 








Concerned with 
building 
surgical volume? 


its just one of the specialties we 
offer exclusively to ophthalmology. 











BOULEVARD/ ROCHESTER, N.Y. 14623/(716) 461-3680 


100 WHITE SPR 
Fa New State, call toll-ree (800).828-5058 -. 


Left haif of bottle 
represents a theoretical 
period ef approximately 
three weeks’ use. 








Right half of bottie 
represents a new, 
unused bottle. 


One method of checking the 
degree of patient compiiance, as 
advocated by Dr. David Worthen, 
Editor of Ophthalmoogy Digest, 

is to have the pharmacis- use an 
adhesive-back2d instruction label 
without applying the broad band 
of cellophane tape he might 
normally use. The physieian asks 
the patient to bring back the bottle 
on his next office visit The condition 
of the label and the surrounding 
areas will then be an ndieation 

as to the amount of use of the 
pilocarpine bottle. 


=} ¢-Bkffe -jalo ofo el'4diace 
pilocarpine that can increase 
patient compliance 


„and that is more convenient than drops 


Patients are more likely to follow a prescription regimen 
when it does not interfere too much with their lifestyles. 
The Ocusert® (pilocarpine) Ocular Therapeutic System, 
which provides seven days’ medication in a single unit, 
is therefore more likely to be used than pilocarpine 
drops, which must be instilled up to four times a day, 
seven days a week. 





_Andn« itsu ailuble 
u In anew one-month free 
: trial program 


Patient literature: This is a program that can work for you and for your 
simplified placement and patients. 


removal instructions, It has been well received by manay physicians who 


instruction booklet, 
í glaucoma booklet, have tested it in their own Practices. 

invitation Many patients have successfully completed the trial 
program and have gone 07 to choose the Ocusert® 
(pilocarpine) OcularTherapeutic System method of 
treating their glaucoma, instead of pilocarpine drops. 

The program requires very littleæffort on your part: 

you just choose the patients you feel would be appropriate 
candidates for the program and mailthem the cards 

Physician information: (supplied by Alza) inviting them to a seminar. 

procedure sheet, Your Alza Represente-ive, who has just undergone a 

clinicians handbook specialized training course in Ocuser“ System patient 


instruction, will do the rest, under your supervision, of 
course. He will tailor the program to your own specific 
needs and requirements. 

With this program, patients are better able to evaluate 
for themselves, through actual use. the benefits of the 
Ocusert® System and to determine whether the cost of 
the System is justified in terms of their own lifestyles. 

And you will be better able to evaluate the patient's 
progress in lowering his elevated IOP without any cost to 
him for the first month. 

To learn the details about this program, and to 
receive all the elements picured tc the left, simply fill out 
and mail the coupon. 

Alza and your Alza Representative will do practically 
all the rest. 


Patient samples 





Alza Pharmaceuticals, Dept. 275, 3170 Porter Drive, 
Palo Alto, Califomia 94304 


Specially trained Please send me the Ocusert® ‘pilocarpme Ocular Therapeutic 
Alza Representative System free one-month trial program kit. 
instructing patient 


Physician signature — = = = 


Name _— a _ = — | 





Address oOo = = 





City s __ State_ Zip. 








See last page for Brief Summary 


Ocusert System... 


The more convenient 
method of lowering 


elevated IOP that 
can result in better 
patient compliance 


The Ocusert* System may be 
conveniently placed in the lower 
cul-de-sac... 


... or placed in the upper 
cul-de-sac, whichever your 
patient prefers. Either method of 
placement encourages patient 
compliance. 








Ocu 


pilocarpine 
Ocular Therapeutic System 





BRIEF SUMMARY S 
Ocusert” Pilo-20 and Ocusert” Pilo-40 =e 
(pilocarpine) (pilocarpine) 

Ocular Therapeutic System Ocular Therapeutic System 

20 ug/hr. for one week 40 ug/ hr. for one week 


INDICATIONS AND USAGE 

OCUSERT pilocarpine system is indicated for control of ele- 
vated intraocular pressure in pilocarpine responsive patients. 
Clinical studies have demonstrated OCUSERT system efficacy 
in certain glaucomatous patients e 
The patient should be instructed on the use of the OCUSERT 
system and should read the package insert instructions for use. 
The patient should demonstrate to the ophthalmologist his 
ability to place, adjust and remove the units. 

Concurrent Therapy: OCUSERT systems have been used 
concomitantly with various cphthalmic medications. The 
release rate of pilocarpine from the OCUSERT system is not 
influenced by carbonic anhydrase inhibitors, epinephrine 
ophthalmic solutions, fluorescein, or anesthetic, antibiotic or 
anti-inflammatory steroid ophthalmic solutions. Systemic 
reactions consistent with an increased rate of absorption from 
the eye of an autonomic drug, such as epinephrine, have been 
observed. The occurrence of mild bulbar conjunctival edema 
which is frequently present with epinephrine ophthalmic solu- 
tions is not influenced by the OCUSERT pilocarpine system. 








CONTRAINDICATIONS 

OCUSERT pilocarpine system is contraindicated where pupil- 
lary constriction is undesirable, such as for glaucomas 
associated with acute inflammatory disease of the anterior 
segment of the eye, and glaucomas occurring or persisting 
after extracapsular cataract extraction where posterior 
synechiae may occur 


WARNINGS 

Patients with acute infectious conjunctivitis or keratitis should 
be given special consideration and evaluation prior to the use 
of the OCUSERT pilocarpine system 

Damaged or deformed systems should not be placed or 
retained in the eye. Systems believed to be associated with an 
unexpected increase in drug action should be removed and 
replaced with a new system 


PRECAUTIONS 

OCUSERT pilocarpine system safety in retinal detachment 
patients and in patients with filtration blebs has not yet been 
established. Although ophthalmic solutions have been used 
effectively in conjunction with the OCUSERT system, systemic 
reactions consistent with an increased rate of absorption from 
the eye of an autonomic drug, such as epinephrine, have been 
observed. In rare instances. reactions of this type can be severe. 
The conjunctival erythema and edema associated with epineph- 
rine ophthalmic solutions are not substantially altered by 
concomitant OCUSERT pilccarpine system therapy. The use of 
pilocarpine drops should be considered when intense miosis is 
desired in certain ocular ccnditions. 


ADVERSE REACTIONS 

Ciliary spasm is encountered with pilocarpine usage but is not 
a contraindication to continued therapy unless the induced 
myopia is debilitating to the patient. Irritation from pilocarpine 
has been infrequentlv encountered and may require cessation 
of therapy depending on the judgement of the physician. True 
allergic reactions are uncommon but require discontinuation 
of therapy should they occur 

Although withdrawal of the peripheral iris from the anterior 
chamber angie by miosis may reduce the tendency for narrow 
angle closure otics can asionally precipitate angle 
closure by increasing the re ance to aqueous flow from 

ior to anterior chamber. Miotic agents may also cause 
detachment; thus, care should be exercised with all 
therapy es ly in young myopic patients 

e patients notice signs of conjunctival irritation, 

ding milde na with or without a slight increase in 
mucous tion when they first use OCUSERT pilocarpine 
ms. These symptoms tend to lessen or disappear after the 
week of the y. In rare instances idden increase in 
pilocarpine effe as been reported during system use 








































HOW SUPPLIED 
OCUSERT Pilo-20 or Pilo-40 systems are available in packages 
containing eight individual sterile systems 





STORAGE AND HANDLING 
Store under refrigeration (36°-46° F). 


CAUTION 
Federal law prohibits dispensing without prescription. 


alza 


pharmaceuticals 


Alza Pharmaceuticals 
Palo Alto, California 94304 


©1977 Alza Corp.  Printedin USA A-020-1 February 1977 





Get more vali from your slit lamp... 
with Haag-Streit’s 
free book on Slit Lamp Microscopy. 


| 


Theodor A.F. Schmidt 


On| |Slit-Lamp 
|Microscopy | 


As manufacturers of the original 
Siit Lamp 900, we want to send you 
a book on this essential diagnostic 
instrument that will enhance your 
skill in working with it. 

Within its pages you will find a 
wealth of information on usage 
and procedures in slit lamp micro- 
scopy that will make you aware of 
techniques that you have adopted 
imtuitively... and of ways to 
sharpen your skills and refresh 





eo am a a a ng 


| Please send mea copy of 








your knowledge of slit lamp tech- 
niques. 


The book, available in English only, 
is by Theodor Schmidt, M.D., of 
the University of Berne. 

Whether you have been in praczice 
for years, or are beginning now to 
develop your career, this book “On 
Slit Lamp Microscopy” is one you 
should own and use. . . especially if 
your instrument is a Slit Lamp 900. 


For your free copy of this 
important reference work 
send the coupon to: 


Haag-Streit AG 











CH-3097 Liebefeld/Switzerland 








or 


Haag-Streit Service, Inc. 





i On Slit Lamp Microscopy 
i Name 

I Affiliation or Private Practice [L] 
l Address 

Í City State 
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6, Industrial Park 
Waldwick, N.J. 07463 U.S.A. 


ka 





OPTIC NERVE 














= Ne CONTACT and INTRAOCULAR 
A Wednesday, Thursday, Friday and 


The ‘Bepartriort of Ophthalmology ofthe St Vincent’ s Hospital and Medical Center of New York will hold 
its annual ‘clinical meeting November 2-5, 1977 (Wednesday through Saturday}. Three days of the 
meeting will be devoted to glaucoma and will present some of the world’s great authorities on glaucoma 
diagnosis and management. Symposia and courses will be conducted affording a unique opportunity to 
listen to and exchange ideas with renowned experts in this difficult area. Special attention will be given to 


glaucoma diagnosis, conservative and surgical management. 
Practical Courses in Glaucoma, Contact Lenses and Intraocular Lenses 


Special Ophthalmic Assistance Course Program coordinated by Don Wong 


Robert A. D'Amico, MD. Jules Francois, M.D. G. Peter Halberg, M.D. 
Director, Department of Honorary Meeting Chairman Meeting Chairman 
Ophthalmolagy 
; GLAUCOMA 
DIAGNOSTIC 


Mansour Armaly, M.D.—?ermetry for Glaucoma 

Frederick C. Blodi, M.D.—The Chamber Angie in Giaucoma 

Michael W: Dunn, M.D. with A. Louis Southern, M.D.—Surface Antigens in Glaucoma Steroid Receptors 

G. Peter Halberg, M.D,—?os:ural Differential Tonometry and Daytime Diumal Carves 

Paul Henkind, M.D., Ph.D.—Biurnai Variation in Glaucoma 

Gerald Kara, M:D.—Glaucoma and Malignant intraocular Tumors 

Yoshiaki Kitazawa, M.D.—introduction of Decision Making in the Early. Diagnosis of Primary Open Angle Glaucoma 


Allan E. Kolker, M.D.—Ocuiar Hypertension: An Overview HLA Antigens and Epinepherine Testing in Ocular Hypertensives 


Carl Kupfer, M.D.—Diagnasisof Pigment Dispersion Syndrome and its Relationship to Pigmentary Glaucoma 
Maurice Langham, Ph.D.—New Approaches to the Early Diagnosis. of Glaucoma 

Kenneth T. Richardson, 4.D.—New Thoughts on the Management of the Glaucoma Suspect 
David Shoch, M.D:—Ciliary Block Glaucoma Alter Trabeculectomy 

George L. Spaeth, M.D.—Diagnosis and Treatment of Chronic Angle Closure Glaucoma {including Malignant 
William Townsend, M.D.—The Pathogenesis of Secondary Congenital Glaucoma 


Thomas J. Tredici M.D.—Unted States Air Force Screening and Management Program for Chronic OverAng 
Evaluation After Fitteen Years 





Alfonse A. Cinotti, M.D.—The-Optic Disc and Visual Field in Glaucoma 
Giuseppe Cristini; M.D.—4) Farther Results Obtained with the Re-Vascularization of the Optic Nerve 
2} Fluximetry: its Diagnostica! and Prognostical Significance 
Peter Y. Evans, M.D.—Cineangiography in the Disc Fluorescein Controversy 
Jules Francois, M.D. with J. F. Delacy—Fiuorescein Angiography of the Disc in Open Angle Glaucoma 
John N- Hetherington, M.D.—Optic Nerve Damage “The Cup Runneth Over” 


THERAPEUTIC 


Max Forbes, M.D.—Retina’ Detachment on Miotic Therapy 
Raymond Harrison, M.D.~—Cionidine in Glaucoma Therapy ae 
Yoshiaki Kitazawa, M.D.—The-Use of Adrenergic Beta-Blockers for the Treatment of Primary Open Angie Glaucoma 
David L. Krohn, M.D.—Transcernea! Drug Delivery 

irving H. Leopold, M.0.—Adrenergic Compounds in Glaucoma 
Frank W: Newell, M.D.—New Drugs in the Management of Glaucoma 
Steven M. Podos, M.D.—New Brugs: DPE and Timoiol 

Thomas J. Zimmerman, MD., ?h.D.—Timolo! 


SURGICAL 


James €. Burris, M.D.—A Combined Operation for Open Angle Glaucoma and Senile: Cataract 
Jorge N. Buxton, M.D.—-Management of Giaucoma Pre and Post Keratoplasty 

Robert A. D'Amico, M.0.—Maragement of Glaucoma and Keratoplasty 
Donelson R. Manley, M:D—Trabeculectomy for infantile Glaucoma 

Rafael Cordero-Moreno, MD.—Trabecuiectomy. Clinicopathologiéal Correlations 

A. Benedict Rizzuti, 4.D.--Simultareous Surgery of Cataract and Glaucoma: 

Robert N. Shaffer, M.D.—Ojtto Barkan and Ganiotomy i 

LASER SURGICAL 

“ Hugo: Hager, M.D.—Laser Microsurgery of Glaucoma 


/ Pel-Fei Lee, ‘M.D,—Transpuoillasy Argon Laser 
=. Cyclophetoccaguiation in the Management of Glaucoma 
“David M. Worthen, M. D. Laser Treatment forOpen Angie Glaucoma 















J-Noveraber 2, 3, 4 5, 1977 


CONTACT AND INTRAOCULAR LENSES 
| Meeting Contact Lens Association of Laat 


jepic Correction with the Autcfocal Lens 
přakia 


w Bandage Lenses for the Treatment of Corneal Disease 
cart Ultrasonography and intraocular Lens Power Calculation 


al Quality Control of Contact Lenses 
jua of Implantation and Suturing of 4 Loop Binkhorst and Fedorov |! 


zathology of intraocular Lens Fixation 
anses After Keratoplasty 


2 of Extended Wear Contact Lenses 
enses for Keratoconus 


| REGISTRATION INFORMATION S 


AND CONTACT AND INTRAOCULAR LENS CONFERENCE 
November 2, 3, 4 and 5, 1977 


is enclosed. The registration fee includes luncheons and a cocktail party. 


ophthalmology. my check for $125.09 is enclosed. {Residents and Fellows must send 


Shops on Wedresday and Thursday, November 2 and 3, 1977. Assistants may attend the courses for 
thaimalogisis without additional fee. 





NAME: (please prin) 


"fe checicfor $75.00 Ser assistant is enclosed. 


Please send this form to: 


partment of Ophthalmology 

;. Vincent's Hospital and Medical Center of New York 
53 West 11th Street 

Ww York, New York 10011- 





The Keeler 
0. R. Indirect Hanger 


UP, UP... 
and AWAY 


Out of the way, but easily within reach 
when you need it. . . that’s the ideal spot 
for your indirect ophthalmoscope in the 
O.R. And that’s where you keep it, on 
the Machemer O.R. Indirect Hanger from 
Keeler. 


Manufactured by Diversatronics Inc., the 
ceiling-mounted Machemer Hanger holds 
two indirects on a height-adjustable, tele- 
scoping center post (for operating use or 
O.R. storage). Position the unit at the 
head of the O.R. table to make your in- 
direct easily accessible. Lift the ophthal- 
moscope, and the electronic hanger auto- 
matically switches O.R. and surgical 
lighting off (after a delay to allow you to 
put on the instrument); replace the in- 
direct and the original lighting is restored. 
Rheostats are provided for adjustment of 
the light intensity of each ophthalmo- 
scope. Hanging from above, coiled cords 
remain tangle-free and out of your way. 


One more problem solved... by Keeler. 
Call or write for details. 


Also pictured: the new Machemer hy- 
draulic microsurgical operating stool. 
Easily adjustable, stable and comfortable 
... even during long-lasting operations. 


AKeeler 


with the future in sight 
456 Parkway, Lawrence Park Ind. Dist., 
Broomall, PA 19008 
Philadelphia * New York * Boston « Los Angeles + 
Chicago + Houston «+ Atlanta œ Cleveland 


Call toll free: 800-523-5620 
(in PA call 215-353-4350) 
All products serviced in Broomall, PA 
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CHLOROMYCETIN . 
(chloramphenicol, USP) : 
OPHTHALMIC PREPARATIONS 


OPHTHOCHLOR’ 
(chioramphenicol ophthalmic solution, 
USP), 0.5% 

Each milliliter contains 5 mg 
chlaramphenicol in a sterile buffered solution; 
75-ml plastic squeeze bottle 





CHLOROMYCETIN 
OPHTHALMIC 


(chloramphenicol for ophthalmic 
solution, USP) 

25-mg package containing vial with dropper 
and 15-mi bottle of sterile distilled water 
(diluent) 


Stock 21-2132 
NDC 0971-1227-02 


Sterile CHLORAMPHENICOL | 


CHLOROMYCETIN Distilled Water iat sa d 
OPHTHALMIC OINTMENT i sr 


(chloramphenicol ophthalmic ointment, 
USP), 1% 

Each gram contains 10 mg chloramphenicol 
in a special base of liquid petrolatum and 
polyethylene; 3.5-g tube 


CHLOROMYCETIN 
POLYMYXIN, 
OPHTHALMIC OINTMENT 


(chioramphenicol-polymyxin 
ophthalmic ointment) 

Contains 10 mg chloramphenicol and 5,000 
units polymyxin B (as the sulfate) per gram 
in & special base of liquid petrolatum and 
polyethylene; 3.5-g tube 


PARKE-DAVIS Darron M aesa 


PD-JA-2038-1-P (4-77) 








‘BASCOM PALMER EYE | 


NSTITUTE | 





2 DEPARTMENT OF OPHTHALMOLOGY 7 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 


Presents 


VITREOUS SURGERY FOR _ 
THE ANTERIOR SEGMENT SURGEON 


December 7-10, 1977 
Americana Hotel 
Miami Beach, Florida 


Faculty 
George Blankenship, M. D. 
Henry Clayman, M. D. 
Jackson Coleman, M. D. 
Nicholas Douvas, M. D. 
Danie! Eichenbaum, M. D. 
Henry Edelhauser, Ph.D. 
Richard Forster, M. D. 
Jonathan Herschier, M. D. 
Norman Jaffe, M. D. 
David Kasner, M. D. 
Robert Machemer, M. D. 
Edward W. D. Norton, M. D. 


Program Chairmen 
Robert Machemer, M. D. 
Daniel Eichenbaum, M. D. 


The advent of automated vitreous surgery is a major breakthrough in the therapy ofa 





eretofore unmanageable conditions. The uses of vitreous surgery are of benefit not only |. - 


to the retina surgeon, but also to the anterior segment surgeon. The purpose of this 
symposium is to discuss the applicatioa of these techniques for anterior segment surgery, 


and to provide instruction in the various modalities. 


This program is accredited in Category | for the Physicians’ Recognition Award of the 


“American Medical Association. Registration fee is $250 for 


practitioners and $150 for | 


esidents upon application by their Department Head. Elective practical courses on 


| animal eyes will be available at a cost of $50 per session—limited enrollment. Mail |. s 


| registration fee (U.S. dollars only). payable to “Continuing Education in Ophthalmology, | — 
_Inc.”’, Bascom Palmer Eye Institute, P.O. Box 520875, Miami, Florida 33152. - 


ORE oie Sic ob Se Se oe se ole ole ae os oe ge aie eS 


The Second Lens Implant and Cataract Surgery Symposiu 
| Bascom Palmer Eye Institute, University of Miami School of M 
| and the Miami Eye Foundation will immediately follow this 
4977, Americana Hotel, Miami Beach, Florida. ‘ 


m jointly sponsored by the 
edicine; St. Francis Hospital | 


meeting—December 11-15, | _ 














| PURPOSE 


cee fens” imolactation, automated extracapsular surgery and technically improved intracapsular cata 
| surgery Asa result > -he pressures placed on the modern cataract surgeon by aie and pati 
2 n | are emor meus. 





5 i emphasize 










L ENS I IMPLANT AND CATARACT SURGERY sYmPosIU vi 
SPONSORED BY — 
BASCOM PALMER EYE INSTITUTE 





UNIV 








JERSITY OF MIAMI SCHOOL OF MEDICINE _ 
ST. FRANCIS HOSPITAL 
AND THE 
MIAMI EYE FOUNDATION, INC. 
DECEMBER 11-15, 1977 
‘AMERICANA HOTEL, MIAMI BEACH, FLORIDA 
| FACULTY 
DOUGLAS ANDERSON, M.D. CHARLES KELMAN, M D. 
CORNELIUS BINKHORST, M.D. RICHARD KRATZ, M.D. 
-HENRY CLAYMAN, M.D. A. EDWARD MAUMENEE, M.D. 
-PROBERT DREWS, M.D. EDWARD NORTON, M.D. 
-DAMEL EICHENBAUM, M.D. DAVID SHOCH, M.D. 
_ RIC4ARD FORSTER, M.D. JOHN SHOCK, M.D. a 
MILES GALIN, M.D. BRADLEY STRAATSMA, M.D. 
NORMAN JAFFE, M.D. JERALD TENNANT, MD 
_ HEPBERT KAUFMAN, M.D. RICHARD TROUTMAN, M.D. 


The past decade bas witnessed a most exciting revolution in cataract surgery modalities, inc ludin 


This symposium will proceed from the eminently successful 1975 BASCOM PALMER. ST. l IAN 
IMPLANTS SY MPOSIUM. Instruction will be provided by some of the world’s leaders in anterior seg 
surge Y- Ths, toget with workshops and lectures, will sees these Modalen in perspective for b 


REGISTRATION FEE $450 


PROGRAM CHAIRMEN 
NORMAN S. JAFFE, M.D. 
HENRY M. CLAYMAN, M.D. 


FOR INFORMATION WRITE TO: 
MS. LYN JOHNSON 
MIAMI EYE FOUNDATION 
1680 MERIDIAN AVE. 
MIAMI BEACH, FL. 33139 


MAKE CHECK PAYABLE TO 
: MIAMI EYE FOUNDATION. . 
APPRCVED CONTINUING EDUCATION CREDIT AMA CATEGORY 1 1 


NOTICE : The Bascom Palmer Eye Institute, University of Mi iami School of Medicine i is spon orir 
_ symposium * ‘Vitreous Surgery for the Anterior. Segmen Surgeon” mmecietely | 
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_KRESGE EYE INSTITUTE. f 
OF WAYNE STATE UNIVERSITY 


Presents a five-day intensive continuing education course 
OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 


November 28—December 2, 1977 
oe ae = Dearborn Inn 
ae oe = Dearborn, Michigan 














OPTICS AND REFRACTION 


(4 Hours) eee es A 
| Robert D. Reinecke, M.D., Chairman, Department of Ophthalmology, Albany Medical College of Union ‘University 


NEUROANATOMY AND NEURO- -OPHTHALMOLOGY = 
(4 Hours) 
Columbia Presbyterian Medical Center, Edward Harkness ye 
PATHOLOGY | 
(4 Hours) 
Myron Yanost, M:D., Chef Section of Ophthalmic Pathology, D: 


epartment of Ophthal vaca, 
and Scheie Eye Institute 


Myles M. Bebrens, MD; Chief, Neuro-Ophthalmology Unit, 





Hospital cf the University of Pennsyl 


PATHOLOGY it 
(4 Hours) 
Myron Yanoff, M.D. 





STRABISMUS 


: (4 Hours) 
Alan B. Scott, M.D., Associate Director, Smith- Kettelwell Institute of Visual Sciences 


CORNEA AND EXTERNAL DISEASES 
(4 Hours) 


University; Associate Director, Cornea Service, Wifs 





“Juan Arentsen, "m D., Assistant Professor, Jefferson 





Zye Hosp 
PHARMACOLOGY AND THERAPEUTICS 
(4 Hours) 


artment of Ophthalmology, Mt. ‘Sinai School of Med ci cine 
GLAUCOMA AND METABOLIC DISEASES ~ 


(4 Hours) — 
| Sephen M. Fados, M.D., Professor and Chairman, Department of Ophthamology, Mt. Sinat School èf Medicine : 


EMBRYOLOGY, GENETICS, AND ANATOMY 
(4 Hours) oe 
mology, University of Pennsylvania Medical Scheol..- 
MEDICAL OPHTHALMOLOGY 8 
(4 Hours) : 
Professor and Chairman, Department of Ophthalmol logy. Manitor Hosp tal and Medical € Center 


E cours Directors: Maurice Croll, M: D., Director; Leo Croll, M.D., Co-Directar 


Joel S. Mindel, M.D., Assistant Professor, Dep 








Alan M. Laties, M.D., Professor of Ophtha 





"Paul Bleakind, MD.. 








; z Kresge Eye Institute Faculty: 
John W. Cowden, M.D., Karni W. Frank, M.D., Robert N. Frank, M.D., nea S. Jampel, M.D., Ph D. 
z Harold Weiss, M.D., Dong H. Shin, M.D., Ph.D 





Registration fee: $400.00 (includes luncheons and cocktail party). 


EARLY REGISTRATION IS ADVISED. 





For more information, write or call: 
Beaufort Cranford, ‘Conferences & Institutes, 


Wayne State University. Detroit, Michigan 48202, 13) 877. 2406, 


ae should be made payable to WAYNE ST. ATE UNIVERSITY KEE 


Category ! aes Medical Education: 40 hours. : 











| EYE CENTER © 





THE HERMANN N 


i telebratioñi of its opening, — 
will present a- e 


~ CONGRESS OF OPHTHALMOLOGY 
December 8, 9, 10, 1977 


sponsored by 
THE DEPARTMENT OF OPHTHALMOLOGY 


The University of Texas Health Science Center at Houston, 
The Medical School 





TOPICS: 


Corneal Surgery Ophthalmic Plastics 
Glaucoma Pediatric Ophthalmology 
Intraocular Lenses Retina 





_ PARTICIPANTS: 


ee Crowell Beard, M.D. Eugene M. Helveston, M.D. 

-Alston Callahan, M. D. John C. Mustarde, M.D. 

— = Donald J. Doughman, M.D. Marshall M. Parks, M.D. 

-= Max Fine, M.D. H. Saul Sugar, M.D. 

~- Miles A. Galin, M.D. William Tasman, M.D. 

-William S. Hagler, M. D. Jerald L. Tennant, M.D. 
and 


Faculty of the Department of Ophthalmology 


: Registration Fee: $100. 00 
“For further information, contact: 


bepartmpat of Ophthalmology : 
1100 Hermann Professional | Building. 
Houston, Texas 77030 

Phone: ma o 1100 











two great 


People sead things differently. 
That’s especially tme when it 
comes to Keratomefgers. 

Take our EXTERNAL reading 
standard model I, fr example. 
Superior optical precision ... 
the standard in objective 
measurement of corneal curvature 
for years. 

And our INTERNAL reading 
mode! II. Same optical excellence, 


but more convenient for darkened 
examination rooms and 
presbyopic operators. Internal 
readings are in millimeters and 
diopters. 

What they both provide is a lot 
of instrument for the money. One 
position measurements. Patient 
fixation. Precision objectives. 
Achromatic prisms. Uniform 
diffuse illumination. Brass and 


keratometers 
from Marc 


stainless steel moving parts to 
insure durability. 

Two great Marco Keratometers, 
One just right ‘or your reading 
pleasure. And remember, the most 
pleasant reading of all is Marco's 
fine quality at a competitive price. 

Both models are available for 
immediate delivery through your 
nearest Marco dealer. 


we) ahh ay ee 


1409 San Maren Rivd » PA Rav niea 









ANNOUNCES 








1977 


DATE COURSE 











CTOBER DIAGNOSTIC ULTRASONOGRAPHY AND 
ER COMPUTERIZED AX!AL TOMOGRAPHY 
o INDIRECT OPHTHALMOSCOPY 
a FUNDUS DRAWING 
Qk FLUORESCEIN ANGIOGRAPHY 
22 ARGON LASER PHOTOCOAGULATION 
= 28 GLAUCOMA WORKSHOP 
29 - MEDICAL AND SURGICAL GLAUCOMA 
NOVEMBER 
we OCULAR AND ADNEXAL PATHOLOGY 
2s). PEASTIC-EYE SURGERY 
dae STRABISMUS SURGERY 
16 THE LACRIMAL SYSTEM 
eee NEURO OPHTHALMOLOGY 








CLINICAL PERIMETRY 









~ CORNEAL CONTACT LENSES 

: : ee OPHTHALMOLOGY IN MEDICAL PRACTICE 
© 5 REVIEW IN BASIC SUBJECTS IN 

OPHTHALMOLOGY 








Education Physicians Recognition Award. 


For Catalogue and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute - 
New York Eye and. Ear infirmary z 
310 East Fourteenth Street- 
New York, New York 10003 _ 









OF THE NEW YORK EYE AND EAR INFIRMARY 


TUITION 


75.00 
100.00 
50.00 
100.00 
100.00 
75.00 
75.00 


150.00 
250.00 
150.00 
75.00 
150.00 
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75.00 
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450.00 





THE TWENTIETH SERIES OF POST GRADUATE COURSES 
FOR SPECIALISTS IN OPHTHALMOLOGY 






















AMA-CME 
CREDITS* 


(CATEGORY 1) 


8 hours 
8 hours 
3 hours 
8 hours 
8 hours 
8 hours 
8 hours 


16 hours 
48 hours 

- 16 hours 
8 hours 
16 hours 
8 hours 






8 hours 
8 hours 


48 hours 













E! ^T O HY LIOLOGY 


_ VISUA! 
- TEST SYSTEM 











VERSATILE: A single instument 
records both the EOG ancthe ERG. 

In ERG mode, swiich-selestable 
recording parameters optemize for 
conventional ERG, Flicker Early 
Receptor Potential, or Osc liatory 
Potential A plug-in digital averager 
expands system capabilits to include 
visual evoked responses C/ERs) and 
low-level! ERGs (eg., with €velid rather 
than contactlens electrodss). Both 
ERG /EOG and averager are available 
in either single- or dual-channel 
versions. Also available is complete 
selection of acesssory ins~umentation, 
including stimulators, elec rodes, and 
monitor @scilloscape. 
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1. ERG from normal Jark-adapeed 
eye. Above; “Normal” mode; Bow: 
“OSC” mode, gain increased. In 
“OSC” mode the response is fileed 
to emphasize the escillatory 
Potential 





A 
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2. Visual evoked responses 
recorded from right and left occiputs 
(dual channel system). The patient 
has an optic chiasm lesion 


ACCURATE: ERG and VER responses 
are stored in digital memory to achieve 
the high frequency response 
necessary to record the ERG and VER 
with fidelity. 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls allow technical personnel to 
obtain high-quality records with 
minimal training. All responses are 
plotted at relatively slow paper speed 
to create compact records. Repeated 
activation of playback switch makes 
multiple copies of stored ERG or VER 
waveforms for teaching, reporting and 
multiple filing 


VISUAL ELECTROPHYSIOLOGY TEST SYSTEM 


N 


| 
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averaged. 
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3. ERG recorded from lower eyelid 
with averaging. “N's at left of traces 
indicate the number of responses 








Se 


BACKED BY EXTENSIVE SERVICE 
FACILITIES: With purchase ofa 
complete ERG system, trained 
Life-Tech medical instrumentation 
Specialists will provide on-site 
installaticn and operator instruction. 

All Life-Tech instruments are backed 
by a nationwide service center network 
supported by a comprehensive factory 
service department. 


For additional information, call or 
write: 


Life-Tech 
Instruments, Inc. 


BOX 36221 - HOUSTON. TEXAS 77036 - (713) 783-6490 






NORMAL 


evene ostante 


RETINITIS PIGMENTOSA 


ie Se, 


(Ee 
O 50 100 150 200 
MSEC 





4. Above: normal EOG with 
light-peak /Cark-trough ratio of 2.4. 
Below: abnormal EOG in retinitis 
Digmentcsa with light-peak / dark- 
trough raño of 1.0. (EOG mode, 0.5 
mm chartspeed). 












MARK YOUR. ( ‘Al nD 
The 30th Annual Wills Eye Hospital Conference 


March 2nd, 3rd and 4th, 1978 
` The Marriott Motor Hotel 
City Line Avenue and Monument Road 
ee l -< Philadelphia, Pennsylvania 19131. To 
Symposia In: Motility Donelson R. Manley, M.D. - oy 
= 4 Robison D. Harley, M.D. a 
John S. Hermann, M.D. 
David A. Hiles, M.D. 
Cornea— Peter Laibson, M.D. 
Juan J. Arentsen, M.D. 
Claes Dohlman, M.D. 
Richard Keates, M.D. 
PA kOe Michael Lemp, M.D. 
Workshops In: Glaucoma | 7 
— Oculo-Plasties ae 2 
Retina 
Refraction 
Contact Lenses 
Uveitis 
Pleaco-Emiilsification’. 
Neuro-Ophthalmology 
Intraeameral Lenses 
Malpraetice 
Paramedical Assistants 


he) Bedell lecturer will be Frederick C. Blodi, M. D., Professor of Ophthal- -~ 
mology, University of Iowa. eo 


Inquiries should be addressed to Oram R. Kling, Jr., „M. D, „Chairman Annual | 
ia Conference Committee. A 


THE WILLS EYE HOSPITAL 

1601 Spring Garden Street Paon 
Philadel Pennsylvania 19130 on 
295-972-6000 oe 











Shown: Model No. 91 “Choyce”Style lens 





You've been asking for quality in a 
lens equal to that of your surgery, and 
now it’s here. lolab has taken fifteen years 
af practical experience in precision 
aptical design and fabrication and applied 
it to the intraocular lens. This experience 
has been used in manufacturing a lens 
mot only excelling in its physical attributes, 
but also in its exceptional contribution to 
the eye as am optical system. 

lolab has imparted in its lenses 
the visual acuity (resolution), surface 
finish, and power error normally associated 
with that of the finest precision glass 
lenses. The uniform “flatness” of the 
Plano surface, and in the case of the 
“Choyce” style anterior chamber lens, 
the feotplates, is checked against a 
precision, optically flat test plate. 

So look into the company that 
introduced the non-hydrolizing “prolene”* 
laop and the permanently engraved 
identification system on every lens. 
*Produet of Ethicon Inc. 





Model 51P 


\/ 
Model 71P 








CORPORATION 

The Precision Optics People 

560 West Terrace Way, San Dimas, Californie 91773 

Telephone Toll Free: 800/854-1761 In California Call Collect: 714/599-8347 


| 


- [he Lens. 


IOLAB has developed The Lens. 
Unsurpassed in Visual Acuity and Precision 





Satellite meeting | 





Binkhorst E > = ; -Preparation T : . 
al Lecture: _ fl for Investigative | 
Norman S. Jafe [i aO Status of OLs | 





~ American Intra-Ocular 
Implant Society 
October 2, 1977 
(First Day of Academy) 
Dallas Hilton Hotel 
Grand and Junior Ballroom 
ue 9 a.m. to 5 p.m. 
2 1m. - 12 noon = Scientific Papers A 
1 p.m. - 3:30 p.m. + Clinical Symposia—Special Choyce Lens symposium: | - 







m: + Business Meeting 
: ‘Members © anly = 


CALL FOR PAPERS 





Retinal 
and Choroidal 
Detachment 





..-using your present methods? Sonometrics ultrasonographics pictured 
his otherwise confusing intra-ocular pathology, on a clear, bright screen 
{or study, and instant photo record. Effective intra-ocular and orbital scans 
are done in minutes with virtually no patient discomfort. Shown 

ere is a two dimensional “B-scan” reproduced from an actual 
ponometrics CRT image. Simultaneous “A-scan” tracings 
provide essential amplitude comparisons. This instrument 
RISO provides for retrofit with data processing components 
and is used for “M-scans” where the study of 

otion is required. Find out how Sonometrics 

oleman Ophthalmoscan, a proven 
nnovatior in ophthalmic diagnosis, 

an help yau to faster, surer, 
liagnoses. Send this 

oupon. 














Please Mark Your Calendar 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS | ` 
ANNUAL SCIENTIFIC MEETING T 


Monday, October 3, 1977 — 8:00 p.m. oe 
Baliroom, Fairmont Hotel, Dallas, Texas i Pe 


THE PROFESSION IS CORDIALLY INVITED © NO REGISTRATION FEE 
PROGRAM 


PRESIDENT’S OPENING REMARKS 
G. Peter Halberg, M.D., F.A.C.S. 


SYMPOSIUM ON EXTENDED WEARING OF CONTACT LENSES 
Herbert E. Kaufman, M.D., F.A.C.S., Chairman 


PARTICIPANTS 
o Joseph A. Baldone, M.D. Richard H. Keates, M.D. 
Stephen E. Bloomfield, M.D. Anthony B. Nesburn, M.D. 
John W. Chandler, Jr., M.D., F.A.C.S. Walter J. Stark, M.D. 


` EXTENDED WEARING OF CONTACT LENSES: THE FDA POINT OF VIEW 
Mary Bruch 


| o SYMPOSIUM ON SECONDARY IMPLANTATION OF INTRAOCULAR LENSES 
Jack Hartstein, M:D., and Richard P. Kratz, M.D., Co- Chairmen 


SX a Comelius Binkhorst, M.D.: Observation cn Secondary implants 

__ James P. Gills, M.D.: Exchanging Implants and Rehabilitation of the Anterior Segment 
Gerald L. Tennant, M.D.: Corneal Endothelial Changes with Secondary Implants 
_ Furmon E. Hardenbergh, M.D., F.A.C.S.: Visual Results Following Secondary Implants 
o Kenneth B. Juechter, M-D.: Capsule Fixation: Evaluation of Mechanism 





CLOSING REMARKS BY THE PRESIDENT-ELECT 
Jack Hartstein, M.D. > 


“BUSINESS MEETING — MEMBERS IN GooD STANDING ONLY 


x OLIVER H. DABEZIES, J JR, MD., F.A.S.S. G. PETER HALBERG, MD., FACS. 
Corresponding Secretary President 





Introducing... 
A New Generation 
Of Retinal Cameras 

From Topc 


Including two models with tilting facility. 

Our new retinal cameras elevate fundus photography to 

a new level of ease and precision. 

Here's how: 

Simple and Accurate Horizontal Positioning 

All TRC-FE series cameras feature a center of rotation at the 
pupil o- the patient's eye. This allows the operator to easily 
pivot the camera for peripheral photography. Newly- 
design=d base also facilitates stereo photography. 
Tilting Mechanism 

The TFC-FET and FET3 models 
also of-erthe user the advantage 
of a ful’ 30° vertical tilt for 
greater control in positioning 
than cem be achieved by 
altering patient fixation. 
One-Handed Operation 
Controis for alignment of the 
camere, height adjustment, and 
shutter release are all conveniently 
placed on the joystick for smooth, 
simgle- handed operation. 

Many Other Important Benefits 

All four TRC-FE series models provide an 
automatic film advance system, useful in 
fluorescein angiography. Our unique new 
Polaroid attachment (Optional) 
permits taking of two side-by-side 
€xpesures on a single piece of 
Polaroid film. Standard features 
inelade: Spectrotech Matched 
Interference Filter Set; macular fixation 
device; two camera bodies for color work and 
fluorescein angiography; and an improved hinge mechanism on 
fixation device which reduces the chance of breakage. 
























Best of all, the Topcon TRC-FE series of retinal cameras 

is available for a very moderate price. For a demonstration 
or more information, contact your local Topcon dealer 

or write to us. 


TOPCON 


A New World of Precision Optics 


Topcon Instrument Corporation of America, 9 Keystone Place, Paramus, N.J. 07652 


Allen Lorgnette Pinhole Occluder 
Trotter Modified No. 200 


Held by patient — leaves your hands free! For any 
age. Even children catch on quickly. Very difficult 
for patient to “cheat” when using. Attached 
multiple pinhole flips down easily. Made of high 
impact, black linen phenolic. Virtually indestructible 


Worth Four Dot Near Test No. 250 
Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/16") dots for 
greater accuracy at near. Operates on 2 "D" 
batteries (not incl.). Equipped with hanging hook. 


Make testing 
easier and more 
accurate than ever... 


DA-LAUR 
Ophthalmic 
Testing Aids. 


a 


Opticokinetic Drums 

No. 300 

Professional quality, lightweight, ball bearing drum 
which spins effortlessly at a flick of the thumb. 
Quarter-inch recess keeps drum body neat and 
clean in normal office use. Comfort-grip hancle of 
enameled hard wood with hang-up hook. 


No. 301, Pediatric Model 


Same as No. 300, except features lively, full-color, 


cartoon animal characters to hold the youngster's 
attention. 

No. 303 

Same as Style 300, except for smaller size, which 
fits in medical bag. 





1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 
felt screen with special grey plotting pencil and 
eraser. No pins needed. Exclusive hidden mounting 
system permits 18” vertical adjustment with 
fingertip pressure. Stays put wherever you let go. 
e 5,10, 15 and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 
black thread. 
e Generous supply of printed recording charts 
included. 
e 1-1/2 and 2 meter screens available on 
special order. 


For full details and complete line catalog, write or phone: 


(i u) DA: -LAUR INCORPORATED 


Dept. A., 140 Crescent Road e Needham Heights, Mass. 02194 (617) 444- 3690 
Designed by Ophthalmologists for Ophthalmologists ® 





BASIC SCIENCE COURSE IN OPHTHALMOLOGY 





THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON, 
THE MEDICAL SCHOOL 







JANUARY 4 THROUGH FEBRUARY 28, 1978 
SEVENTH ANNUAL SESSION 








Thisscourse consists əf lectures, laboratory dissection, and demonstrations by an experienced faculty of ophthalmologists and 
basic scientists. It is directed toward the requirements of residents and prospective residents in ophthalmology. 







The curriculum includes: 














Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology Immunology 

Medical Ophthalmology Visual Fields 
Retinopathy Optics 

External Disease Refraction 

Pharmacology Embryology and Genetics 













Tuition is $800.00. Far further information and application forms, please write: Richard S. Ruiz, M.D., Chairman, Department of 
Ophthalmology, 1121 Hermann Professional Building, Houston, Texas 77030, A/C 713/ 790-1100. 
















UIyIVETSdl 
trial frames: 





FROM U.S. OPTICAL SPECIALTIES 








¢ Combined sturdy construction with Hont emma of dies SATISFACTION GUARANTEED oy eh 
weight for patient camfort e Temple, nose- ‘Gentlemen, please ship ' 
piece anc frame mowement provide smooth i Universal Trial Frame(s) 
accurate adjustment: and fine fitting ' @ $99.95 ea. E Re E th 
e The single stationary cell and triple rotating Ñ! 
front cells allow the “rame to accommodate a ' R 
total of four 38mm 11%’) test lenses è Clearly pp Namen e Q: 
and precisely engraved scales provide max- ' Address am A n E ; 
imumeleg bility è P.D. 48mm to 80mm ay 


State 





e Net we ght 82 grams è Variable horizon- 
tal and vertical bridge movements: com 

fortable nose fit e Təmple length and angle : : : - 
easily adjusted to hod frame snugly to head. (©) U.S.Optical Specialties, 


99.95 each 604 Mission St., San Francisco, CA 94105 (415) 982-7966 





Inc. 








‘Announces a Symposium on 

‘TUMORS OF THE EYELIDS, | 
-ORBIT AND OCULAR ADNEXA 
October 27, 28, 29, 1977 


and treatment of tumors of the eyelids and orbit, 

















emphasizing basal cell carcinoma of the eyelids. The course wi é : 
ophthalmic plastic surgeons, plastic surgeons, Tay therapists, dermatologists, immunotherapists, cryosurgeons 


and pathologists. 
The format will consist of lectures, panel d 


THE FACULTY WILL INCLUDE: 
- Albert Hornblass, M.D., Course Director Henry Gougelman, M.D. 
Lazio Bird, M.D. 


Edgar Berry, M.D. 

Charles Beyer, M.D. Morris Leider, M.D. 

Jackson Coleman, M.D. David Soll, M.D. 
Byron Smith, M.D. 


iscussions, surgical films and videotapes of surgery. 


Anthony Domonkis, M.D. 

Andrew Ferry, M.D. Perry Robins, M.D. 

Paul Henkind, M.D. Michael Tenner, M.D. 

Crowell Beard, M.D. and others Seamus Lynch, M.D. 
Stephen Trokel, M.D. 


TUITION: 
FAC $200.90 
$75.09 


FOR FURTHER INFORMATION WRITE TO: 
Department of Ophthalmology 
© Lenox Hill Hosoital 
100 East 77th Street 
New York, New York 10021 


This activity is acceotable for 21 credit hours in Category | 





This Symposium will: be devoted to the diagnosis, pathogenesis 
ii be presented by outstanding ophthalmologists, * 


ij 
































- DIRECTORY OF SELF-ASSESS- 
MENT PROGRAMS FOR PHY- 
SICIANS is now available. It lists 


Now programs sponsored by all major 
| specialty societies, on 21 topics. 
Each program is listed by topic 


on me 
available! and sponsor and includes sites 


and times of a a ae 
- The latest ESES 
ee a eee and whom to write, 
information To order your copy. | 
of the Directory, fe 

on self- pnr 
assessment eae 
programs. 


535 N. Dearborn St- | 
Chicago, IH. 60610. 





The new edition of the AMA’s as 
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THE 
BRILLIANT | 


Nikon CS-1 
Slit Lamp Microscope 


Brilliance is assured by the high 
intensity halogen light scurce of the 
Nikon CS-1 slit lamp microscope. 
This quality instrument places the 
patient eleven inches fram you —the 
ideal examination distance. 

For brilliant performance, the slit 
width control is mounted on the 
joy stick for easy adjustment of the 
slit while focusing. Controls for slit 
rotation and length, as vell as filter 
changing, are located ccaveniently. 

The Hruby lens is in € special 
mount for automatic positioning and 
out-of-the-way storage. 

For glaucoma diagnosis, a precision 
applanation tonometer È available 
that has a measurement range of 
0-80 Hg. 

Compact and lightwesght, it is 
ideal for mounting on am instrument 
stand. The CS-1 is incormparably Nikon. 

Write or phone for details. 

Nikon Instrument Division, 

Ophthalmic Devt., 

Ehrenreich Photo-Optical Industries, Inc. 8# 
623 Stewart Avenue, 

Garden City, New York 11530. 

Phone (516) 248-5200. 


Nikon 
The first name—and the last word— 
in optics. 





INCO 
ANNOUNCES 


A COURSE ON IMPLANTATION OF 
-© THE CHOYCE MARK VIII 
INTRAOCULAR LENS 


October 11-12 







FACULTY : 
: D. P. Cheyce, M.S., FRCS 
“Uawrence D. Castleman, M.D. Ronald Coburn, M.D. 


isis is an intensive two day course devoted entirely to imp lantation of the Choyce Mark — 
ens. 

pics include: Patient selection, indications, contraindications, lens power determina- 
tion, design, intracapsular surgery, sec ondary implantation, phacoemulsification, 
complications, removal, comparing results with pupil fixation lenses, live surgery, 
deotape observation, manual. 

Additional courses shall be given in July and September. 

Course Fee: $450.00. Included lunches, dinner and amenities. Accommodations shall 
be reserved at the Hyatt Regency, Dearborn, Michigan. CME approved 12 hours. 

For further information and registration contact: 


Ms. Margaret Ross 
1-213-283-0500 

















OPHTHALMOLOGY BOARD REVIEW COURSE 


DECEMBER 12-17, 1977 
sponsored by 
THE DEPARTMENT OF OPHTHALMOLOGY 


: The University of Texas Health Science Center at Houston, The Medical School 


< The Annual Ophthalmology Board and Recertification Review Course will 
begin at 8:00 a.m., Monday, December 12th and end at noon, Saturday, 
a December 17th. Lunch will be served each day. 


Tuition: $500.00 
For further information, contact: 
: Department of Ophthalmology 
1100 Hermann Professional Building 
‘Houston, Texas 77030 
n Phone: (713) 790-1100 o 











Doctor... Now You Can Stop Doing Tonometry! 


DIGILAB - moot 307 


pguma—TONOMETER 


cow GAS 


@ | am so safe and easy to use your assistant can use me to perform objective tonometry 
with less than 15 minutes’ instruction. 


m My unigue floating sensor continuously measures and records accurate intraocutłar 
pressure and ocular pulse amplitude with patients in any position. 


m | have been thoroughly tested clinically and can be checked for correct calibration with 
my unigue verifier. 


Let me prove it to you. Ask for a demonstration. 


> DIGILAB INC 


237 Putnam Avenue, Cambridge, Massachusetts 02139 
SUBSIDIARY OF BLOCK ENGINEERING INC 


O Please arrange for a demonstration of Digilab’s Tonometer 
Name 
Address 


City 





= 





Service to 


Medicine 77: 
Program: 21 | make point of 
keeping up with 
ey, new developments 
RNA in the field. 


Leonard Brotzky 


LIVINGSTON, 
NEW JERSEY 





“| guess | know the ins and outs of my 
territory pretty well by now,” says 
SMP’s Representative of the Month, 
Leonard Brotzky. That may well be an 
understatement, because Leonard has 
been calling on doctors in New Jersey 
for nearly 30 years. For the past 16 
years, he’s been representing the 
ophthalmic specialty house of Smith 
Miller & Patch. 

Leonard built his career on a sound 
medical background and has never 
stopped learning. He attended pre- 
medical schoo] at New York Medical 
School and Hospital (part of Cornell 
University), and later became qualified 
in both laboratory and x-ray technology. 

“Then, in 1969," he recalls, “I be- 
came convinced that the health care 
system was going to change in impor- 
tant ways, and that hospitals would 
have to operate differently. So | went 
back to school." In 1971, Leonard was 
awarded a certificate in Hospital and 
Nursing Home Administration by 
Rutgers University. As a result, he's 
been able, on occasion, to help hospi- 
tal pharmacists in charge of new 
departments write up standards for 
staffing, supplies and equipment. 

It's that kind of wholehearted in- 
volvement in service to medicine that 
qualifies Leonard Brotzky for recogni- 
tion as Smith Miller & Patch Represen- 
tative of the Month 

Leonard's family —his wife Rose 
and children Stephen and Barbara— 
fully support his efforts. ‘Barbara was 
just married," he adds. ‘| gained a 
son, but I lost a secretary.” 
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Leonard Brotzky’s curiosity about all 
aspects of ophthalmic practice have 
made him a valwable resource to the 
doctors he calls en. 

“Sometimes | help the physician 
identify the source of some minor 
problem he's been having with a med- 
ication,” he says. 


“The physicians expect 
me to have the 
information they need.’ 


“I guess that's partly because l've 
been calling on them longer than any 
of the other pharmaceutical represen- 
tatives in this area,’’ Leomard says. 
“But, | think it’s also because SMP of- 
fers a series of well-respected educa- 
tional items that physicians like to 
have.” The most recent example is a 
booklet containing the transcript of a 
cataract surgery-seminar sponsored 
by SMP last year. 


“Our cataract surgery 
booklet is becoming 
very popular.” 


“Because techniques and materials 
for cataract surgery have changed so 
rapidly over the past 15 years or so, 
SMP decided to invite half a dozen 
prominent ophthalmologists to share 
their experiences and ideas. The fine 
reception the booklet has had certain- 
ly confirms its usefulness,” Leonard 
notes. Called "Problems of ‘Routine’ 
Cataract Surgery,” the booklet is avail- 
able without charge through Smith 
Miller & Patch representatives. 
Systems For Managing Your 
Practice, a tape and a booklet series 
ceveloped by Smith Miller & Patch in 
conjunction with Medical Eeonomics, 
provides detailed information about 
the business side of ophthalmology. 
The younger docters who are relative- 
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ly new in practice are immediately in- 
terested in the program, according to 
Leonard. “They recognize they have 
to learn a lot in a short time.” 

SMP’s Ophstart program covers 
some of the same subjects, but is 
aimed at providing residents with ba- 
sic step-by-step information on estab- 
lishing a new practice. For example, it 
includes chapters on: 

@ Selecting the right kind of practice 
@ Where to practice and why 

@ Location and kind of office 

@ Laying out and equipping the office 
The latter chapter even includes a 
model office floor plan that efficiently 
houses everything the solo ophthal- 
mologist needs, and yet will accom- 
modate a second consult-exam room 
with necessary support staff. 

“| sometimes get more than one 
request for the Practice Management 
or Ophstart materials from a single 
physician. When he finds out they're 
really valuable, he lends them to a col- 
league or student and doesn't get 


them back,” Leonard says. 

Leonard notes that SMP’s Me- 
morial Film Library nas proved very 
useful to pnysicians who share the ro- 
tating responsibility of setting up and 
running their monthly medical society 
meetings. “The docters order from the 
catalog | leave with them, and then 
build a discussion program around the 
film they choose," he explains. 

For detailec information about 
the SMP Systems for Managing Your 
Practice Program, diagnostic aids, the 
SMP Memorial Fim Library or other 
educationa! mater als, see your Smith 
Miller & Patch representative, or write 
on your letterhead to Professional Ser- 
vices Department, Snaith Miller & Patch 
Division of Cooper Laboratories (P.R.), 
Inc., San German, Puerto Rico 00753. 


SMP 
Smith Miller & Patch 


Div. Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 
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DISCARD USED, 
CONTAMINATED 


COSMETICS 


*&6Sampies of used mascara and eye shadow 

°” obtained fram 233 women were cultured produc- 
ing a growth of fungi in 12% of the samples and 
a growth of bacteria (mostly Staphylococcus) 


in 43% 99 


Havener, W.H., OCULAR PHARMACOLOGY, 3rd. ed. (St. Louis: 


C.V. Mesby Co mpany, 1974), p. 539 


INSTILL 


VASO 








CIDIN 


(prednisolane sodium phosphate 
0.25%, phanylephrine HCI 0.125%, 


sodium sulfacetamide 10.0%) 


STERILE GPHTHALMIC SOLUTION 
for prompt, effective 


antibacterial and 


anti-inflammatory activity* 





*Indications: Oshthalmic: 

Based ona rewew of a related com- 
bination cf drugs by the National 
Academy of Sciences — National 
Research Council and/or other in- 
formation, FDA has classified the 
indication as fdliows 


Possibly’ effective 


For the treatment of nonpurulent 
blepharitis anc blepharoconjuncti- 
vitis (seborrhea, staphylococcal, 
allergic) amd ncmpurulent conjuncti- 
Vitis (alleraic ard bacterial). 

Final classification of the less-than- 


effective indicaion requires further 
investigation. 








Indications: Otic — Vesocidin solution is 
recommended for certain diseases of the 
external ear, such =s localized neuroder- 
matitis, seborrheic dermatitis, eczema, and 
diffuse otitis exterma. The sulfacetamide 
Component of Yasocidin renders it useful 
in Cases of middle crexternal ear infection 
Caused by sulfonamide sensitive patho- 
gens. 


Contraindications: Contraindicated in her- 
pes simplex, ocular tuberculosis, vaccinia, 
varicella and most other viral diseases of 
the cornea and conjunctiva; fungal diseases 
of the eye and most dendritic ulcers Puru- 
lent conjunctivitis ard purulent blepharitis 
are contraindications- far topical steroids 
Should not be used by patients with nar- 
row angle glaucoma or those sensitive to 
sulfonamides: Discortinue use in otherwise 
sensitive patients 





Warnings: Employment of steroid medica- 
tion in the treatment of stromal herpes sim- 
plex keratitis requires great caution: fre- 
quent slitlamp microscopy is mandatory. 

Prolonged use may result in glaucoma, 
damage to the optic nerve, defects in visu- 
al acuity and fields of vision, posterior sub- 
capsular cataract formation, or may aid in 
the establishment of secondary ocular in- 
fections from Pathogens liberated from 
ocular tissues 

In those diseases causing thinning of 
the cornea or sclera, perforation has been 
known to occur with the use of topical ste- 
roids. Acute purulent untreated infection of 
the eye may be masked or activity enhanced 
by presence of steroid medication. 

Topical steroids are not effective in 
mustard gas keratitis and Sjogren's kerato- 
Conjunctivitis. Safet; of intensive or pro- 
tracted use of topical steroids during preg- 
nancy has not been substantiated 

If irritation persists or develops, patient 
should be advised to discontinue use and 
consult prescribing physician. 


Precautions: As fungal infections of the 
cornea are particularly prone to develop 
coincidentally with long-term local steroid 
applications, fungus invasion must be sus- 
pected in any persistent corneal ulceration 
where a steroid has been used or is in use. 
Intraocular pressure should be checked 
frequently. 
Adverse Reactions: Glaucoma with optic 
nerve damage, visual acuity and field de- 
fects, posterior subcapsular cataract for- 
mation, secondary ocular infections from 
pathogens liberated from ocular tissues, 
perforation of the globe 


Service to 
Medicine 
Program: 21 


A REMINDER LISTING OF 
SMP OPHTHALMIC SPECIALTY 
PHARMACEUTICAL PRODUCTS: 


MIOCHOL® INTRAOCULAR 
(Acetylcholine Chloride) 
SUPPLIED: 2ml. univial 


TEARISOL® 

(Cohthalmic emollient/ lubricant) 
SUPPLIED: 05 fluid ounce (15 ml.) 
Sterile plastic dropper bottle 


E-PILO 1°, 2®, 3°, 4°, 6" 
(Pilocarpine HG} — Epinephrine) 
Ina 5% Mannitol vehicle 
SUPPLIED: 10 mI plastic dropper- 
tip bottle 


INFLAMASE® 

(Prednisolcene Sodium 

Phosphate 0.125%) SUPPLIED: 5 mi. 
plastic dropper- ip bottle 


INFLAMASE® FORTE 
(Pradnisolone Sodium 

Phosphate 1.0%) SUPPLIED 5 mi 
plastic dropper- 'p bottle 


CATARASE* 
(Alpha-Chymotrepsin 
N.F- 300 units) 
SUPPLIED: 2 mi. univial 


SMP 
Smith Miller & Patch 


Div. Cooper Laberatories (P.R.), Inc. 
San German Puerta Rina ANTRA 
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ARE YOU A WISE INVESTOR? 
OUR BLUE CHIP 


EQUIPMENT PAYS 
DIVIDENDS. 











The Dr. Joel L. Levin Retina Study Center 
Department of Ophthalmology and Visual Science 
Yale University School of Medicine 


announces 


It pays because coming to the Bell Company means you are investing 
only in the finest ophthalmic instruments. It pays because we match 
your needs to the most suitable instrument within your budget. It 
continues to pay because your investment is protected. ..our service 


the Sixth Semi-annual 
University of Illinois 


organization is also blue chip. 






A.0. CLC Contact Lens Center 
Instrument combines the functions of 
diagnostic examination with the 
measuring and fitting of contact 
lenses. In one position, the CLC allows 
you to: 

@ Examine eye under magnification 

© Allow use of fluorescein techniques 

© Determine corneal curvature 

astigmatism & axis 
@ Inspect & measure contact lenses 
@ Map corneal curvature changes. 


The Zeiss 30 SL is a high performance 
slit lamp for universal ophthalmic use. 
Brilliant illumination provided by a 12 
v. Halogen lamp, longer working 
distance, and redesigned head and 
chin rests make the instrument 
comfortable for both physician and 
patient. These features coupled with 
the world renowned Zeiss optical 
system give you the instrument of the 
future, today. 





The Reliance 880 Chair is designed to 
maximize efficiency. With its motor 
hydraulic base and power articu ating 
top, it readily conforms to any desired 
position with the simple touch of a 
button. Advanced design and high 
styling make this a wise investment 
and attractive addition to any office or 
treatment room. 

@ Power articulating top 

@ Motor, hydraulic base 

@ Advanced design 

© Wide range of finishes &upholstery 

@ Heavy duty construction 

@ Reasonable price 





The Marco 


Lensmeter 
compact in size, includes such deluxe 
features as a prism compensator, a 
full 90 degree inclination, external 
power and axis readings, and an 
American-style cross line target. This 


athough 


instrument provides complete 
satisfaction at a modest investment. 


Call us when you consider your next 
equipment investment. You, too, can start 
collecting dividends. 





CHARLES D. RE LL REDENS 


1214 RT. 130 AT 295 WESTVILLE, N.J. 08093 / 845-4103 











PARS PLANA VITRECTOMY COURSE 
November 1-3, 1977 





Curriculum will include the practical aspects of vitreous 
surgery including historical perspectives, anatomy and 
pathology, indications, instrumentation, surgical techniques 
and results. Supervised animal surgery will be provided for 
those enrolling in the entire course (limited to 16 
participants). 


A lecture series will be held on November 1-3, 1977 from 8 AM to 
noon 


James E. Puklin, M.D. 

Program Chairman and 
Course Director 

Yale University 

Felipe U. Huamonte, M.D. 

University of Illinois 

Mano Swartz, M.D. 

Columbia, Maryland 

Registration fee: Entire Course $450: Lecture Series $50/day or 

$100 for all three days. 


Gholam A. Peyman, M.D. 
Program Co-chairman 
University of Illinois 
James G. Diamond, M.D. 
University of lowa 
Robert Bahr, M.D. 

Yale University 


The full three-day program is approved for 20 hours of AMA 
Category 1 Credit toward the Physician’s Recognition Aware. The 
lecture series only is approved for 10 hours of credit. 





For additional information please write: 


Mrs. Louise Redfield 
The Dr. Joel L: Levine Retina Study Center 
789 Howard Avenue 

New Haven, Connecticut 06510 
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‘Sens in sii neat tana ns sons fn 


There’s nothing controversial about the coverage 





—it’s unsurpassed! 


BROCKFUF ST, BORUCHOFF, HUTCHINSON & 
.LESSEL: Controversies in Ophthalmology 


* Postgratiuatedevel analysis of today’s most important controver- 
sies iS woUrs i new velume. Its valuable and fascinating text 
not only offere vou reviews cf the least understood areas currently 
in the felic, butaiso it shows you the first step toward an ob jective 
attitude a! selfeappraisal and a less dogmatic approach to patient 
care. : 


More- thar 75 leading ophthalmologists advocate their positions, 
state sapsort mg evidence, discuss flaws in opposing points of 
view, aad provide references for their arguments. Editorial con- 
clusions évalute-each contributor’s opinion and conclusion. And 
two or more essays give alfernative views on all 30 topics. 


ideal for your ausy practics. you get plenty of current information 
on many controversial topics without time-consuming referrals to 
other bers, joursals, or reports. 

Edited by Robert J. Brockhurst, MD; Arthur Boruchoff, MD; B. Thomas 
Hutchinson. MI» ail Surgeons, Massachusetts Eye and Ear infirmary; 
Asst. Clinical Profs.. Harvard Medical School; and Simmons Lessell, MD, 
Prof, of Qohthaimelogy anc: Neurology, Boston University School of 
















CONTENTS: 
The Role of the Optometrists in the Delivery of Eye Care æ Phacoemulsifi- 
cation + Absorbable vs. Nonabserbable Sutures in Cataract Surgery e 
Management of Subluxated Lenses è Postoperative Care of the Cataract: 
Patient e Koeppe Lens Gonioscoay vs. Sit Lamp Gonioscopy« Ocula 
Hypertension and Glaucoma: Semantic Distinctions; Treatment e 
Trabeculectomy vs. Standard Filtering Operations in Glaucoma « Cho 
roidal Detachment and Flat Anteror Chamber After Filtering Surgery ir 
Open-Angle Glaucoma ® Intraocular Lenses e is ischemia the: Villain in 
Glaucomatous Cupping and Atrophy? « Diagnostic Techniques for Orbita 
Lesions « Lid Cancer: Operate or Radiate? « What is the Place of Surgery 

in Blow-out Fractures of the Orbital Walis? e When Shoutd one Operate: 
for Congenital Strabismus? e Steroids in Herpes Simplex Kératitis « The. 
Vitreous Body: Can. we Violate it and Go Unpunished? è Prophylac’ 
Treatment of Retinal Degeneration and Retinal: Breaks without Detach: 
ment è Should Retinoschisis be Treated? © Should Retinal Breaks be 
Closed at the Time of Surgery? e The Management of Small Malignant 
Melanomas of the Choroid » The Use of Corticosteroids and Immunosup- 
pressants in Uveitis è is the Uveitis Workup Obsolete? e What is D 
velopmental Dyslexia? e The Role. af Corticosteroids in the Management 
of Optic Neuritis e What is the Etiology of Alcohol and. Tobac 
Amblyopia? e What is.the Proper Management of Gliomas of the Ante: 
Visual Pathway? è Does Any Treatment Felip Diabetic: Retinopathy? + 
Pathogenesis and Treatment of Centra! Serous Choroidopathy « His! 
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Medicine; Director. Ophthaimelogy Service, Boston City Hospital. 959 


pp. 206 1. 542.50. dune 1977. 
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SCHEIE & ALBERT: Textbook of 
Ophtha molcgy, 9th Edition 


Comple el teemanized, the new edition of 
i ic text is now divided into three 
tod ucteon to Ceathalmology, 
Ophthaime Evaluation, anc Clinical Oph- 
thaimolegy.. New chapters discuss oph- 
thaimic ucrascnegraphy, neuroradiology, 
and furdus fluorescein añglography. The 
excellert i ustrations and <hnical thrust of 
previous editions have been retained in 
this revisicn. 


By Harold ©. Seneie, MD, Wiliam F. Norris and 
George E. deSéhweinitz Pref. of Ophthal- 
mology; rector. Scheie Eye Institute, 
Presbytedian-Unewersity of Pennsylvania Medi- 
Cal Center and Damiel M. Albert, MD, Prof. of 
alnowgy. Harvard Griv. School of 
Medicine: Assoc. Surgeon, Massachusetts Eye 
and Ear infirmary: with eight céntributors. 616 




















© pp. 565: 38 calor plates: $28.50. May. 
1977. : 


:: Order #7951-X. 
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Sci ek es: 


check enclosed—Saunders pays postage 





XW. B. SAUNDERS COMPANY 
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To order Wiles os 38-day appreval, enter order number and author: 





plasmosis 
Order #1989-4. 


WATSON & HAZLEMAN: The 
Sclera and Systemic 
Disorders—Major Problems in 
Ophthalmology, 2 


This revealing monograph shows the re- 
sults of a cumulative study of over 300 
patients presenting with scleritis. Of par- 
ticular interest to ophthalmologists and 
rheumatologists, this book will also alert 
the general physician and surgeon to a 
modern overall understanding of the diag- 
nosis, treatment. etiology and patho- 
genesis, and management of scleral dis- 
ease, 


By Peter G. Watson, MB, BChir, FRCS, DO, 
Consultant Ophthalmic Surgeon, Adden- 
brooke's Hospital; ard Brian L. Hazleman, MB, 
BS, MRCP, Consultant Rheumatologist, Ad- 
denbrooke’s Hospita!; both Assoc. Lecturers, 
Faculty of Medicine, Univ. of Cambridge, 458 
pp. 237 ill. $20.00. Dec. 1976. Order #9134-X, 


Please Print: 


West Washington Square, Philadelphia, Pa. 19105 


1 Goldthorne Avenue, Toronto, Ontario MBZ 5T9 Prices subject to change: 






















WARWICK: Eugene Wolff's 
Anatomy of the Eye and Orbit: | 
Including the central connexions, 
development and comparative. 
anatomy of the visual apparatus, 
7th Edition 
This extremely 20pular anatomical refer- 
ence and text hes been extensively revised 
to include new coverage of the ultrastruc: 
tural detail of cular tissues, analysis. of 
ocular movemerts. and organization in the 
visual pathways among many important 
changes. Dr. Warwick has added 75 new 
illustrations to his edition, including 40 
electron and photo-micrographs: 

Revised sy Roger Warwick, PhD, MD, Prof. of 
Anatomy. Univ. o London; Dept. of Anatomy 


Guy's Hospital Medical School. 545 pp. 467 ili: 
56 in color. $35.08. Jan. 1977. Order #9124-2. 
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Accommcdative esotropia may prevent 
achild fram developing the skills necessary 
for compeiitive sgorts. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 
Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 
Diagnosis...Tc help determine if there 

is an accommodetive basis for the eso- 
tropia, ome drop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
pricr o retiring, fcr two or three weeks. 


Treatment... | there is a significant 
accommodative ‘actor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is aften suficient for treatment, as 
long as the drug & well tolerated. 
PHOSPHOLINE (ODIDE acts by altering 
the accommodative convergence/accom- 
modation relatior ship in a favorable way, 
so tnet near visior is obtained with less 
accommodative effort, and fusion can be 
maintainec. 

Ifsurgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct aresidual deviation. 








(ECHOTHIOPHATE 
IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 





modative esotropia 











































BRIEF SUMMARY. 

(For full prescribing information, see package ccular } 
PHOSPHOLINE IODIDE*® : 

CECHOTHIOPHATE IODIDE FOR OPHTHALMIC-SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting chetnesterase inhibitor for 
topical use. 

indications: Glaucoma — Chronic open-angie gauicoma. Subacute 
or chronic angle-closure glaucoma after iridecterny or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following catsract surgery. 

Accommodative esotropia —-Conzomitant esetropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal irflammatien. i 

2. Most cases of angle-closure glaucoma, Cueto the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive imgradients. : 
Warnings: 1. Use in Pregnancy: Sate use of anticaclinesterase medica- 
tions during pregnancy has not been establiss or has the absence 
of adverse effects on the fetus or onthe respiratiorrof the neonate. . 

2. Succinyicholine should be administered orty with great caution, if 
at all, prior to or during general anesthesia tc savents receiving anti- 

cholinesterase medication becauseof possitie sespiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating @auserma with 
PHOSPHOLINE IODIDE in patients who are at thesame time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of poss ble adverseziduiitive effects. 
Precautions: 1. Gonioscopy is recommendectprenr to initiation of therapy: 

2. Where there is a quiescent uvelis or a histosy of this condition, 
anticholinesterase therapy should bè avoided:orused cautiously be- 
cause of the intense and persistent miosis ard ciliary muscle contrac- 
tion that may occur. E 

3, While systemic effects are infrequent, prcoer use of the drug 
requires digital compression of the nasolacrimaiucts for a minute or 
two following instillation to minimize-drainagesn®> the nasal chamber 
with its extensive absorption area. The hands sheuid be washed im- 
mediately following instillation. : 

4. Temporary discontinuance of medicatior ismecessary if salivation, 
urinary incontinence, diarrhea, profuse sweatng, muscle weakness, 
respiratory difficulties, or cardiac irregularitiesoecur.  . 

5. Patients receiving PHOSPHOLINE IODICE who are exposed to 
carbamate or organophosphate type insecticales and pesticides (pro- 
fessional gardeners, farmers, workers in plans Manufacturing or. 
formulating such products, etc.) shauid-be warrad of the additive | 
systemic effects possible from absorption of the sesticide through the 
respiratory tract or skin. During perifds of expocure to such pesticides,. - 
the wearing of respiratory masks, ard frequent washing and clothing 
changes may be advisable. 7 

6. Anticholinesterase drugs should be usediwth extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer. pronounced bradycardia and 
hypotension, recent myocardial infarction, epdepsy. parkinsonism, and | - 
other disorders that may respond acversely tc vagetonic effects: 

7. Anticholinesterase drugs should be empoysd prior to.ophthalmic 
surgery only as a considered risk because of thesossible occurrence 
of hyphema. à : 

8. PHOSPHOLINE IODIDE should be used wit great-caution, if atall; 
where there is a prior history of retinal detachment, 

Adverse Reactions: 1. Although the relationsttip: if any, of retinal detach- 
ment to the administration of PHOSPHOLINE:CDIDE has not been 
established, retinal detachment has Deen reperted in a.tew cases during 
the use of PHOSPHOLINE IODIDE in adult patiesits without a previous 
history of this disorder. : 

2. Stinging, burning, lacrimation, fd muscletwalching, conjunctival and 
ciliary redness, browache, induced myopia wéh visual blurring may occur. = 

3. Activation of latent iritis or uveitis may ocaur: ; 

4. Iris cysts may form, and if treatmentis coptimued, may enlarge 
and obscure vision. This occurrence is more Feeuentin children, 
The cysts usually shrink upon discontinuance-of ‘he medication, re: 
duction in strength of the drops or frequency of lation. Rarely, 
they may rupture or break free into the aqueows..Regular. examina- 
tions are advisable when the drug is being prescr bed for the treat- 
ment of accommodative esotropia. `; 

5. Prolonged use may cause conjunctival tokning, obstruction of 
nasolacrimal canais. : ; 

6. Lens opacities occurring in patients under teeatment for glaucoma 
with PHOSPHOLINE IODIDE have teen repoae@ and similar changes 
have been produced experimentally in norma:imorkeys. Routine 
examinations should accompany clinical use ef tedrug. 

7. Paradoxical increase in intraocular pressere may follow anti- 
cholinesterase instillation. This may be alleviated by: prescribing a 
sympathomimetic mydriatic such as ohenylechrine. : 

Overdosage: Antidotes are atropine. 2 mg. parenterally: PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given iF necessa’y. . 

How Supplied: Four potencies are available. #5 ang. package for 
dispensing 0.03% solution; 3.0 mg. package ler 6.66% solution. 

6.25 mg. package for 0.125% solution: 12.5 mg. package for.0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pHdering manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


zma]. The Ophthalmos Division 
SEY | AYERST LABORATORIES 
"mt | New York, N.Y. 10017 
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ASCOM PALMER EYE INSTITU 
ITY 


OF MIAMI—SCHOOL OF MEDICINE — 
Announces aE 


CORNEAL, EXTERNAL AND OCULO-PLASTIC MEETING 
cae January 23-27, 1978 ee 
CARILLON HOTEL—MIAMI BEACH, FLORIDA 


A clinically oriented course emphasizing the newer aspects in the diagnosis and treatment of external, lid, and 


_ anterior segment disease. 


UNIVE 







FACULTY 











Dr. Daniel Barr, Dr: Don H. Nicholson 
Dr. Charles Beyer Dr. Frank Polack 

Dr. Jorge Buxton Dr. Allen Putterman 

Dr. Richard K. Forster Dr. Norman Sanders 
Dr. Michael Lemp Dr. David Singer 

Dr. Edward Maumenes Dr. Byron Smith 

Dr. Gordon Miller Dr. Richard R. Tenzel 







Dr. Anthony B. Nesburn 


This program is accredited in Category 1 of the Physician's Recognition Award of the American Medical 
Association. 

Registration fee is $250 for practitioners and $125 for Residents upon application from their Department Head.Mail 
registration fee (U.S. dollars only) to: Continuing Education in Ophthalmology, Inc., Bascom Palmer Eye 
Institute, P.O. Box 520875, Miami, Florida 33152. 



























SEMI-ANNUAL 


Oruloplastic Surgical Biasection Course 
of the 
Nem York Medics! College - Westchester County Medical Center 


: Wednesday, Nov. 2 1977: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical Seminar 
“Thursday Nov. 3: Cosmetic Blepharoplasty, Blepharootosis, Trauma Surgery . 

: Friday. Nov. 4: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 

: Saturday, Nov. 5: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


Adler: |. Baras; C. Baerman; G Baum; J. Bergman; V. Boniuk; R. Coburn; 

N: Cousins: M. Dunn; D- Gaffin: H. Gould; M. Guibor; P. Guibor: S.Hecht: 

- Hoyle: A. Leonard; T. McGovern; ©. Praeger; H. Settles; G. Wiggs; 

. Wolfley; E. Young; and others. Cause Directors: Michael Dunn &-Pierre Guibor 


- Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic, and Dermatologic Plastic 
Surgeon. To provide the practicing and resident surgeon with an integrated oculoplastic surgical 
course employing LIVE SURGERY. VIDEO TAPES, FILMS, LECTURES and PARTICIPANT'S 

= CADAVAR SURGERY... i 


INQUIRE: 
eos l Ms: Tamkıin 
REGISTRATION: -czo Dr. Pierre Guibor CREDIT: 
Limited Enrollment l 630 Park Avenue 34-hrs. credit 


New York. NY 10021 ` Category |, A.M.A. & C.M.E. 
(212) 734-1010 l ee eee 











sulfonamide antibacterial 
for ocular infections* 


Sodium SULAMYD'’ 


brand o socium sulfacetamide, U.S.P. 

OPHTHALMIC SOLUTION 30%-STERILE 
OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE 


anti-inflammatoryt/antibacterial 
in external eve infections*t 


METIMYD 


brand of dredvisolone acetate, U.S.P. 
and sodium suifacetamide, U.S.P. 
OPHTHALMIC OINTMENT-STERILE 
OPHTHALMIC SUSPENSION-STERILE 


*due to suscepsible pathogens 
+This drug has seen evaluated as “possibly effective” for 
this indication. 


Copyright © 176, Sct ering Corporation. All rights reserved. 


Before prescribing any product on this page, please see full product 
information, bri@f summaries of which appear on following page. 


anti-inflammatory/ 
antibacterial alternate 
in external 

eye infections* 


OPTIMYD" 


brand of 

prednisolone sodium 
phosphate, U.S.P. anc 
sodium sulfacetamide, 
U.S.P. (0.5% predniso one 
phosphate equivalent 
and 10% sodium 
sulfacetamide) 
OPHTHALMIC 
SOLUTION- 
STERILE 
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anti-inflammatory/ 
antallergic agent 
in external 

eye conditions 


METRETON’ 


brand of 

prednisolone sodium 
phosphate, U.S.P. 

(0.5% prednisolone 

prosphate equivalent) 
CPHTHALMIC | 
SOLUTION- j 
STERILE i 






The Schering Family 
of Ophthalmic Products 


—selective roles for 
selective needs 





Sodium SULAMYD® 
brand of suifacetamide sodium, U.S-P. 
Ophthalmic Solution 30%, Solution 10%, Ointment 10%—Sterile 


INDICATIONS Sodium SULAMYD is indicated for the treatment of comunc- 
tivitis, corneal ulcer, and other superficial ocular infections due to suscegtible 
‘microorganisms, and as adjunctive treatment in systemic sulfonamice therapy 
of trachoma. 


CONTRAINDICATIONS Hypersensitivity to sulfonamide preparations con- 
raindicates the use of Sodium SULAMYD. 


RECAUTIONS The solutions are incompatible. with silver preparations. 
ments may retard corneal healing. Non-susceptibie orga usms. 
with the use of these preparations. Suifon- 
enzoic acid present ir pusulent 
June 1972 

















METIMYD® 
rand of prednisolone acetate, U.S.P., and sodium sulfacetamide. U.S. 


hthalmic Suspension and Ointment— Sterile. Each mi. or Gm. contains Smg- 
dnisalone acetate and 100 mg. sodium sulfacetamide. 






INDICATIONS — Suspension Based on a review of this drug by the 
“National Academy of Sciences—National Research Council and/or ofaer 
information, FDA has classified the indications as follows: 

“Possibly” effective: for the treatment of the following inflammatory and 
allergic conditions affecting the eyelids and anterior segment of the aye 
EYELIDS. allergic. blepharitis. blepharitis associated with seborreic 
dermatitis and other nonpurulent forms of conjunctivitis including these 
associated with hay fever, and conjunctivitis due to physical agents sech 
‘as foreign bodies, chemicals (acids, alkalies) and other irritants. COR- 
NEA, SCLERA. IRIS. AND UVEA: interstitial, postoperative, and scleros- 
ing keratitis; chemical and thermal burns of the cornea; corneal ucer. 
herpes zoster ophthalmicus: phlyctenular keratoconjunctivitis; cornea! 
sovascularization, scleritis, episcleritis, acute. chronic, 
iridocyciitis. 
Binal classification of the less-than-effective indications requires further 
investigation. 
























































Ointment. METIMYD is indicated in the following inflammatory and ailergic 
conditions affecting the eyelids and anterior segment of the eye: 

alids: allergic blepharitis; blepharitis associated with seborrheic dermattis. 
fer nonpurulent types of blepharitis. 

onjunctiva: allergic conjunctivitis, ie, vernal, phyictenular, and other non- 
purulent forms of corjunctivitis including those associated with hay fever, 
conjunctivitis. due to physical agents such as foreign bodies, chemicals: tacids, 
Katies) and other irritants. 

‘ornea, Sclera, iris, Uvea: interstitial, postoperative, and sclerosing keratitis: 
hemical and therma: burns of the cornea: corneal ulcer. herpes zoster 
ophthalmicus, phiyctenular keratoconjunctivitis; corneal neovasculamzation: 
scleritis; episcleritis; acute, chronic, and traumatic iridocyciitis. 

in deep-seated infections, such as endophthaimitis. panophthalmitis, and 
rbital cellulitis, or when systemic infection threatens, specific orat (artibiatic, 
ulfonamide) therapy should be employed. Local treatment may De used as 
djunctive therapy. 


ONTRAINDICATIONS The contraindications for METIMYD are the same as 
hose for other corticostercid-sulfonamide preparations. Topical ophthalmic 
‘ : i are contraindicated im early 
cute herpes simplex and the early acute stages of most other viral diseases of 
fhe cornea and conjunctiva; active tuberculosis of the anterior segmen: of the 
; acie purulent 


ECAUTIONS Extended use of topical steroid therapy may Cause increased 
intraocular pressure in certain individuals. in prolonged therapy. it's advisable 
hat intraocular pressure be checked frequently. In those diseases causing 
hirining of the cornea, perforation has been known to have occurred with the 
se of topical steroids. As with any antibacterial preparation, prelonged use 
may result in overgrowth of non-susceptible organisms, including Fungi. if 
perinfection occurs, appropriate measures should be instituted. Seasifivity 
yeactions may occur in certain individuals. If signs of sensitivity develop. 
discontinue use. 
The protracted use of topical corticosteroids in the eye reportedly ras been 
rely ‘associated with the development of posterior subcapsular cataracts. 
= January 1973, duly 1973 


OPTIMYD™ 

brang or “prednisolone sodium phosphate, U.S.P. and sodium suifacetamide. 
USP. : 

(0.5% Prednisolone Fhosphate Equivalent and 10% Sodium Sulfacetamide) 
-Ophthalmic Solution—Sterile 


AINDICATIONS. OPTIMYD is indicated in the following inflammatory and 
-allergic conditions affecting the eyelids and anterior segment of tne eye 
€YELIDS: allergic blepharitis, bilepharitis associated with seborrheic dermatitis. 
and other nonpuruient types of blepharitis; as well as spastic entropica due te 
‘focal irritation. CONJUNCTIVA: allergic conjunctivitis ie, vernal, phivctenular 
and other nonpurulent forms of conjunctivitis including that associatec with hay 


. 


fever and conjunctivitis. due to-physical agents such as foreign bodies, | 
chemicals (acids. alkalies} and other irritants. 


NOTE: For topical antibacterial therapy of acute purulent infections of the 
eyelids and conjunctiva caused by pathogens sensitive to sodium sulface- 
tamide an ointment and solutions.of Sodium sultacetamide (Sodium Sulamyd") 
are available, CORNEA, SCLERA, IRIS: interstitial keratitis and other kerati- 
tides: corneal ulcer: herpes zoster ophthaimicus; phiyctenuiar keratoconjunc- 
tivitis, corneal neovascularization; scieritis, episcleritis; acute. chronic and 
traumatic iritis; iridocyclitis. 


. 
CONTRAINDICATIONS. Like other topical ophthaimic preparations contain- 
ing corticosteroids, OPTIMYD should not be used in acute herpes simplex or fh 
the acute stages of other virai infections of the cornea and conjunctiva. 
OPTIMYD is also contraindicated in the presence of active tuberculosis of the 
anterior segment of the eye. in fungal infections, and in untreated acute 
purulent infections of the cornea, lids and conjunctiva. Whenever it is suspect- 
ed that the infection is caused by organisms non-sensitive to sulfonamides, 
supplemental therapy with appropriate antibiotic agents should be included. If 
the infection fails to respond promptly, the medication should be discontinued 
and other indicated measures started. 


PRECAUTIONS Prolonged use of topical steroid therapy may cause in- 
creased intraocular pressure in certain individuals, and hence, it is advisable 
that intraocular pressure be checked at regular intervals. 

in those diseases causing thinning of the cornea, perforation has been known 
to have occurred with the use of topical steroids. 

The protracted use of topical corticosteroids in the eye reportedly has been 
rarely associated with the development of posterior subcapsular cataracts. 
OPTIMYD should not be used in patients with known or suspected sensitivity to 
sulfonamides. If sensitivity or other untoward reactions occur, discontinue use 
of the preparation. July 1973 


METRETON® 

brand of prednisolone sodium phosphate 
(0.5% prednisolone phosphate equivalent) 
Ophthalmic Solution—Sterile 


INDICATIONS METRETON Ophthalmic Solution is indicated for the treat- 
ment of the following conditions. Ophthalmic: steroid-responsive inflammatory 
conditions of the palpebral and bulbar conunctiva, cornea and anterior 
segment of the globe, such as allergic conjunctivitis, acne rosacea. superficial 
punctate keratitis, herpes zoster keratitis, iritis, cyclitis. selected infective 
conjunctivitis when the inherent hazard of steroid use is accepted to obtain an 
advisable diminution in edema and inflammation; corneal injury from chemical 
or thermal burns or penetration of foreign bodies. 

Otic: steroid-responsive inflammatory conditions of the external auditory 
meatus, such as allergic otitis externa, selected purulent and nonpurulent 
infective otitis externa when the hazard of steroid use is accepted to obtain an 
advisable diminution in edema and inflammation. 


CONTRAINDICATIONS METRETON Ophthalmic Solution should not be used 
in acute superficial herpes simplex keratitis or in other viral infections of the 
cornea and conjunctiva, such as vaccinia and varicella. 

This drug is contraindicated in patients with perforation of a drum membrane. 
METRETON Ophthalmic Solution is contraindicated in patients with tuberculo- 
sis of the eye and in those with fungal diseases of ocular or auricular structures. 
Hypersensitivity to a component of this medication contraindicates its use. 


WARNINGS METRETON Ophthalmic Solution is not effective in mustard gas 
keratitis and in Sjogren's keratoconjunctivitis. 

Steroids should be used with great Caution in the treatment of stromal herpes 
simplex; frequent slit-lamp microscopy is mandatory. 

Prolonged use of this medication may result in glaucoma, damage to the optic 
nerve, defects in visual acuity and fields of vision. posterior subcapsular 
cataract formation, or may aid in the establishment of secondary ocular 
infections from pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or sclera, perforation has been 
known to occur with the use of topical steroids. 

Acute, purulent, untreated infection of the eye or ear may be masked or activity 
enhanced by the presence of steroid medication. 


Usage in Pregnancy The safety of intensive or protracted use of topical steroids ` 


during pregnancy has not been substantiated. 


PRECAUTIONS Since fungal infections of the cornea are particularly prone to 
develop coincidentally with long-term focal steroid applications. fungus 
invasion must be. considered in any persistent corneal ulceration where a 
steroid is in use or has bees used. 

Intraocular pressure should be checked frequently. 


ADVERSE REACTIONS Giaucoma with optic nerve damage, visual acuity and 
field defects, posterior subcapsular cataract formation, secondary ocular 
infections from pathogens. including herpes simplex liberated from ocular 
tissues, perforation of the globe. 

Viral and fungal infections of the cornea may be exacerbated by the application 
of steroids, 


. 


Rarely, stinging or burning may occur. dune 1974 
. Schering Corporation 
Ç scheting Kenilworth, New Jersey 07033 SWW-7050R1 





Tol ci. 
A THIRD 
GENERATION 


XENON ARC 
JOTOCOAGULATOR 


BASED ON FIVE YEARS OF EXPERIENCE AND OVER 
j y d 800 LOG-2 PHOTOCOAGUEATORS 


Boe an DELIVERED THROUGHOUT 
THE WORLD: 


= oe 


FEATURES: 


ea 
P 
/ 


Thirty percent more Dower. ® 
1.5° aperture for close macula work. @ 
Unique ‘‘optimatie”’ control; 
single dial setting for optimum 
chcrio-retinal reaction 
New contemporary design 
to complement today’s 
hospital or of*ice decor 


Standard line voltage epesation. 


Direct or indirec=* ophthalmescope 
delivery system 


“Optional 


CLINITEX division of varian 


O PLEASE SEND MORE INFORMATION 
PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 

















name title 








hosvital or clinic 
address 
city state zip phone 


CLINITE X< division of E 183 newbury street / danvers, massachusetts 01923 / USA 


varian 























"INTRAGCULAR } MICROSURGERY "COURSES 
FEATURING THE S.IT.E. INSTRUMENT 


Sponsored by 
The Retina Service of 
; The Wills Eye Hospital and Reserve Institute, 
-Thomas Jefferson University Medical Center, Philadelphia, PA. 





Faculty Guest Faculty 
William H. Annesley, M.D. Robert Lewandowski, M.D. 
Jay L. Federman, M.D. Donelson R. Manley, M.D. 
P. Robb McDonald, M.D. William H. Ross, M.D. 
Lov K. Sarin, M.D. M. Madison Slusher, M.D. 
_. Jerry A. Shields, M.D. Harold Weiss, M.D. 
William S. Tasman, M.D. Joseph Calhoun, M.D. 


Anthony Caputo, M.D. 
Guy Chan, M.D. 

Malvin Dougherty, M.D. 
Brian Leonard, M.D. 





__ | WHEN: Weekend Courses remaining for 1977: Oct. 22 & 23 


_ | WHERE: THE WEEKEND COURSE WILL BE OFFERED IN PHILADELPHIA AT THE WILLS EYE HOSPITAL ON A FOUR 
TIMES A YEAR BASIS. 







-REGISTRATION FEE: $350 (Checks payable to Retinal Course Account) 

Tep ENROLLMENT: 20 Participants: Registration Fee must be paid 30 days prior to the course. 

- mE AGENDA: nne THE ONE-INCISION, ONE-INSTRUMENT TECHNIQUE FEATURING THE SATE. 
INSTRUMENT. Instruction wili enphasize: basic surgical techniques, selected indications, results, 
complications and management of complications. A segment of the course will emphasize the 

ae : periods. 

_ REGISTRATION: For detailed information, call: 

ae Jay L. Federman, M.D., Course Director 

-= Retina! Services, Wills Eye Hospital 

~ 1601 Spring Garden Street 
Philadelphia, PA 19106 


Or Call: (215) 972-6359 





operation, functions and maintenance of the S.I. T.E. Instrument itself. Instructional methods | © 
included: Videotape, didactic lectures, live demonstration, animal surgery and discussion ~ 


TEAM ORIENTATION IS AVAILABLE FREE OF CHARGE. A sjeca in-service program will be provided | 
for one of your auxiliary operating room personnel so that he or she is also familiar with the — = 
various surgical procedures and the ease of care and maintenance of the modular design S: l. Ec go 


Instrument. 








—anterior-posterior capability 


The Suction Infusion Tissue Extractor speaks for itself. 


E All functions in one probe for one in- gy 
cision, one-harded operation. 


ppro directly controls all functions ij 
through use of foot pedal; fingertip by- 
pass vacuum port ring on handpiece 
enables surgeon to regulate rate of as- 
pirstien withou: an assistant. 


ce Fiber optic system attaches to operat- 9 
ing tip for direct illumination. 


lad Mcdular cons:ruction of handpiece I ij 
facilitates cleaning, care and mainte- 
namce... even in the O.R. 


CE Rario, fresh-fluid reflux through cutting ig Ig 
port aids in lens hydration (during lens- 
ectomy), blunt dissection of membra- 
nous tissue and washing retinal surface. 


ER battery-powered console insures i 
against electrical hazard. 


(da Safety switch provided for instant cut- D 
off of all operating functions. 


ee Specialized electroplating and lapping gg 
techniques create the most effective 


cutting mechanism available for intra- 
ocular microsurgery. 


SITE Instrument manufactured in USA. $7950 complete in carrying case 


OSCILLATE 


456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 


Philadeipfiia - New York - Los Angeles + Chicago + Houston 
All products repaired and serviced in Broomall, Penna. 


l OC ala 


..with the future in sight 













Consider These 
Important Facts About 
Chloroptic® (chloramphenicol) 


Gi Acts positively against a broader range of 


organisms than either gentamicin or neomycin!” 


@ Proved effective in preventing post-operative 
infections? 


Has a lower incidence of sensitization (less than 
4%) than either gentamicin or neomycin?” 
-= Rarely used systemically today — compared to 
gentamicin whose systemic use continues to grow. 


 CHLOROPTIC® has an unsurpassed record of 
~~ safety. Over 2,000,000 units of sterile ointment 

and solution used in more than 8 years cf hospi- 
-tal and private practice. No serious side effects 
-reported during this period. 


E CHLOROPTIC® the only chloramphenicol solu- 

= tion that does not require refrigeration—is stable 

“for 12 months at room temperature. Available 
both as a sterile solution and ointment. 


-E CHLOROPTIC® acts rapidly. A favorable 
reponse may be evident within 24 hours. 
If improvement is not evident in 3 davs, alter- 
nate therapy should be considered. 


*Caused by chloramphenicel-susceptible organisms. 


(ch 
Works in 3 days—or change therapy! 


REFERENCES 


1. Goodman, L. and Gilman, A. The Pharmacological Basis of 
Therapeutics. New York: The MacMillan Company. 1970. 


2. Physician’s Desk Reference for Ophthalmology. Oradell, New Jersey: 
Medical Economics Company, 1975. 

3. Allen, H. and Mangiaracine, A. Bacterial Endophthalmitis After 
Cataract Extraction. TR AM ACAD OPTH & OTOL, Vol. Ti, 
Sept.-Oct., 1973. 


4. Kagan, B. Antimicrobial Therapy. Philadelphia: Saunders, 1970. 
5. FDA Clinical Experience Abstracts. 


CHLOROPTIC? (chloramphenicol 0.5%) ophthalmic solution 


indications: For the treatment of superficial ocular infections 
involving the conjunctiva and/or cornea caused by chloram- 
phenicol-susceptible organisms. Contraindications: Contraindi- 
cated in patients who. are hypersensitive to chloramphenicol. 
Warnings: As with other antibiotics, prolonged use may result 
in overgrowth of non-susceptible organisms. if superinfection 
occurs, or if clinical improvement is not noted within a reason- 
able period, discontinue use and institute appropriate therapy. 
Sensitivity reactions. such as stinging, itching, angioneurotic 
edema, urticaria, vesicular and maculopapular dermatitis: may 
also occur in some patients. Systemic chloramphenicol has been 
known to produce bone marrow hypoplasia, depression 
of erythropoiesis, and aplastic anem ia, and visual disturbances. 
One case of bone marrow hypoplasia has been reported after 
prolonged (23 months) use of an ophthalmic solution. 
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Clinical Sciences 


: Tonography and Projection Perimetry 


Relationship Accerding to Receiver Operating Characteristic Curves 


Gerald L Porney, MD}, Marijane Krohn 


® Previsus darge scale tonographic 
studies: revealed a significant overlap of 
coefficient of cutflow fC) values for 
normal and geucomatous eyes, but their 
differentia dizgrosis rested primarily on 
tangeni sereer visual field tests. To deter- 
mine whether prajection perimetry would 
make a difference in the correlation of 
outflow. coefficients with glaucoma, 434 
eyes from. normal, ocular hypertensive 
{those wittiou: scotomas but with elevated 
r intraocular pressure) and glaucomatous 
categoties were evaluated. Results sup- 
port the comclesions o earlier work 
concerairg C value overiap and demon- 
strate the: relatively better specificity of 
the initial intexocular pressure over one 
_ coefficient of outflow (Fo/C) in distin- 
guishing normal from glaucomatous eyes. 
It algo shows “hat ocular hypertensives as 
a group are mo different ‘rom glaucoma 
patients with regard to their aqueous 
outflow: Tonographic tests are, therefore, 
useful i iden:fying those eyes that need 
to be watened'clasely for the development 
of glaucomatous change.. 

(Arch Cohthaimol 95: 1353- 1356, 1977) 


Qe : 2950. when tenography re- 
ceived its frst critical appraisal 
by Grant,’ this method of measuring 
the rate of égueous outflow has been 
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widely investigated. The stimulus for 
this attention grew from Grant’s 
finding in 195F that, a relatively 
discrete differentiation between nor- 
mal and glaucomatous eyes could be 
made on the basis of the coefficient of 
outflow.” He reported that the coeffi- 
cient of outflow (C) value ranged from 
.11 to .44 (ul/min’mm Hg) for normals 
and from .00 to .11 for untreated 
glaucoma patients in his population. 
Other groups of normal and glau- 
coma patients who were studied by 
Kronfeld? and by de Roetth and 
Knighton’ in 1952 failed to demon- 
strate the clear separation in distribu- 
tion of outflow coefficients which 
Grant's groups showed. In Kronfeld’s 
population, there was an overlap from 
.14 to .18, In de Roetth and Knighton’s 
population, broad scatter throughout 
the gamut of possible C values, with 






(20-24) 
mm Hg 









No visua! field 
defects, no 
medication 
No visua’ field 
defects, yes 
medication 
Yes visual field 
defects, yes 
medication 29 28 
Yes visual field 
defects, no 
medication 













Table 1.—Number of Eyes per Intraocular Pressure Category : 
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mm Hg 
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the exception of alower limit of .10-for 
normals, obliterated the differentiat- 
ing value of tke test. None of these. 
early resorts contained more than 140 
normals or 75 glaucomatous eyes per 
series. 

By 18561, however, Becker accumu- 
lated tonographic data on 909 normal 
eyes and 250 gkueomatous ones.* His 
information showed that 2.5% of 
normals and 635% of glaucomas had: 
outflow coefficients of less than .18, 
while .15% of normals and 43%. of 
eee meastred less than. .13, 

Although this wark ‘served to sub- 
stantiate the existence of a lower limit. 
for normals, it simultaneously verified 
the overlap of C values that had been 
previously discovered. An improved 
way of mathematically differentiat- 
ing normal from glaucomatous eyes 
were clearly desirable. | 
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Ina previous study reported in 1956, 
Becker and Christensen" had intro- 
~~ duced the ratio of the initial intra- 


< Table 2—Percentage of Patients in Each Category With a Coefficient of 
Outflow Equal to or Less Than the Value in Column 1 










Glaucoma Ocular Hypertensive ocular pressure over one coefficient of 
Gg ee ee Momar |- outflow (Po/C) that seemed to be 
| 2.2. 2 Medication Medication Medication Medication Medication “|. more. useful. than. C alone. Results 
[ae s o s oa o œ O | indicated that, after the subjects, 
- ingested 1 liter of water, 1% of the. 
14 56 69 43 43 10 


normal eyes and 97% of the glaucoma- 
tous ones had a Po/C in excess of 100. 
Applying this equation to his 1961 
series.of patients (who had not drunk 
water), 2.5% of normals and 73% of 
glaucomas were found to have a Po/C 
greater than 100; a more distinctive 
measurement than either Po or © indi- 
vidually. \ 

In the subsequent writing of many x 
authors, the diagnosis and manage- 
ment of glaucoma rested heavily on 
the results of tonography.’* However, 
over the years, it has become obvious 
that eyes with similar pressure and 
outflow facility can behave in a 
markedly different manner from each 
other. As an outgrowth of this 
information, the clinical emphasis on 
these measurements has waned. 

At present, several problems frus- 
trate the useful application of tonog- 
raphy. to the diagnosis of glaucoma. i 
The primary and most distressing one 2 
is the overlap of C values for normal 
and glaucoma patients. A more de- 
tailed statistical presentation of the 
data, therefore, seems warranted in 
an effort to enhance the differentiat- 
ing ability of the test. 

A second question, heretofore unan- 
swered, is whether the correlation of 
tonographic data with that of sensi- 
tive projection perimetry might dif- 
ferentiate glaucoma from normalcy 
more completely than correlation with os 
tangent screen visual field testing, * — 
which formed the basis for diagnosis 
in most of the early investigations 
referenced here. 


METHOD 


Over the past five years, 434 unoperated 
eyes with gonioscopically open angles were 
selected from the uncomplicated popula- 
tion of patients regularly seen in the Glau- 
coma Clinic of the University of California, 
Davis-Sacramento Medical Center. Each 








, aucoma- No Medication) True Positive Ratio 











L oe SN i BE e DEE ET į a oo zi at 
q E 3 4. 5 5 7 8 9. Fig 1.—The ROC- curves for coefficient of 
ae ; : _ outflow and the ratio Po/C for glaucoma 
(Normal) False: Positive Ratio patients. 
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underwent theroagh examination that 


Included feur-rinate tonography. In addi- 


. tion, complete visual field testing was done 
using the Eines and stati modes of the 


Coldmarn -ancor Tubinger. perimeters. 
The technique fatwas employed consisted 
Somer perimetry (at least 3) 





and multiple su xraihresholé spot checks (at 
x least 120) tetw=en the isopters. In addi- 
“tion, “‘threshole profile perimetry was 


performed wherever:the initial examina- 


tien sugges èd che possibility of a scotoma 
that needed further confirmation. 


Using this in*ormation, eves were then 
subdivided into eatégories Eased-on. three 
factors as follows: (Po) intraecular pressure 





1> range (15 to 19, S€ te 24, 25 ta 29, 30 to 34, 35 


to 89, 40 10:44); zhepresence or absence of 
visual field defexts:-and the ase or nonuse 





Of -antigiagcometcus medications {Ta- 


+ 


o ble De! 


-For the: perpose of clinical classification, 
normal eves: were defined as-those with 
1OPs of 19 mm Hg or less and without 
perimetric abnormalities. A diagnosis of 
ocular hypertension was made for those 
eyes with pressu~ss of 20 mra Hg or more 
in which ne viszal field defect could be 
identified. Only -he presence of a typical 
Scotoma was suffdeat to call an eye glau- 
comatous despite the level of IOP. For each 
eye within each group, the coefficient of 
outdow (Cland: Bo/C was caltulated. 
Rather thaa using a tradiiional statis- 
tical analysis of significance, suchas the x 
or ftest, toévaluat the meaningfulness of 





these data, analtamative technique known 


ag receiver operating characteristic curves 
(ROC) has been chasen because of its par- 
ticular applicability te tests whose outcome 
is a continuous variable such as tonogra- 
phy.” That isthe € value may be any 
number from .60 to 56 or higher, rather 
than simply aves or no response, Informa- 
tion theory then allews the operator to 
judge whether the test preduces suffi- 
ciently many true positives while simulta- 
neously identizyinz a small percentage of 
false positives, anc žozthereby decide what 
value on the-curve 2 finds most useful asa 


-= tof point is ‘separating normal from 


abnormal patients. os 

In the case of Lonography, the ROC 
graph is constructed by plotting the true- 
positive ratio on tae Y-axis ve the false- 
positive ratio ex the: X-axis for all patients 
with results a€-or below each: successive 
value of C and at omaBove each successive 
value of Po/C. The true-positiveratio is the 


“proportion: of. positive tests in all patients 


who have glaucama. it gives the sensitivity 


Fig 2.-The ROS curves for coefficient of 
outflow and tke ratie Po/C for ocular 
hypertensive patients. 
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of the test. The false-positive ratio is the 
proportion of positive tests in all normal 
patients. The true-negative ratio, the 
reverse of the false-positive ratio, is calcu- 
lated by subtracting the latter proportion 
from 100%. It provides the specificity of 
the test. Rather than displaying the data in 
graphical form, however, they can also be 
charted as a table for easier readability. 
Both methods have been used in this 


report. 








Glaucoma 


N 


o 
Po/C Medication Medication 


o 


(Ocular Hypertensive - No Medication) True Positive Ratio 
n 


rek 


Table 3.—Percentage of Patients in Each Category With a Pe/C Ratio 
or Greater Than the Ratio in Column 1 ; 





ry, 


No No a 
Medication 
ee ee 62 73 60 68 3 oe 
EN A, EG ONE En Saar Marea Tees 20 69 75 64 73 5 a8 
ae i ee 73 81 72 o S 8 aoo 
D E N S ee 87 86 76 86 4 E 
ee a 87 89 79 89 Ce ee 
a ee a ee 89 93 86 96 C 
a ee 93 96 89 98 6. = 
ean n l a 98 99 97 99 8 ` 
50 100 99 99 






RESULTS. 
Selecting the appropriate percent- 


ages for glaucoma patients not taking ae 


antiglaucomatous medication and for 


normal patients (Tables 2 and 3), we. 
graphed the true-positive ratio for oo 


glaucoma patients on the Y-axis vs 
the false-positive ratio for normal 
patients on the X-axis, for each C 
value from .12 tareugh .30, and for 
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2 Po/C ratios, 50 through 130 in steps of 
10 (Fig 1). As could be predicted from 
looking at the percentages in the 
tables, the C values are somewhat 
overlapped for glaucomas and nor- 
mals; however, the Po/C ratios widely 
‘separate the two groups. The curves 
rise sharply to values of .20 and 100 
_-and then flatten out. At these possible 
-cutoff points, the true-positive ratio 
(sensitivity) is 87% for the C value and 
87% for the Po/C ratio. The true- 
negative ratio (specificity), 100% mi- 
“nus 30% (false-positive ratio) = 70%, 
is somewhat poor for the C value .20, 
“but much improves when a Po/C of 
100 is used instead, 100% minus 14% 
(false-positive ratio) = 86%. 

An observer desiring to use the C 
value alone could choose a different 
“cutoff point that gave better specif- 
icity but somewhat less sensitivity, 
17, for example, gives 75% true- 
_ positives and 79% true-negatives. The 
object of the ROC curve is to give an 
observer the option of choosing a 
~ cutoff point that suits his own goals of 
~ sensitivity and specificity. 

Again selecting two more groups of 
pereentages from Tables 2 and 3 for 
ocular hypertensive patients not using 
antiglaucomatous medication and for 
normals, we found the ROC curve for 
C values less than ideal, suggesting no 
~ obvious cutoff point (Fig 2). A possible 
cutoff of .20 yielded 68% true- 
‘positives and 70% true-negatives. 
However, the Po/C ratio again im- 
- proved the curve yielding, for a cutoff 
of 90, 79% true-positives and 81% true- 
© negatives. 

We displayed the ocular hyperten- 
- give data on the Y-axis (true-positive) 
of the graph because the percentages 
for C values from the table strongly 
‘suggested that ocular hypertensives 
“are not.in the normal category, even 
though clinically we do not consider 
ecular. hypertensives to have glau- 
coma. The percentages for the Po/C 
ratio suggest even more strongly that 
ocular hypertensives have tonographic 
results similar to those of glaucoma 
patients. An alternative approach of 
graphing the ocular hypertensives on 
_ the X-axis vs glaucoma patients on 

the Y-axis yielded a straight line, 
which. indicates the data are too 
similar to discriminate between. these 
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two groaps on the basis of either their 
C value or Po/C. 

Wher weanalyzed the ocular hyper- 
tensives and glaucoma patients. ac- 
cording to their pressure ranges of 20 
to 24, 25 to 29, and 30 to 34, apparent 
differences in their mean C values and 
Po/C were found, but they were not 
statistically significant because of the 
high standard deviation present in 
each group. For all eyes with an IOP 
from 39 to 34 or lower, tension level 
was no more correlated with the 
presence of a visual field defect than 
was the C value or Po/C, although the 
former factor generally decreased and 
the latter generally increased with 
increasing IOP. For those with a 
tension of 35 or higher, although the 
ease aumbers were comparatively 
small, {OP was the single most useful 
indicator ef glaucoma. As can be seen 
from Tabies 2 and 3, little difference 
exists between ocular hypertensives 
and glauesmas taking and not taking 
antiglaucemateus medication. 


COMMENT 


This investigation has supported a 
number əf observations that were 
made during the 1950s and 1960s on 
normal vs glaucomatous eyes. In addi- 
tion, it has simultaneously provided 
data on a large group of so-called 
ocular hypertensives that was not 
distinctly separated before. The 
points of agreement are as follows: 

1. Pov is more specific than C 
alone in differentiating the normal 
from the glaucomatous state, al- 
though Fo/C is not quite as powerful a 
factor as had been previously sug- 
gested. 

2 The moderate overlap in the teen 
values of outflow coefficients for 
normal and glaucomatous eyes makes 
it statistically risky to make a differ- 
ential diagnosis between these states 
in this range of values. 

Whaat is particularly striking is that 
the clear distinction between glauco- 
mateus and ocular hypertensive eyes 
that has been made by precision pe- 
rimetry can not be done at all with 
tonegraphy. In fact, these two condi- 
tions appear to be one and the same as 
far as this measure of their aqueous 
humor dynamics is concerned. This 
observation adds weight to the prem- 


ise that there is a large body of people - 


“whose outflow incompetence makes 


them candidates for visual field loss - 
but whose nutrition of the optic nerve 


- ig nonetheless capable of surviving the 


pressure on it, at least until some 
future point in time. Recent retro- 
spective studies certainly substantiate 
this view." 

What lies ahead, then, is the need to 
measure those factors that protect the 
integrity of the optic nerve so that 
they can be therapeutically balanced 
against the IOP to serve the patient 
best. Until the time arrives when this 
is possible, the results of tonography 
ean supplement those of tonometry 
alone by further pinpointing those 
eyes that will continue to require 
careful perimetric scrutiny and close 
observation of their optic cups. 


This investigation was supported by an unre- 
stricted reseach development award from Re- 
search to Prevent Blindness, Ine. 
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Corneal Endothelial Changes With 
Long-Term Topical Epinephrine Therapy | 


Stephen R Waltman, MD: David Yarian, MD; 


‘Wiliama Hart, Jz, MD, PED: Bernard Becker, MD 


e Corneal thicknesses and endothelial 
cell densitizs were studied in nine 
patients: witk ocular hypertension receiv- 
ing long-terry unilateral. topical epineph- 
rine hydrochloride therapy. No difference 
was noted im corneal thickness in the 
treated eyes. There was a significant 
(P < 02) reduction in endothelial cell 
count in the treated eyes compared to 
their untreated fellow controls. Those 
patients. whe chad the most marked 
intraocular pressure response to epineph- 
‘tine alse hac the greatest endothelial cell 
loss: > 

(Arca þphihainol 95:1357-1 358, 1977) 


PP opicali applied ocular medi- 
© A cations reach the aqueous humor 
by corneal cenetration: This route of 
application results in corneal drug 
concentrations substantially higher 
than these in the anterior chamber. As 
such, the corneal cell layers may be 
much more susceptible to dose-related 
toxicity: 

Ocular to<icity reported after topi- 
cally applied epinephrine preparations 
have. included allergic. conjunctival 
reactions. amd macular edema in the 
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aphakic patient.’ To determine if topi- 
cally applied epinephrine had any 
significant corneal toxicity we mea- 
sured corneal thicknesses and endo- 
thelial cell densities in a group of 
patients receiving long-term unilater- 
al topical epinephrine therapy. 


METHODS AND PATIENTS 


Nine patients with ocular hypertension 
(applanation intraocular pressure greater 
than 20 mm Hg), who had been receiving 
unilateral topical epinephrine hydrochlo- 
ride medication for two to six years, were 
studied. Corneal thickness. measurements 
were made with a modified Haag-Streit 
pachometer* and corneal endothelial cell 
densities computed from photographs tak- 
en with a corneal specular mieroscope.* 

Contiguous cell contours were digitized 
with a rho-theta plotting device, interfaced 
by an analog-to-digital converter to a 
multipurpose minicomputer. The system 
was calibrated by simultaneous tracing of 
the image of a reticule, photographed and 
projected through the same optical system: 
Following the manual tracing of a contour, 
the total computed area in square microns 
was divided by the number of cells enclosed 
within the contour to produce a mean cell 
area. The total number of cells enclosed in 
each contour varied from 43 to 99. In some 
cases multiple contours were added and 
then divided by the total number of cells. 
Average cell densities were calculated 
from mean cell areas. 

All patients were receiving Glaucon, 
which contained epinephrine hydrochloride 
as well as sodium metabisulfite, 0.3%, and 
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benzalkenium chloride, 0.02%, One patient 
was receiving @5©. Glaucon, six 1%, ando 
two 2%. Thickness measurements ani 
endothelial photographs were interpreted 
independent of knowledge of ‘the treated 
eye. The patients ranged in age from 32 to 
T5 years, seven patients being between 49 © 
and 67. There were four women and five. 
men in the study. Since only one eye was 
treated, each patient was his own control. 


RESULTS 


The average sorneal thickness of 
the treated eyes of these nine patients 
was 0.580 mm and of the untreated 
control eyes, 0.528 mm, U singa paired 
t test, there wasno significant differ- 
ence between the treated and un- 
treated eyes. 

The Table sumenarizes the results of 
endothelial cel! densities, the duration. _ 
of topical epinephrine therapy, anë 
the pressure diffrential induced by 
this therapy. The mean density for the 
treated eyes was:2,781 + 129 cells per. 
sq mm as compared to. 2,969 + 104 
cells per sq mm fer the contrel eyes: 
The average difference. in endothelial 
cell densities between the two eyes. 
was 6.4% + 2.8% and varied from no. 
difference to a 17:4% differential. The: 
treated eys had g lower cell density in 
eight of the nine patients. The paired 
t test indicated that 7 diference 
was significant: =: 2.79; P< 02 
The endothelial cell counts for bot 
treated and untreated eyes of the: 
















patients fell within the normal range 
previously reported by Bourne and 
Kaufman? and also confirmed in our 
clinic. Because the number of patients 
receiving unilateral epinephrine ther- 
y was small they could not be 
mpared toa larger, age-matched 
ntrol: series of normal patients. 
However, each person served as his 
own control, as we have found no 
nsistent difference between the two 
eyes in a normal population. 

Six. of the patients had pressure 
differentials of 8 to 15 mm Hg on 
repeated measurements, and in these 
the mean cell densities of the treated 
eyes was 7.7% + 3.2% lower than the 
ontrols. Three patients had pressure 
differentials of less than 5 mm Hg, 
and in these the endothelial cell densi- 
ties -of the. treated eyes was 
1% + 1.8% lower. than their un- 
treated fellow eyes. 


COMMENT 


Irrigation of healthy corneal endo- 
thelium in vitro with commercial 
1:1,000 epinephrine hydrochloride for 
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Corneal Endothelial Cell Densities 
With Unilateral Epinephrine Therapy 


Counts 
(Celis/sq mm) 
: p 
ie 3 . i 7 Pressure 
Patient Age, Strength of Duration, Treated Control Differentiation, 

oo No. ‘(yr) . Epinephrine, % yr Eye Eye mm Hg . 

1 32 1 5 3,560 3,525 12 
5 249 1 3,123 3,402 10 


































Endothelial Celi 


five minutes is reported to be toxic. 
This toxicity is related to the bisulfite 
used as a preservative, as a pure 
epinephrine preparation is not toxic 
under these conditions. The experi- 
ments invelved short-term application 
to young, healthy animal corneas. The 
Glaucon used in our study contains 
0.3% sodium metabisulfite as a preser- 
vative. 

With long-term unilateral epineph- 
rine preparation therapy we note a 
significant (P < .02) decrease in endo- 
thelial cell counts in the treated eyes 
compared to untreated controls. This 
suggests that endothelial cell loss may 
occur at a greater rate in the treated 
eyes. The postulated accelerated endo- 
thelial cell loss takes place in spite of a 
substantially lower intraocular pres- 
sure in the treated eye, a factor that 
may be expected to slow cell loss. 
Furthermore, patients with a more 
marked pressure response to topically 
applied epinephrine appear to have 
more cell joss (7.7% versus 3.7%) than 
those showing a minimal pressure 
response, suggesting a correlation 





between intraocular pressure re- 
sponse and endothelial changes. How- 
ever, the number.of patients in each 
group is too small for statistical evalu- 
ation. The patient showing the 
-greatest difference in endothelial cell 
loss is .receiving only 0.5% epinephrine 
hydrochloride because of a marked 
pressure response to this low con- 
centration. 

Corneal thickness measurements 
are similar. for the treated and 
untreated eyes, proving that the 
overall dehydrating function of the 
endothelial cell layer is the same for 
both eyes. Most of the patients have 
been receiving topical epinephrine 
therapy for five to six years, and the 
corneal endothelial toxicity is rela- 
tively mild. The exact mechanism of 
toxicity is not known and could repre- 
sent a reaction to the epinephrine or 
metabisulfite or a response to possible 
trauma from drop application. Ideally 
prospective studies of endothelial cell 
density before and after long-term 
therapy are needed. Short-term stud- 
ies are in progress to assess possible 
early endothelial cell response to 
topical medications. 


This. investigation was supported in part by 
grants EY-01167 and EY-00336 from the Nation- 
al Eye Institute, Bethesda, Md. 
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The Vv isual Field of Low Tension Glaucoma 
SQ and Shock-Induced Optic Neuropathy 


; Stephen M.: Drance, MD, ERCS (©) 


è The visual fields &@ patients with 
shock-induced optic neuropathy with ex- 
cavation, low tension «glaucoma, and 
chronic simple glaucoma were analyzed. 
True allitudina! defects are seldom found. 
The three disease states showed identical 
tieid defects. Subtle defects can occur in 
all three disegse states. The preponder- 
ance ef defects: occurred in the upper 
field. There are abvious differences from 
ischemic opte neuropathy. 

(Arca Ophfalino! 95:1359-1361, 1977) 
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he optic nerve head appearance of 

advanced, chronic open-angle 
glaucoma, low tension glaucoma, and 
shock-induced optic neuropathy can be 
clinically indistinguishable.' The prog- 
nosis and management of these 
disease states is different, which 
makes a definitive, prospective diag- 
nosis vs retrospective diagnosis of 
more than academic importance. In all 
of these conditions there is loss of 
nerve fiber bundles with the resulting 
visual field defects. Although Bjer- 
rum’ and Sjogren* found that the 
visual fields in glaucoma and low 
tension glaucoma were identical, re- 
cent reports suggest that in low 
tension glaucoma and ischemic optic 
neuropathy the characteristic distur- 
bance is an altitudinal field defect** 
as opposed to the more classical glau- 
comatous arcuate scotomas, In shock- 
induced neuropathy, the altitudinal 
change is thought to occur characteris- 
tically in the inferior visual field. 
Singer® reviewed visual disturbances 
after major hemorrhage and found 
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four upper and five lower field 
defects. Pincus; in his description of 
shock-irduced optic neuropathy, re- 
ported a number of patients who had 
inferior nerve fiber bundle distur- 
bances. Harrington* illustrated ap 
tient with nerve fiber bundle damage 
after severe exsanguination in who 
one eye showed an inferior nerve fiber 
bundle defect while the other had a 
superior defect. Im patients with 
arteriosclerotic optic. neuropathy, 
Knapp*** found 13 upper and five 
lower nerve fiber bundle defects; 
Carroll,” in his review of optic nerve. 
disease, also aon upper. and lower 
visual feld | Miller and Smith” 
described E with ischemic opti 
neuropathy and concluded that lower. 
defects were more eommon. However, 
an analysis of those patients in whom 
field data were available showed eight. 
inferior and seven superior -feld 
defects. Boghen and Glaser reviewed. 
50 patients with idiopathic ischemic 
optic neuropathy excluding temporal 
arteritis and shock-induced neurop- 
athy and found the inferior field to be 
involved: twice as commonly as the 
superior field. 

To compare the field defects in low 
tension glaucoma and shock-induced 
optic neuropathy aecompanied by ex- 
cavation. of the optic nerve with 
chronic opena glacea and to 




















Peripheral and central field defect in low tension glaucoma shows altitudinal 
defect suggested by central field, which in reality is broad arcuate scotoma. 


: study the location of field defects, we 
reviewed visual fields of patients with 
: _ these three disease states. 


METHOD 





- All patients studied had good visual acui- 
‘ties and reliably plotted visual fields. We 


evaluated 12 eyes with an annotated 


“history of severe shock prior to the 
‘discovery of the excavated optic nerve head 
-and visual field defect that showed no 
progression over a period of years. In 
»- vaddition, 28 eyes of 25 patients with low 


: : ‘tension glaucoma and 35 eyes of 25 


"patients with chronic open-angle glaucoma 
c were randomly selected from our records, 
: The visual fields were classified into the 
_ < following categories: (1) paracentral scoto- 
Ima with no other field defect, (2) arcuate 
<- seotoma, (8) arcuate. scotoma breaking 

“through to the periphery, (4) altitudinal 
field defect, (5) nasal step in central 
--dsepters with no other field defect, (6) 
> peripheral nasal step with no other. field 
defect, (7) sector-shaped defects with*no 
other field defects, and. (8) generalized 
contraction of the isopters. 
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Table 1.—Types of Field Defects in the Three Disease States 


Shock-Induced 
Chronic Simple Low Tension Optic Neuropathy 
Glaucoma Giaucoma With Excavation 


Paracestra! 
only* 


7 
Arcuate with 
breakthrough 23 
: € 










2 2 3 
2 9 4 
14 3 
step anly 2 0 1 
step enly* 3 4 9 






*This defect was the only abnormality present on visual field examination. 








Table 2.—Location of Field Defects in Three Disease States 





Shock-Induced 
Chronic Simple Low Tension Optic Neuropathy 
Glaucoma Glaucoma With Excavation 
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RESULTS 

In-the literature many visual field 
defects are ealled altitudinal when 
only the centeal 25° of the field were 
plotted. When the pericheral field was 
also plotted, we found that most of 
these were ndt altitudinal but dense 
nerve. fiber bundle defects breaking 
through to the periphary (Figure). 

The distribution of various catego- 
ries of v sual field defezis in the three 
disease states is shown in Table 1. 
Some fields had more than one defect 
and the totalaumber of defects shown 
in the: table for each disease is there- 
fore greater than the ramber of fields 
reported. The three coliimns, marked 
“Paracentral Only, Central Nasal Step 


“Only,” and Peripheral Nasal Step 
Only, ” indicate those visual fields in 


which that type of defect was the only 
visual feid abnormality present. 

The genuine altitudinal field defect 
does net: appear to be mere common in 
shock-inducec neuropatay or low ten- 
sion glaueoms than in ¢hronic simple 
glaucoma. A dense arvate scotoma 
with breakthroagh to the periphery 
was mere common in the visual fields 
of the rundemly selected glaucoma 
patients than in the low tension glau- 
coma patients and those with shock- 
induced neuropathy. Im all three 
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disease groups paracentral scotomas 
or nasal steps in the central or periph- 
eral isopters as the only field defect 
occurred in 20% to 33% of fields. This 
constitutes a sizeable group and 
should not be overlooked. 

The location of the arcuate scoto- 
mas, with and without peripheral 
breakthrough and the altitudinal sco- 
tomas is shown in Table 2. In all three 
disease groups the field defects were 
more commonly located superiorly 
than inferiorly. In the low tension 
glaucoma and shock-induced neurop- 
athy groups the superior location was 
three times more common than the 
inferior one, while 25 of 39 of defects 
in chronic simple glaucoma patients 
were also in the upper half of the 
visual field. 


COMMENT 


Patients suffering from chronic 
simple glaucoma, low tension glau- 
coma, or shock-induced neuropathy 
with excavation showed identical vi- 
sual field defects, both as to the type 
of the visual field loss and also its 
location in the upper or lower part of 
the visual field. Depending on the 
disease state, one fifth to one third of 
fields showed an incomplete arcuate 
scotoma presenting as paracentral 
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scotomas or peripheral. or. central 
nasal steps. The notion that altit 
dinal visual field defects are char 
teristic of one or another of the three 
disease states seems to be doubtful. 
The mejority of altitudinal defects are 
in fact broad nerve fiber bundle 
defects and can therefore at best indi- 
cate a quantitative and not a qualita- 
tive difference frem arcuate and other 
sector defects. 

Our study did not include patients 
with isehemic optic neuropathy, with 
or without temperal arteritis, except 
for those shock-induced optic neuropa- 
thies with disc excavation and no 
progression of field. The appearance 
of excavation cf the optie nerve head. 
and the prepoencerance of superior 
field defects in our patients, analo- 
gous to the fincings in chronic simple 
glaucoma, suggests that the distinct 
clinical appearances may indicate poor- 
ly understood differences between 
these states. Understanding | these 
differences may be an important clue 
as to the pathophysiologic characteris- 
tics of glaucomatous damage. 
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Ocular Manifestations of Toxic Epidermal 


Necrolysis Associated With Allopurinol Use . 


Thomas O. Bennett, MD; Joel Sugar, MD; Sudarshan Sahgal, MD 


e A 54-year-old man was receiving allo- 
purinol therapy to treat hyperuricemia that 
followed an inferior wall, myocardial 
infarction. After three weeks of allopurinol 
therapy, the patient developed signs and 
symptoms of toxic epidermal necrolysis 
that included pseudomembranous con- 
junctivitis with ulcerative lesions on the 
lids and conjunctiva, and punctate cor- 
neal staining with subsequent corneal 
abrasions. Treatment with topical antibi- 
otics and artificial tears relieved the 
symptoms somewhat, but punctate stain- 
ing and dry eyes persisted after 14 months 
of follow-up. Bilateral corneal ulcers 
developed and necessitated conjunctival 
flaps in each eye. Visual acuity in each 
eye was 20/40. 

(Arch Ophthalmol 95:1362-1364, 1977) 


T oxic epidermal necrolysis (TEN) 

is a generalized dermatologic 
condition that was first described in 
1956 by Lyell,' and by Lang and Walk- 
er.” When it occurs in children, it is 
generally considered to be caused by 
an epidermolytic toxin that is pro- 

duced by a bacteriophage group 2 
Staphylococcus aureus infection. 
Staphylococcus-induced TEN rarely 
occurs in adults. Drug sensitization is 
generally held to be the mechanism 
that induces TEN in older persons. 
Allopurinol, widely used to treat hy- 
peruricemia, has recently been linked 
with the development of TEN.** This 
report describes the systemic and the 
rare ophthalmic findings of this 
disease in a patient who was receiving 
allopurinol. 
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REPORT OF A CASE 


A 54-year-old man was hospitalized on, 


May 29, 975, after an inferior wall, 
myocardial infarction. The infarction was 
documented by ECG changes and a rise in 
serum enz7me levels that was consistent 
with myeerdial injury. The patient had 
taken chictthalidone (Hygroton), 50 mg 
daily, to control systemic hypertension. His 
hospital recovery was uncomplicated after 
he was placed on a conservative regimen 
of bed rest and diuretic administration. 
Medication during this period included 
spironolac-one (Aldactone), dioctyl sodium 
sulfosuccinate (Colace), propoxyphene 
hydrochloride (Darvon), and flurazepam 
hydrochloride (Dalmane). 

Two weks after the initial hospitaliza- 
tion, a hgh serum uric acid level was 
discoverec. Treatment with allopurinol, 100 


mg three times daily, controlled the hyper- 
uricemia, but three weeks later, on July 3, 
the patient’s oral temperature rose to 38.3 
C and spiked at 39.4 C on each of the three 
following days. The patient experienced 
general malaise with headache, nausea, 
and arthralgia. The fever abated on the 
fourth day. Concomitantly, perioral, muco- 
cutaneous, exudative ulceration developed. 
Conjunctivitis and oropharyngeal lesions 
of the mucous membrane also occurred, 
with generalized erythema. Flaccid bullae 
developed on the patient’s trunk and on the 
flexural areas of the arms and legs. These 
lesions exhibited a positive Nikolsky sign 
with spreading of the bullae on pressure. 
The patient’s skin took on the appearance 
of a second-degree scald. 

Cultures of the lesions grew S epider- 
midis. Blood cultures were consistently 
negative. A biopsy specimen of the skin 


Fig 1.—Sxin biopsy specimen of patient showing localization of leukocytes (single 
arrows) within epidermis, and separation of epidermis from dermis with bulla formation 
(double arrews) (hematoxylin-eosin, x 100). 
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from a buila on the trunk exhibited 
hydropic change and eosinophilic necrosis 
of the epidermal cells. The bullae showed 
complete-separation of the epidermis from 
the dermis, and they contained necrotic, 
acantholytie cells and few polymorphonu- 
clear leukocytes and lymphocytes (Fig 1). 

Alloparine| therapy was discontinued, 
and a regimen of systemically adminis- 
tered prednisone, 100 mg daily, topically 
applied 0.1% triamcinolame acetonide (Ken- 
alog), and intravenously administered sodi- 
um oxacillin was begun. Transient protein- 
uria persisted throughout the recovery 
period af six to eight weeks. 

The patient exhibited a pseudomembra- 
nous conjunctivitis with ulcerative lesions 
on the lids and conjunctiva during the 
illness. A minimal symblepharon in the 
nasal aspect of the inferior fornix of the 
left eye was neted. Both eyes developed 
punctate corneal staining and subsequent 
corneal epithelial defects. Treatment con- 
sisted of a vigorous regimen of gentamicin 
sulfate aintment, and methylcellulose (1% 
eye drops every hour). Both eyes responded 
to this with velief of symptoms. The 
patient’s Schirmer test, which was given 
without anesthesia, revealed no wetting in 
five minutes from either eye. 

In earty December, an epithelial defect 
was noted in the left cernea. This lesion 
measured 2.0 x 0.5 mm. On a regimen of 
gentamiein drops, four times daily, this 
lesion appeared to be resolving. However, 
when the patient returned from a two- 
week holiday vaeation, the lesion in the left 
eye was stable, but a 2.5 x 0.75-mm epithe- 
lial defect was noted inferiorly in the right 
cornea aswell. A trial of seft contact lenses 
did not impreve this condition in either 
eye, 

In late January, a cernea ulcer with 
anterior chamber, cellular reaction was 
noted im the left eye. Likewise, a2 x 4-mm 
ulcer (Fig 2) developed in the right cornea. 
Bilateral puretal occlusions were per- 
formed in early February. Nevertheless, a 
hypopyon developed in the left eye. Due to 
the patient’s failure to vespond to anti- 
biotic therapy by the middle of the month, 
bilateral, partial conjunctival flaps were 
made in mid-February (Fig 3). The 
patient’s visual acuity returned to 20/40 in 
each eye as the conjunctival flaps retracted 
during the three-week period following 
surgery. Hach eye remained with this 
visual acuity 14 months postoperatively. At 
this writing, therapy consisted of hourly 
methyleellulose (1% drops) and application 
of ocular lubrieant (Lacrilube) ointment 
each evening. 


COMMENT 


The ophthalmologic findings in 
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Fig 3.—Eye, ten days after conjunctival flap was pulled over persistent ulcer. 


TEN were first described by Bjérn- 
berg et al in 1964.* Ostler et al’ 
described similar ocular findings in a 
patient with TEN in 1970, and they 
also outlined a differential diagnosis 
of TEN, the “Stevens-Johnson syn- 
drome,” which was first discussed in 
1922,'" and exfoliative dermatitis as 
discussed by Shapiro in 1969." 

The cause of TEN (also known as 
Lyell’s disease) has been linked to 
staphylococcal infection in children 


and to drug sensitization in adults. We 
believe that TEN developed in our 
patient as a result of allopurinol 
administration. This drug, extensively 
used in clinical medicine, blocks 
pyrimidine synthesis through xan- 
thine oxidase, deareases purine syn- 
thesis, affects erythrocytic phosphori- 
bosylpyrophosphate, and may affect 
the regulation of 1-tryptophan metab- 
olism.'*"* The role of these metabolic 
effects <n either the production of 
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nsitization or the ene “of a : 
xic. effect on tissue is unknown at 
present. Although it is impossible to 



































be sure that allopurinol was the causa- 
tive agent in this case, an association 
n- be made. 

Clinically, TEN can be delineated 
by a general malaise with accompa- 
jing nausea, vomiting, headache, 
nd a pyrexia that subsides with the 
appearance of the cutaneous lesions. 
he. first changes commonly affect 
~ conjunctiva, nasal mucosa, and 
oropharynx. Painful, bullous, mucocu- 
taneous lesions usually begin on the 
face. Bullae, which resemble second- 
egree burns, may be localized or 
- diffusely present over the body. The 
kin lesions themselves are the classic 
-¢means of diagnosing TEN both elini- 

cally and histopathologically. 

pidermolysis is the characteristic 
eature of TEN. Flaccid bullae are 
ormed by the necrosis of epidermal 
cells with secondary dissociation of 
‘eas within the epidermis. Defective 
ercellular, epidermal connection re- 
sults in a positive Nikosky sign, ie, 
firm. pressure on bullae results in 
extension of the lesions peripherally. 
Epidermal separation that is delin- 
_-eated by this sign is the hallmark of 
acantholysis. Such a lesion is localized 
mainly in the epidermis. Studies of 
histopathologic specimens of the skin 
from our patient confirm this. One 
finds necrosis of the epidermal cells 
nd. bullae beneath epidermal layers; 
the fluid content within the bullae is 
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‘minimal and acellular. Inflammatory — 
reaction is cenfined chiefly to the 


epidermis «ith infiltration of plasma 
cells, eosinoohils, and polymorphonu- 
clear leukocytes. Tke symptoms. sub- 
side in six to ten weeks. 

This inflemmation profoundly af- 
fects the conjunctiva—an epidermal 
homolog—ard produces subsequent, 
notable changes in the eye’s protec- 
tive tear film. Normally, the tear film 
consists of three layers. Each source 
for this tear ñlm in the conjunctiva, 
ie, the mucoid layer from the goblet 
cells, the cily layer secreted by glands 
of Zeis and neibomian glands, and the 
aqueous laver produced by Krause 
glands and glands of Wolfring, is 
severely damaged in TEN. In addi- 
tion, stenosis of lacrimal gland duc- 
tules may occur, and thus, a major 
disruption n-corneal hydration takes 
place. Artif cial tear replacement only 
partially combats the devastating ker- 
atoconjunctivitis sieca syndrome that 
develops. 

The mortality from TEN ap- 
proaches 26% owing to systemic com- 
plications such ae secondary septi- 
cemia, and electro-yte abnormalities. 
The patiest who was described by 
Björnberg ət-al died of complications 
of TEN; the patient who was de- 
seribed by Ostler et al’ died in the 
acute phase of ilness. Our patient 
recovered in the hospital and provided 
us with ar epportunity to study the 
ophthalmic sequelae of his disease. 
Although creatment with antibiotics 
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and artificial 


tears relieved the 
patient's symptoms somewhat, pune- 
tate staining and dry eyes persisted 


four months later. Bilateral corneal © 


ulcers resulted along with inflamma- 
tory reaction in the anterior chamber. 
Soft contact lenses and methylcellu- 
lose drops did not prevent these 
complications, and therefore, we 


elected to make partial conjunctival 


flaps. 

To our knowledge, this is the first 
report that describes the association 
between allopurinol administration 
and the ophthalmic manifestations of 
TEN. In approaching a patient with 
painful, bullous, mucocutaneous le- 
sions, the clinician should be aware of 
this association to make a rapid diag- 
nosis and to eliminate the inciting 
agent. Once this is done and the 
patient’s systemic complications have 
been controlled, vigorous treatment of 
the keratoconjunctivitis sieca syn- 
drome may prevent its progression to 
the stage of corneal ulceration. 


This investigation was supported in part by a 
grant from the Illinois Society for the Prevention 
of Blindness, and by an unrestricted grant from 
Research to Prevent Blindness, Inc. 

Jane Lantz provided editorial assistance, and 
Mimi Mazur provided secretarial help. 
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Robert H Greenfield, DSc Michael A. Kass, MD; Jeryl P. Livingston 


è The SISAR alata base system was 
modified for opathalmic use. Approxi- 
mately 1765 subject records from the 
Glaucoma Certer of Washington Univer- 
Sity were-entered into thie computerized 
“registry, The system has provided a 
compact, accurate, and well-organized 
storage o medical data. Searches of the 
registry =r specific diagnoses or for 
subjects sho meet specific criteria have 
aided the periormance o? clinical re- 
search, — : 

(Arch @ohthaimol 95:1265-1 367, 1977) 


o" ofthe major prošlems in clin- 
ical medicine and research has 
been the <torageand retzieval of data. 
One apprsach to this problem has been 
to utilize computer techaelogy. There 
have beer: several attempts to develop 
a computerize data base system for 
ophthalmaiogy "= Unfortunately, 
many of these attempts have been 
restricted to pilot projects or have 
utilized techndloey now outdated in 
the rapid:y developing eld of com- 
puter science. Other applications of 
computer technology to ophthalmol- 
ogy have include] the automation of 
tonogram: interpretation,” the auto- 
mation cl perimetry," and the 
development of a computerized glau- 
coma consultant.’ 

We haw«-choser to stuc¥ the funda- 
mental daa base problem as it applies 
to ophthaimology: this approach pro- 
vided the nost immediate benefits to 
the clinica. team and servad as a foun- 
dation for the more costprehensive 
use of computers in our ophthalmic 
research aad patient care. 


THE SLAUCOMA CENTER 

The Giacoma Center of Washing- 
ton Univesity is a clinizel research 
facility eezaged in mary activities 
including -ong-term studies on the 
natural history cf glaucema-related 
ocular disowdlers, the evaluation of new 
drugs and Jiagnostic techniques, and 
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the evaluation of the effectiveness of 
various forms of therapy. The Center 
serves a population of approximately 
2,000 subjects including normal indi- 
viduals, individuals with diabetes mel- 
litus, glaucoma suspects, relatives of 
glaucoma patients, and individuals 
with various forms of glaucoma. The 
percentages of these subgroups are 
approximately 40% normals, 10% dia- 
betics, 30% suspects, 10% relatives, 
and 10% glaucoma patients. 
Extensive written records are main- 
tained on the majority of these 
subjects. The reeords contain data 
commonly collected from ophthalmic 
patients including general medical 
and ocular history, visual acuity, 
gonioscopy findings, visual field 
charts, optie dise photographs, and 
tonography tracings. In addition, the 
records contain data from specific 
research protocols: (1) laboratory data 
such as glucose tolerance tests, thy- 
roid function tests, and histocompati- 
bility antigen determinations; (2) fre- 
quent diurnal pressure measure- 
ments; and (3) glucocorticoid determi- 
nations such as topical corticosteroid 
responsiveness, dexamethasone sup- 
pression of plasma cortisol, and corti- 
costeroid inhibition of lymphocyte 
transformation. It is not uncommon 
for charts to contain hundreds of 
pages of data representing the sub- 







applied to entered data. 











Field definition: 







MUS (MediTech interpretive Information S 








Table 1.—Glossary of Computer Terminology 


Data base: The collection of data (information) stored in the computer. 


Dictionary: The portion of the data base that defines each of the poss-ble fields: that can 
occur within each record. It also specifies the syntactical checks, if any, that are to be 


Extended MUMPS-PC: The particular dialect of MUMPS used on the Artronix PG-1200 
computer. This dialect is directly derived from, and is very similar to. the MIS dialect. 


Field: Each datum or characteristic for which values are collected. 


The information that associates the field nama and the syntactical checks 

to be applied, if any, with a particular field number. 

ystem): A dialect of MUMPS, developed and 
marketed by Medical Information Technology, Inc, Cambridge, Mass 

MISAR (Miniature Information Storage and Retrieval): The daža base p 
This program was developed at Beth Israel Hospital, Boston. 

MUMPS (Massachusetts General Hospital Utility Multi-Prograrming System): A higher-level 


























jects’ status for periods as long-as 18- 
years. 


MISAR 


We decided to employ MISAR, a 
MUMPS data base system (Table 1) : 
developed at the Beth Israel Hospital, 
Boston. Howard L. Bleich, MD; 
Department of Medicine, Beth Israel- 
Hospital, permitted us to transfer the < 
complete MISAR system onto our ` 
computer, an Artronix PC-1200 run- < 
ning Extended MUMPS-PC. This al 
lowed us to rapidly establish our own 
data base system at minimal cost. 
The language translation problems. 
were slight as MISAR came to us in” 
the MediTech MIIS dialect (Table 1); 
which closely resembles Extended’. 
MUMPS-PC. 

MISAR was developed to solve 
problems in a specific environment. In 
order to better utilize MISAR for 
ophthalmology and our specialized 
requirements, the following altera- 
tions were introduced: (1) The pro- 
grams were altered to better store and 
retrieve data recorded on multiple 
occasions, eg, imtraocular pressure. 
Previously, the program recorded” 
IOP, date, and time, and could not 
distinguish between them ` on 
searches. As an example, a search for 
an IOP greater than 16 mm Hg would 
have been positive if either the date or 



















magram we employ. 












programming language and time-sharing system well suited for interactive manipulation 
of textual information. MUMPS was originally developed at the Massechusetts General 
Hospital, Boston, for use on smaller computers. MUMPS uss has recently experienced 
rapid growth, and Standard MUMPS is becoming available on more enc larger 
computers. 


Record: The collection of ali the field values for one 
identified by its recorder number. 


Syntactical check: A screening process that limits the t 
can be entered into a field. 






















patient. Each recard is uniquely 









ype and/or amcunt öf data that 
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Ophthalmic data 















Patient's name : 2 
Street address-and city 
State and zip code 


Telephone number - 


Business telephone 

Clinic. number. 

Referring physician 

Referring. physician s address: 
Family history of glaucoma 
Race ` 

Sex 

Date of birth 

Date of first visit 

Date of jast visit 

Active patient 

Date of next visit 

Time of next visit 

Tests required on next visit 
Notes 
Protocols 

















690 


OC Medical data 
750 0.25 mg Dexam 


Ocular surgery 
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time exceeded the number 16. This 
deficiency has been removed and the 
-JOP data can be searched without 
eonfusion..(2) In order to- perform 
meaningful. searches, a numerically 
coded registry of ophthalmic diag- 
- noses. was. necessary. As originally 
` developed, MISAR could store diag- 
noses only by words (full text). We felt 

that searches for diagnoses could be 
better performed with the selectivity 

and specificity of a hierarchial coding 
scheme of numbers. We chose to 
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205 Best visual acuity 

220 Correction 

230 Refraction, right eye 

260 Refraction, left eye 

300 IOP 

305 Diurnal IOP, off medication 

310 Diurnal IOP, on medication 

315 Medications during diureal IP measurements 

320 Ocular drug therapies 

325 Angie grading 

345 Outflow facility 

365 Cupzdisc ratio, by color. vertical 

375 Cup/disc ratio, by color, horizontal 

385 Cup/disc ratio, by contcur, vertical 

395 Gup/dise ratio, by contour, horizowal 
490,510 Systolic ophthalmodynomography 
500,520 Diastolic ophthatmodynemoeraphy 

535 IOP response to topical corticosteroids 

555 Dilation provocative tes? 

§75 Mapstone provocative test 

595 Prone provocative test 

855 Visual field loss 

679 Ocular diagnoses 


ethasone suppression of plasma cortisol 


760 Concentration of prednisolone suporessing lymphocyte 
transformation by 50% 

770 Sum of 0-, 1-, 2- and 3-hour glucose tolerance test values 
780 Phenylthiourea taster 
:790 Theophylline taster 

800 Protein-bounc iodine 

810 Thyroxin level 

820 Blood pressure 

-B40 Systemic disease(s) 


IOP response to topical epinephrine 


utilize Celenbrander’s ICD-9 coding 
system,” and we added the ability to 
manipulate this code to MISAR. 


PRESENT USES 
OF THE SYSTEM 


At the present time, the records of 
more than 1,165 subjects are entered 
into the data kase. The data that are 
now recerded on the computer for 
each subject are given in Table 2. The 
table also demonstrates the syntac- 
tical ehedks (Table 1) applied to data 


Two letters or two letters, 
two blanks, and five digits 
Three digits,.a dash, three 
digits, a.dash and four digits 
As above: 
4, Followed by five or six digits 


Yes, no, or unknown 
W.B, R, Y, or O 
MorF 

A valid date 

A valid date 

A valid date 

Yes, nc, or unknown 
A valid: date 

A valid time 


Yes, no, or unknown 


A number 
A number 
A number 


A number 

A number 

A number 

A number 

A number 

A number 

A number 

NN, NG, or GG 

Positive, negative, or unknown 
Positive, negative, or unknown 
Positive, negative, or unknown 
Yes, no, or unknown 

An ICD code 

An ICD code 











A number 
A number 


A number 
Yes, no, or unknown 
Yes, no, or unknown 
A number 
A number 


An ICD code 
A number 


entered. As an example, in field 
number 110, sex, the computer will 
accept only M (male) or F (female). All 
other entries are rejected and the 
person operating the program is 
requested to enter a correct item. On 
subsequent visits, new information 
suchas IOP measurements or changes 
in information previously entered are 
added to the data base. 

The data base is being effectively 
used in three major functions: (1) 
Orderly storage of data. Large 
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“amounts of’ data can be stored in a 
compact and accurate fashion. (2) 
Searches of the registry. Patients 
with a given diagnosis can be sought 
: for a variety ef reasors, As an exam- 
ple, a request for the names of all 
patients with open-angle glaucoma 
yields a list including many diagnostic 
entities. A request for the names of all 
patients with pigmentary glaucoma 
returns a more specie list. Searches 
can be performed to help select 
subjects. fer new stadies, Subjects 
with ar IOP greater than 25 mm Hg 
and without visual field loss might be 
sought for the testing of a new drug. 
Any logical combination of subject 
features entered into the data base 
can be used to define a search. For 
example, we are easily able to find an 
exact age-. s=x-, and race-matched 
group of subjects with secondary glau- 
coma: to serveas controls for a group 
_ Of subjects with primary open-angle 
glaucoma. A further condition for 
inclusion. in the study is that all 
subjects previously had tonography 
while receiving topical epinephrine 
therapy (2) Research into the func- 
tioning of the Center. Statistics can be 
gathered coneerning the number of 
visits per year. the number of items of 
data recorded per visit, and the 
number of tests perfarmed per visit. 
This type of information is useful in 
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planning further scheduling of pa- 
tients as well as in refining the data 
base.” 


COMMENT 


The data base system is capable of 
searching for and retrieving records 
meeting a set of criteria and counting 
the number of records in this set. No 
further statistical capabilities are 
presently available. A statistical pack- 
age will be added to the data base 
system. This package will be specifi- 
cally designed for, and built into, our 
system. 

At the present time, the date and 
time the data are obtained must be 
entered separately for each set of 
values. As an example, the recording 
of IOP, medications, ete, requires the 
date and time to be repeated for each 
entry. A system where a single visit 
would indicate the date and time once 
for all data obtained would reduce the 
entry and storage requirements, 

Presently, we are unable to utilize 
the dates when data were recorded in 
our searches. A search can ask for all 
subjects who have ever had an IOP 
greater than 30 mm Hg, but not for all 
subjects with an IOP greater than 30 
mm Hg in the past year. A list of all 
subjects with an IOP greater than 30 
mm Hg will include the dates of the 
measurements so that a manual 
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search would reveal the recent case 
However, this is less efficient tha “a 
direct computer search. A new im- 
proved version of MISAR is currently 
being tested at Beth Israel Hospita 
The new version allows for the ef- P 
cient recording and searching of data 
from multiple visits. This should 
relieve the problem of searching with- 
in specifie dates. oS 
These refinements in the computer 
system: will help us to conduct clinical _ 
research. In addition, the program can 
be made available via teleecommunica. ; 
tions to other investigators who wish z 
to join in collaborative studies. Many 
important ophthalmie questions re- 
main unanswered because a sufficient 
number of subjects cannot “be -obe 
tained by a single examiner or center. _ 
This prevents the acquisition of a pool 
of data large enough to answer ques-. 
tions concerning many diseases and = 
their therapies. Collaborative studies. 
utilizing the same computerized data 
base system, housed at one center and. 
accessed via telephone, would be a 
excellent solution to this problem. 
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Clonidine 


Effects of a Topically Administered Solution 
on Intraocular Pressure and Blood Pressure in Open-Angle Glaucoma 


Raymond Harrison, 3D, Chery! §. Kaufmann, MD 


A double-blind crossover study to 
determine the effects on intraocular pres- 
: ure (IOP) and blood pressure of topically 







a slonidine ‘hydrochloride by comparison 
with a 2% pilocarpine hydrochloride solu- 
“tion and placebo was carried out in a total 
: of 21 patients with open-angle glaucoma, 
sách of whom received a single drop of 
-each preparation in the same glaucoma- 
ous eye on separate days. Both clonidine 
olutions were effective in lowering the 
OP; the 0.25% solution was more effec- 
ive than the 0.125% solution, and the 
ormer was slightly less potent than pilo- 
arpine. Pupil: diameter was essentially 
nchanged In all but one of the patients 
after clonidine. Pilocarpine reduced pupil 
diameter in all patients. One eye treated 
with placebo also showed a reduction in 
pupil size. Both systolic and diastolic 
Jood pressure. showed a statistically 
significant reduction after clonidine, but 
the magnitude of the change was small. 






















sure changes as being a threat to the 
optic nerve but further studies in this 
aspect of topical clonidine therapy are 
required. 

3 (Arch Ophthalmol 95:1 368-1373, 1977) 
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We do not regard the minor blood: pres- - 
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lonidine hydrochloride (Catapres) 
is 2-@,6-dichlorophenylamino)-2- 
imidazoline hydrochloride, a com- 
pound first synthesized in 1962. The 
odorless, bitter-tasting, white crystal- 
line substance is soluble in water and 
alcohol and has a molecular weight of 
266.57. Clonidme effectively lowers 
blood pressure by a mechanism that 
remains te be fully elucidated. Indica- 
tions -are that central a-adrenergic 
stimulation by clonidine causes inhibi- 
tion of bulbar sympathetic cardioac- 
celerator and vasoconstrictor centers, 
with the resalt that sympathetic 
outflow from the brain is diminished 
and vagal activity increased. An 
initial direct stimulation of peripheral 
a-adrenergic receptors causes tran- 
sient vascconsiriction. The therapeu- 
tie oral doses most commonly em- 
ployed heve ranged from 0.2 to 0.8 
mg/day. 

Makabe! in 1966 reported a fall in 
normal and elevated intraocular pres- 
sure following intravenous adminis- 
tration of clonidine. Topically admin- 
istered clonidiae was found by Hass- 
linger? in 196% to reduce IOP in glau- 
comatous eyes. Subsequent studies’ 
have shown that clonidine can reduce 
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elevated IOP by 10% to 40% and that 
its action persists for at least four 
hours. Excellent local tolerance has 
been found to distinguish clonidine 
from topically administered epineph- 
rine, and no significant effects on 
accommodation or pupil diameter 
have been observed.* 

The purpose of this study was to 
assess the ocular and blood pressure 
responses to topically instilled clon- 
idine in open angle glaucoma and to 
estimate relative potency with respect 
to pilocarpine hydrochloride. 


METHODS 


Twenty-one consecutive patients with 
open angle glaucoma who fulfilled the 
criteria for the experiment were studied 
after informed consent was obtained. 
Table 1 gives the age and sex distribution 
of the subject population. All patients had 
a single drop of each of the four test 
solutions instilled. The test preparations 
were clonidine hydrochloride solutions of 
0.125% and 0.25%, 2% pilocarpine hydro- 
chloride solution, and a placebo solution. 
The order in which the drugs were admin- 
istered was determined randomly. The 
identity of the medications administered 
was unknown to physicians and patients. 
The diagnosis of open angle glaucoma was 
based on. typical early visual field defects, 
abnormal. cupping of the optic dise 
elevated IOP (in the absence of medica- 
tion), and gonioscopy. 

Patients with severe visual field loss or 
advanced cupping were excluded from the 
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study, as were: 
vision in one ey 











was obtained and a physical: examinati n 
conducted. Systemie hypertension, card 





Table 1.—Age and Sex Distribution of the Study Population 











39-49 53-62 63-67 Total 






commencing de Pa “the patient 
received a complete ophthalmic-exam 
> pi : tion including refraction, perimetry, an 
z ; - . gonioszopy. Com 


and urinalysis weve performed before thi 
study and on its <ompletion. Prior to t 
experiment al copical glaucoma me 
cations. were d-scantinued for two weeks 
In cases. in which orally administere 
acetazglamide wasbeing used, this medica 
tion was discortisaed 48 hours before a 
first day of the:study. 


























consecutive day = 
started at the same time each. morning 
Tonomatric (Gsldmann -applanation) and 
blood pressure measurements were mad 
Initial Visit hourly for eight hears on. the first.day, and: 
were made half an an ‘hour after administra 





one eyeonly anc ae was pera ; 
on both eyes throvgrhout the course-of the: 
trial. The eye with the higher tonome 
2 aps reading was trea Since we wished t 
as idi record ene-drop iestillation curves, tonog 

í ng, Wa cs Clonidine 1/8% raphy, which wold have vitiated th 
* f curves, was omitted. Furthermore, it wi 
; sat ø Clonidine 1/4% not ourintentiċn @ this study to explor 
ø’ the mechanism of action of clonidine, W 
o did not attempt t2-eorrect the changes i 
+ IOP for spontareens changes-in the opp 
e site eye because wedid not consider this | 
8 be a reliable acjusiment. Pupil diameter- 
and pulse rate were measured at the same- 
postadministrator intervals. Additionally, 
patients were asxesi how they felt; leading - 
questions about. psesible side-effects were 
avoided: Sponteneens comments by th : 
patients were recorded. 










Mean Response. 


y Pilocarpine 2% 


Data Analysis 
and Statistical Methods . 


Considerable igertance was attached 
to the choice cf the measures used to 
summarize the chsarved responses. 

1. The compounds were compared statis- 
: tically at each of the corresponding obser- 
“wy 1d 2. 8 4 5 6 7 8 Hours vation points after the treatments were 
` administered. The same comparisons were- 
made efter correcting for differences 
between the baseline values. 

2. As an estimate-ef the overall effect of $ 
the medication, use was made of a measure 





Fig 1.—Tonometry, treated eye. 
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PD,” which estimates the area between 

2 IOP curve and the baseline. 
_ 8. For each patient, the maximum effect 
achieved s was calculated. This is defined as 
the maximum decrease of IOP from the 
eline value. Another variable computed ` 
; the time that elapsed from. baseline 
til the maximum effect was produced. 
An IOP decrease of at least 5 mm Hg 
arbitrarily chosen as the basis on 
ch to estimate the onset and duration of 
‘eet. Onset is defined as the elapsed time 
tila decrease in IOP of at least 5 mm Hg 
was first observed. 
‘To test the hypothesis that there were no 
ean. treatment differences, two-way 
nalyses of variance were carried out. 
Whenever they disclosed the presence of 
ghificant differences between treat- 
ents, the treatments were eompared 
pairwise with the aid of a Scheffe method 
f multiple contrasts.’ 
À statistical bioassay was also per- 
‘ormed for each of the variables. Relative 
tency ig defined-as the ratio of the dose 
f the standard preparation (pilocarpine) 
would produce on the average the 
Mme response as a given dose of the test 
reparation (clonidine). 


RESULTS 
intraocular Pressure 


Figure 1 displays the mean IOP in 
‘treated eye recorded during the 
*xperiment. The mean diurnal varia- 
tion may be estimated by examining 
he data collected during the initial 
it; it is mirrored, albeit at a reduced 
OP level, in the placebo values. In 
examining the pressure differences, it 
can be seen that pilocarpine 2% was 
significantly better than placebo from 
jour 2 until the end of the trial. Clon- 
ine 0.25% was significantly better 
an clonidine 0.125% at hour 3 and 
ereafter. There also were signifi- 
cant differences in IOP values be- 
tween clonidine 0.125% and placebo at 
hours 2 and 3, and between pilocarpine 

d clonidine 0.25% at hour 6. How- 
ver, when differences from baseline 
were. compared, these three differ- 
nces between the test solutions 
roved not to be significant. 

Hourly relative potency estimates 
of the medications showed a decreas- 
ing potency of clonidine during later 
observations. The bioassay’ for. the 
































































that 2% pilocarpine was equivalent in 
potency to 0.4% clonidine. 
“Table 2 presents. the mean onset 





summary variable SPD suggested - 


Patients obtaining an effect, 


Mean onset of effect, min 
Mean duration of effect, min 


Mean maximum decrease of 


No. (%) 


Table 2:—Mean Onset and Duration of Effect on IOP, 
Maximal Effect, and Time to Maximal Effect 


“Clonidine 
0.25% 


Clonidine: 
0.125% 


14 (67.9%) 16 (76%) 


Pilocarpine 


18 (86%) 





154.3 135.0. 


135.0 





270.0 


IOP from baseline—all 


patients, mm Hg 


275.0 





Mean time to maximum 
change from baseline—all 


Mean Response 
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patients, min 


25 


20 


ee 


Ee 


3 4 5 6 
Fig 2.—Tonometry, untreated eye. 
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initial Visit 
Clonidine 1/8% 


Clonidine 1/4% 


Pilocarpine 2% 
Placebo 


Hours 
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_ Mean Response 


0g n 
Pargi 


41 52 83 4 
Fig 3.—Systolic blood pressure. 


and guration of effect, maximum 
decrease ef IOP fram baseline, and 
time so maximal effect. On placebo, 
only den patients. (48%) actually 
showed anveffect as measured by a net 
change of 5 units or more. Clonidine 
0.125% was effective in 14 patients 
(67%), and clonidine 0.25% in 16 
patients (75%). Pilocarpine produced a 
respone in I8 patients (86%). The 
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Initial Visit 


Pilocarpine 2% 
Placebo 


9 Clonidine 1/4% 
PA Clonidine 1/8% 


5 6 7 8 Hours 


mean time of onset was equal for 
clonidine 0.25% and pilocarpine, oc- 
curring at 24 hours. The onset was 
somewhat slower with the 0.125% solu- 
tion of clonidine and slowest (just 
under four hours) with placebo. The 
mean duration of effect was longest 
with pilocarpine, followed closely by 
clonidine 0.25%. In both treatments 
the duration of effect exceeded four 





hours. Placebe-was next in durat 
effect. and clonidine 0:125% last: 
Pilocarpiae produced the maxi 
mean decrease from baseline, 9. 
Hg, and toek the longest time o 
average to reach’ the maximum G 
over five hours). < 
Clonidine 9.25% Pee -dlonidi 
0.125% preduced the next. larg 
mean maximum effects, —~7.6 and 
mm Hg, respeetively. Clonidine 0.2 
was on the average 85 minutes sloy 
to reach its mean maximum eff 
thar clonidine 9.125%. Placebo had th 
smallest meximum. effect, which Wi 
reached at abeat 414 hours. 
Comparing the mean time to maxi 
mum effect with the mean onset i 
interesting. It can be seen that t 
effect of placebo was maximal just. 
minutes (at a mean of ~4.9 mm Hg 
after its onset. The same was true 
clonidine 0.128%. By contrast, elon. 
idine 0.25% reached its méan ma 
mum effect nearly three hours afte: 
the onset. Oae may suspect, therefore 
that: those patients in whom’ 
weaker treatments are at all effecti 
will reach their maximum responses 
at an early stage, after which the I 
will slowly rise again. Figure 
displays the mean IOP values for the 
untreated eye after the four. trea 
ments. There were no significa 
differences. 

























Blood Pressure : 


Figure 3 shaws the time course of 
the mean systolic blood’ pressure 
values after the various treatments. It 
ean be seen that both concentratio: 
of clonidine tended to: reduce 
systolic blood pressure below its b 
line value. These differences reac 
the 5% level-of significance at hou 
although no pairwise contrast 
significant by the Scheffe test. 
correction for baseline difference 
however, the two-hour and five-hou 
readings yielded significant. pairwise 
contrasts. At two hours placebo wa: 
different from the 0.125% solution o : 
clonidine, and at five hours placebo. 
differed from the 0.25% solution of. 
clonidine. The summary variable SPD 
showed a significant difference but no 
accompanying significant -pairwis 
contrasts. Noneof the relative pote 
cy estimates was associated w 
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95% confidence limits. Figure 4 

resents time-effect curves for mean 
tolic blood pressure. It can be seen 
om the graph that clonidine 0.25% 
ned to have the greatest effect on 
tolie blood. pressure, followed by 
nidine 0.125%. At three hours the 
eatment means were significantly 
erent at the. 5% level; however, no 
ificant pairwise contrasts were 
erved.. It should be noted that 
nough these bleod pressure differ- 
ences were statistically significant, 
th magnitude of the mean changes 































Pupil Size 


ll the patients showed a reduced 
il-size after treatment with pilo- 
jine. In 16 of the patients this 
et of pilocarpine became evident 
hin half an hour of the instillation, 
in all but one of the patient’s pupil 
o reduction after pilocarpine per- 
ed throughout the eight-hour ob- 
vation: period. By contrast, all but 
ir patients showed no change in 
upil size after treatment with cloni- 
dine. In two patients the pupil was 
enlarged after both the 0.125% and the 
0.25% clonidine solution, this enlarge- 
‘ment being observed from the second 
through the fifth hour after clonidine 
0.125% and from the first to the sixth 
nd the first to the eighth hour, 
espectively, after clonidine 0.25%. 
Another patient showed increased 
“pupil size from the fourth to the 
seventh hour after clonidine 0.25%, 
and a single patient had a reduced 
pupil size at the first and second hours 
_after treatment with the 0.25% clon- 
dine solution, Reduced pupil size was 
„also noted at all test intervals in one 
patient after placebo treatment. The 
_|nereases in pupil size after clonidine 
were clinically insignificant. 













Safety 


No significant changes in pulse rate 
ere observed at any time during the 
trial. 

_ In response to the question “How do 
you feel?” no subjective complaints 
“were voiced by any of the patients 
after placebo or clonidine 0.25%. After 
` dlonidine. 0.125% two patients (9.5%) 
-had complaints; one reported having 
experienced palpitations before the 
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Mean Response 


Initial Visit 


aes Pilocarpine 2% 


peeeenneeat 
. Niasa ien 5 
` e s 
Sy Pid < ‘On, S g Placebo 
> oy 
A œa m Amam Clonidine 1/8% 
` 


75 


Ye 4 2 3 4 


treatment that continued for the first 
two hours after the treatment; the 
other patient, who had also had mild 
redness of the eye one hour after 
instillation of the 0.25% solution of 
clonidine, also had redness of the 
treated eye four hours after treat- 
ment with the 0.125% solution (exami- 
nation showed moderate medial con- 
junctival redness). After pilocarpine 
2% treatment, six patients (28.7%) had 


subjective eompiaints, which included 


blurred vision lasting from one to four 
hours. The only ether adverse reaction 
was mild itching in a patient who had 
received the 0.125% solution of cloni- 
dine. 


5 6 7 
Fig 4.—Diastolic blood pressure. 


f! Clonidine 1/4% 


8 Hours 


Pairwise t tests of the laboratory 
values obtained before and after 
treatment resulted in no significant 
differences for any of the variables. 


COMMENT 


The present single-dose study com- 
paring topical clonidine with pilocar- 


‘pine in the treatment of open angle 


glaucoma has shown that both the 
0.125% and the 0.25% solution of clon- 
idine were effective in lowering IOP. 
The 0.25% solution was more effective 
than the 0.125% solution and slightly 
less potent in lowering IOP than the 
2% pilocarpine solution. There were no 
local side-effects of any consequence 
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after-clenicine instillation into the eye 
and the ‘pupillary diameter was essen- 
tially unchanged i in al but one of the 
patients, By contrast, all the patients 
had @ reduced pupil sze after treat- 
ment with pilccarpine. While both 
systoli¢ and diastolic blood pressure 
- showed a statistically significant re- 
duction wit clonidine, che magnitude 
of the caanges was slight. We do not 
regard. the minor Eleod pressure 
changes. as being potentially danger- 
ous te “he əptie nerve, but further 
studies with long-term use on this 
aspect 0° torical elonidme therapy are 


clearly reqaired and are being 
planned. 
Leydhecksr and Hertlein’ treated 


“21 glauceme patients with the 0.125% 
solution of clonidine four times a day 
and tried te determine whether the 
reductos in intraocular pressure after 
clonidine treatment might be a conse- 
quence ef its systemie hypotensive 
effect. They found that TOP decreased 
independently of the Elood pressure. 
The blood pressure only fell initially, 
and in Galf of the patients it had 
returned to its: baseline level by the 
third dav-of the treatment: in the 
other naif of the patients the blood 
pressure rermaimed only 15 mm Hg 
below the initia values; a drop which 
was net considered clisieally signifi- 
eant. On the other hand, the intraoc- 





L Makabe. R: OpktBalmologieal studies with 
dichlorophes|-acnineir idazoline. Dtsch Med Wo- 
chenschr 911686 1653, 1966. 
ie Catapres: Æ tew drug lower- 
saure. Alin Monatsbl Augen- 











: fig Sof the Reducing 
Effect of Clap S O% Ophtactmic Pressure, 
thesis, Heidélberz: 1976. 

5. Scheffe H: Phe Analysis & Variance. New 
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ular pressure remained 10% to 40% 
below its initial, elevated value. While 
Jiinemann and Schmidt* observed a 
lowering of intraocular pressure also 
in the untreated eye, suggesting a 
central mechanism of the antiglau- 
coma action of clonidine, we noted 
that pressures in the untreated eye of 
our patients following clonidine appli- 
eation to the other eye did not differ 
significantly from the values obtained 
after placebo treatment. 

In our study both clonidine 0.25% 
and pilocarpine 2% began to take 
effect—in terms of an IOP reduction 
of at least 5 mm Hg—2%4 hours after 
administration, and the average dura- 
tion of effect of both solutions 
exceeded four hours. These results 
agree with Heilmann’s* observations, 
but a double-blind study performed by 
Jahnke and Thumm,’ who also eom- 
pared the 0.25% solution of clonidine 
with 2% pilocarpine and placebo, 
showed that a significant reduction in 
intraocular pressure was maintained 
after clonidine for more than eight 
hours. It is possible that duration of 
effect was underestimated in our 
study since we observed the patients 
for only four or five hours after the 
onset. 

Review of the further German liter- 
ature on this subject’ adds to our 
betief that clonidine may have very 
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real advantages as compared with 
other topically administered antiglau- 
coma agents. The absence of pupillar: 
contraction is am advantage because 
miosis is often yery detrimental to 
vision in patients with cataracts; 
moreover, ciliary muscle stimulation 
produces a tersporary myopie change 
in refraction which is very disabling: 
in yourger and rtiddle-aged patients. 
These serious crawbacks’ are not 
encountered with the use of clonidine. 
Topical epinephrme therapy is fre- 
quently not tclerated owing to local 
discomfort, severe conjunctival hyper- 
emia, and tearing. Epinephrine may 
also sometimes raise the blood pres 
sure anc cause tachycardia and even 
ECG ckanges in susceptible individ. 
uals, 
The ophthalmic solution of clonidine 
merits -further «linieal trial since 
regular: instillation of the solution 
may be expected to potentiate the 
10P-lowering effect and to havea: 
diminishing effect. on blood pressure, 
which would tend to revert back to 
pretreatment leveis. 


Statistical analyses were performed by Eugene 
Laska, PhD, and Carole Siegel, PhD, Rockland.. 
Research Institute, Oraageburg, NY, : 

The clonidine hyérochloride solutions used in 
this investigation were-supplied in the form of 
Glaucopres by Boehringer Ingelheim Ltd, Elna: 8 
ford, NY. : 


Klin Monatsbl Augeshetkd 161:78-82, 1972. ; 
10. H-J Merte, Hellmann K; (eds): Clonidin in: 
der Augenkeilkunde (Cimidine in Ophthalmalo- 
gy). Sympozium on 2-(28-dichlorophenylaming): 
2imidazolize hydrochloride, Munich, Oct 1 
1972. Stuttgart, Wes: Germany, Ferdinand Enk 

Verlag, 1974. 

11. Conrads H: Catapmes for the treatment of 
glaucoma iż general ophthalmic practice. Klin 
Monatsbl Augenheilkd 162:90-92, 1973. 

12. Edelhauser EM: Clinical experience with: 
the local administration & clonidine in glaucoma, 
Klin Monatsbl Augewhetikd 158:514-517, 1971. 
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© Twenty-four eyes of 20 patients with 
chronic open angie glaucoma who had a 
rabeculectomy were studied retrospec- 
tively. Trabeculectomy resulted in a 
ignificant lowering of mean intraocular 
pressures and improvement of pressure 
control for the group. Progression of 
_yigual field detects occurred in all 24 eyes 
preoperatively, white postoperatively, the 
fields of 14 eyes showed no change, but 
“the other ten showed further progression. 
A comparison of the pressures of the eyes 
— showing continued progression after sur- 
gery with the-eyes showing no further 
- progression revealed no significant differ- 
ence in the mean preoperative or postop- 
erative pressure or the mean pressure 
reduction after surgery. Measurements of 
the quality of the control, however, 
— showed that the quality of pressure 
‘© “control was significantly better in the eyes 
-that did not show progression of field loss 
5 postoperatively. Careful postoperative fol- 
jow-up observation of the visual field 
remains necessary even after successful 
-surgical pressure reduction. 

“(Arch Ophthaimol 95:1374-1377, 1977) 
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variety ef surgical procedures 

have’ been devised to lower 
intraocular pressure in patients with 
chronic epen angle glaucoma.” Most 
of them, in order to reduce the intra- 
ocular pressure, create a fistula 
between the anterior chamber and the 
subconjunctival space, which allows 
aqueous to drain. 


The effectiveness of these oper- 
ations has usually been judged by 
their ability to lower IOP. All of the 
operations commonly used have been 
fairly successful when judged in this 
way.’ The effectiveness of surgical 
pressure reduction in halting or 
slowing the progression of visual field 
loss has received less attention. 


Fig 1.~—Frequency distribution of mean preoperative and postoperative |OPs for the 24 
eyes. Shift to lower mean pressures after trabeculectomy was statistically significant. 
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‘ative pressure results, 


Table ‘.—Frequency Distribution 


c? Pressure Reduction 
“ter Trabeculectomy 


OP. Caen mm Hg” No. of Eyes 


“Median pressure reduction, 8.5 mm Hg. 








Burke" found that despite success- 
ful filtering surgery, a sizable propor- 
tion of pazients showed further pro- 
gression o7 their visual field defects. 
He did not tind any ifference in IOPs 
in the grouo that had progressive field 
loss from the group that did not. 
Boyd? reported a high incidence of 

“progressive visual field loss after 
surgery when compared with medical 
therapy. He did not relate this to 
pressares attained after therapy. 
Leydhecker* described a series of 
patients shewing less field progres- 
sion when pressure was normalized 
after surgery. Smith showed there 
was less field progression after sur- 
gery than trere had been before sur- 
gery, but fle clinical data relating 
progressive teld loss to postoperative 





„pressure camtrol for individual pa- 


tients were Bot presented. 

We studsed, retrospectively, the 
visual fields of open angle glaucoma 
patients whe had filtering surgery 
performed, cad analyzed the relation- 
ship hetwee- the effect. of the opera- 
tioñ ia reducing pressure and the 
postoperative changes in visual field 
defects. 


SUBJECTS AND METHODS 


All visual fields of chronic open angle 
glaucoma patients who had a trabeculec- 
tomy performed by one of us (5.M.D.) from 
1969 through cae first half of 1975 were 
reviewed. 

All fidd defects were E E by one 
observer (E.B..} who noted which fields 


` showed progressive loss. To ensure an 





objective analysis, the observer did not 
know the date ef operation or the postoper- 
and fields of a 
number of noneargical patients were also 


; randomèy inclu ed. 


Visual feld examinatione were per- 
formed Fy experienced technicians on the 
Goldmann or Geulus perimeters, with use 
of both static and kinetie techniques. 
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% of IOP Recordings > 2) mmHg 


Fig 2.—Frequency distribution of percentage of pressure readings greater than: 21 
Hg for preoperative and postoperative periods showing that quality of pressure con 
fer most patients was greatly improved after trabeculectomy. 


Progression of visual field defects was 
said to occur when any of the foll owing 
changes were present: (1) deepening of a 
scotoma on static perimetry by 0.5 log unit 
or more, or a change of a scotoma from 
relative to absolute; (2) widening of a 
scotoma on statie perimetry by 3° or more; 
or (3) widening of a nasal step or other 
ee defect on kinetic perimetry by 

° or more. 

The clinical data, including date of oper- 
ation, were subsequently examined. All 
patients were included who met the follow- 
ing criteria: (1) at least three preoperative 
fields showing well-documented pro- 
gression of defects; (2) maintenance of 
adequate visual acuity for reliable plotting 
of the fields; (8) no other ocular abnor- 
mality that would affect the visual field; 
and (4) at least 18 months of postoperative 
field follow-up. 

The 12 months preceding operation were 
used to evaluate the preoperative pres- 
sures. The postoperative assessment ex- 
cluded the first six weeks after surgery. 

Preoperative and: postoperative mean 
IOPs were compared using a hierarchical 
(nested) model of analysis of variance. The 
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comparisons of the variances between 10 
readings per patient were carried out-w i 
Scheffé’s. method -of weighted lea 
squares. An analysis of weighted propor: 
tions was used fer comparisons: involving. 
percentage of pressure recordings above 2 
mm Hg. These tec ues were necessary 
because the numberof pressure readings 
available ‘per patient was different. 





RESULTS 
Patient Group 


Twenty-four eys of 20 patients : 
(eight men and 12 women) were stud- 
ied. Nineteen patients had chronic 
simple glaucoma, while one had _ 
chronic glaucoma associated witha 
contusion angle deformity. The me= 
dian age at the tims of operation was 
65 years, with a range of 35 to 79 
years, 

Preoperatively, the mean follow-up 
ranged from seven months to eight 
years (median four years), and the 
number of fielcs available ranged 
from 3 to 17 (mediaz 7). In the. poster 































































-INO of eyes 
"Preoperative mean IOP, 
; mm Hg 
Postoperative mean IOP, 
mm Hg 
-Mean IOP. reduction, 
oo mm Hg 
“Percentage of 

-postoperative pressure 
“readings > 21 mm Hg 





Table 3. 


‘Preoperative mean 
variance between 
>“ pressure readings, 
Postoperative mean 

“variance between 
pressure readings, 
mm Hg 





Table 4.~Prevalences of 


Postoperative 
Field 
Progression® 


"ty? = 0.686; P > 3. 


Table 5. 





@ = 5.662; P < .02. 


erative period, the follow-up ranged 
from 18 months to six years (median 
8! years), and the number of fields 
vailable ranged from 3 to 15 (median 


‘Effect of Surgery on IOP 


The distribution of mean preopera- 
tive and postoperative pressures of 
the individual eyes is shown in Fig L 
There was a significant shift to lower 
pressure levels after trabeculectomy. 
The means for the entire group were 
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‘Table 2.—Preoperative and Postoperative Status of Eyes With and Without 
l Postoperative Visual Field -Loss 


“postoperative No Postoperative 
Progression P n of Field 
of Field (Significance) 


26.2 


16.8 


10.4 





Individual Pressure Reading Variances in Eyes With and Without 
Progressive Postoperative Field Loss 


Postoperative 
Progression 
of Field 





Progressive Field Loss in Eyes With Greater 
and Lesser Postoperative Pressure Reductions 





Prevalence of Postoperative Progressive Field Loss 
in Eyes Relative to Postoperative Pressure 


Postoperative No Postoperative 
i Highest Postoperative Field Field 
Pressure Recorded, mm Hg Progression* Progression Total 















23.8 (P > .2) 


15.4 (P > .2) 









8.4 (P > .2) 









No Postoperative 
Progression of Field 
(Significance) 











28.7 (P > .2) 





4.4 (P<< .005) 

















No Postoperative 
Field Progression 










24.7 mm Hg preoperatively and 16.0 
mm Hg postoperatively (P < .001). 

The distribution of the amount of 
pressure reduction after surgery is 
shown in Table 1. The median pres- 
sure reduction for the entire group 
was 8.5mm Hg. 

The percentage of pressures over 21 
mm Hg was used to assess the quality 
of pressure control. There was a 
significant improvement in the quali- 
ty of pressure control after surgery 
(Fig 2). Sixty-four pereent of all 


` preoperative pressure readings were 


greater than 21 mm Hg, whereas only 
9.3% of postoperative pressures were 
greater than 21 mm Hg (P < .001). 


Behavior of Visual Field 
After Surgery 

In all 24 eyes progression of visual 
field defects occurred preoperatively 
and was the indication for filtering 
surgery. Postoperatively, 14 of the 
eyes showed no further change in 
their visual field, while in the remain- 
ing ten eyes further progression of 
defects occurred. Two of these devel- 
oped fresh scotomas, and the other 
eight showed extension or increased 
density of existing defects. 

The differences in mean pressures 
before and after surgery, in the 
amount of pressure reduction, and in 
the percentage of postoperative pres- 
sure recordings greater than 21 mm 
Hg of those eyes showing postopera- 
tive deterioration and those without 
further progression (Table 2) could 
not be statistically significantly se- 
cured. The mean variance of all post- 
operative pressure readings was sig- 
nificantly higher in the ten eyes that 
progressed than in the 14 eyes that did 
not. Preoperatively, the mean pres- 
sure variances, though obviously much 
higher in both groups than the postop- 
erative variances, were not signifi- 
cantly different (Table 3). 

There was a slightly higher preva- 
lence of progression in those eyes 
whose pressure was reduced by 9 mm 
Hg or more compared with those 
where pressure was reduced by 8 mm 
Hg or less (Table 4), but the difference 
was not statistically significant. 

The prevalence of progressive field 
loss after surgery was significantly 
lower in those eyes where pressures 
were always controlled at or below 21 
mm Hg than in those where pressures 
greater than 21 mm Hg were some- 
times recorded (Table 5). 


COMMENT 


The rationale of the medical and 
surgical treatment of glaucoma rests 
on the assumption that lowering 
elevated IOP protects the visual field 
from further progressive loss or slows 
the rate of progression. If this is true, 
one would predict there should be less 
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evidence of progressive visual field 
loss after surgical pressure reduction 
in a group of patienzs. whose field 
defects had been’ progressing. 

The results of this study fulfilled 
this prediction. Of the &4 eyes studied, 
call showed pregressive field defects 

* before surgery, and 14.(58%) showed 
no -further progressisn postopera- 
tively. 

When th= eyes with progressive 
field loss were compared to the eyes 
whose fields were staple postopera- 
tively, the oly pressurs parameter in 
which there was a statistically signifi- 
cant. difference was tke mean vari- 
ance of the pressure readings during 

-> the postoperative pericd, whereas the 

Mean preoperative anc postoperative 
pressures, the mean pressure reduc- 
tion after surgery, and she percentage 
of pressure recerdings greater than 21 
mm Hg were not statistically signifi- 
cantly different in the -wo groups. 

The variance of the: postoperative 
IOPs measures the: fluctuation of the 
pressure. readings abave and below 
the mean. Although the mean postop- 
erative pressures of the group of eyes 
that showed progressive field loss 
were not significantly aigher than in 

those that did not progress, the pres- 

~ sures were loss:stable and varied over 
a significantly wider range. 

When the eves witl the greatest 
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pressure reduction were compared 
with the eyes with the least pressure 
reduction, no statistically significant 
difference in the frequency of pro- 
gressive field loss was found; however, 
when the eyes are divided on the basis 
of good pressure control, ie, no pres- 
sure greater than 21 mm Hg recorded 
vs fair or poor control or pressures 
greater than 21 mm Hg sometimes 
recorded, a significantly lower preva- 
lence of progressive field loss was 
found in the group with better pres- 
sure control. The correlation was not 
perfect, since three of 14 eyes showed 
further field loss despite good qualita- 
tive control of pressure. 

It would appear, therefore, that one 
cannot predict the behavior of the 
field of an individual patient on the 
basis of the pressure level or the 
amount of pressure reduction attained 
after surgery. The performance of a 
successful filtering operation in terms 
of pressure reduction does not. guaran- 
tee the visual field loss will not pro- 
gress. Careful follow-up and meticu- 
lous visual field testing of each 
patient will continue to be necessary. 

The prognosis for further field loss 
seems to be better if postoperative 
pressures are consistently controlled 
at lower levels and do not fluctuate 
widely. This finding substantially 
agrees with Leydhecker. 
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We did not study whether or not the 
rate of progressien of field loss was 
altered after surgery in those eyes 
showing progression. The difficulty in: 
quantifying rates of -progression 
meaningfully frora retrospective data. 
made an objective analysis of this 
parameter impossible. | 

The explanatior for the failure of 
successful surgica: pressure reduction , 
to control field loss in all. patients 
might be that IOP elevation is.only 
one factor in the production of the 
glaucomatous visual field loss, and the: 
filtering procedure does not affect the 
other factors. E 

Our study confems the commonly. 
held belief that the prognosis for- 
progression of g!aucomatous. visual. 
field loss is improved. after. surgical 
pressure reduction. This agrees with 
the concept thai in the face of: 
elevated pressures and progressing: 
field defects, the small risk of surgery. 
is warranted in an effort to improve 
pressure central. edr 
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Carbonic Anhydrase Inhibitor Side Effects 


Serum Chemical Analysis 


David i2 Epstein, MD, W. Morton Grant, MD 





. Multiple serum chemical values were 
xamined in 92 patients with chronic glau- 
yma who were treated with the carbonic 
ihydrase inhibitors. (CAls) . acetazola- 


ide or methazolamide, seeking relation- 


ships between serum. composition and 
ymptomatic side effects. Of the 92 
atients, 44 complained. of a symptom- 
omplex.of malaise, fatigue, weight loss, 
epression, anorexia, and loss of libido, 
which we have found most commonly to 
threaten. continuation of therapy. Patients 
who had. this symptom complex were 
significantly: more acidotic. than those 
without it. Ten of 24 patients who had 
chemical evidence of excessive acidosis 
reported a dramatic alleviation of symp- 
mg when sodium bicarbonate was 
fhistered, although their serum GO,- 
‘combining power changed little. There 
Was no correlation of the symptom 
complex with serum potassium. con- 
entration, except in a few patients who 
were simultaneously receiving chlorothia- 
zide diuretics for systemic hypertension 
and who became frankly hypokalemic. 
_ (Arch Ophthalmol 95:1378-1382, 1977) 
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arboric anhydrase inhibitors 
(CAIs) have often proven effec- 
tive and valuable in long-term man- 
agement of glaucoma.’ However, the 
usefulness of these agents frequently 
has been limited by intolerable side 
effects. As many as one third of 
patients have been unable to continue 
to take CAIs beeause of attendant 
unpleasant and debilitating actions.’ 
Surprisingly, there has been little 
understanding or investigation of the 
reasons for these side effects.” 

We have sought some clarification 
and logical means for alleviating part 
of the problem, by examining chem- 
ical analyses of the serum of glaueoma 
patients andergoing chronic CAI ther- 
apy, looking for relationships between 
serum composition and symptomatic 
side effects. 


METHODS 


The. CAIs utilized in this study were 
acetazolamide tablets (Diamox) 250 mg 
given four times a day; acetazolamide 
capsules (Diamox Sequels}, 500 mg twice 
daily; or methazolamide tablets (Nepta- 
zane), 50 mg three times daily. Serum 
chemical profiles were determined in .56 
glaucoma patients prior to, and two to four 
weeks after, initiation of long-term CAI 


therapy. Serum chemical profiles were also. 


determined in a separate group of 36 glau- 
coma patients who were. already under 


long-term CAI therapy. (longer than three 


weeks) witheut pretreatment. chemical 


studies. The serum chemical profiles con- 
sisted: of assays of CO.-combining power, 
Cl, K, Na, BUN, creatinine, glucose, total 
protein, Ca, P, alkaline phosphatase, and 
CAI concentrations. In certain cases, an 
evaluation was made of the effects of 
administering sodium bicarbonate tablets 
(7 mEq each, toa total daily dose of 56 te 70 
mEq) in addition to CAIs. 

The serum samples for analysis were 
regularly taken 2 to 4.5 hours after the last 
dose of the CAI, but in certain cases in 
which a special study was made of serum 
levels of acetazolamide and methazola- 
mide, the serum samples were obtained at 
various other times, such as just before the 
next dose was due. 

Serum sodium ard potassium levels were 
determined by flame photometry, and 
serum CO,-combining power by a modified 
Van Slyke technique. Serum acetazolamide 
and methazolamide levels were assayed by 
the manufacturer, utilizing a modification 
of Maren’s technique.* A small number of 
CAI assays were similarly performed in 
our laboratory according to Maren’s tech- 
nigue:®- All other- serum determinations 
were performed on a chemistry analyzer. 

The occurrence of significant disabling 
side effects was determined by interview 
by a physician who was supervising treat- 
ment. Side. effects were deemed to be 
significant. when they threatened the 
continuation of CAI therapy. Patients who 
could not complete a full two-week course 
of CAI therapy because of side effects 
were excluded from. this study. Also; 
diabetic patients receiving insulin therapy 
were excluded from this study. 
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_ RESULTS © 
-Sids Effects and 
Chemical Measurements 

A symptom. complex of malaise, 
fatigue, weight loss, depression, ano- 
- rexia, and often loss of libido was 
present in 44 af the 92 patients who 
were studied. These symptoms appear 
to us and te our mentor, P. A. 
Chandler, 20 be the most-common side 
effects threa-ening many patients’ 
continuation ef CAI therapy, with 
either acetazlamide or methazola- 
mide. Patierts with this malaise 
symptom complex were found in this 
study te be significantly more acidotic 
under treatmeat with CAIs than those 
‘who dic sot Bave these side effects 
(P< 0€1)(TeBle 1). This was true for 
the 56 whe hadthe pretreatment base- 
line seram chemical studies and also 
the 36 patients who did not (P < 001). 
This was true for patients receiving 
methazclamide as well as for those 
receiving acetazclamide (P < 01) (Ta- 
ble 2). Patients receiving acetazol- 
amide tended to have greater acidosis 
than these taking methazolamide, but 
this was not statistically significant 
with the give~ sample size. Excessive 
systemic acicesis, defined as a CO,- 
-combining pcwer less than 21 mEq/ 
liter, was <igr ifieantly more prevalent 
in patients with malaise symptoms 
than in those without (P< .001): with 

malaise; 28 of 44; withowt, 8 of 48. 
The level cf serum potassium did 
not correlate with the presence of the 
malaise symytom complex (Table 3). 
Both patients with and without these 
symptoms dzmonstrated a similar 
slight decrease in serum potassium 
level. However, patients receiving 
concurrently 2 CAI for glaucoma and 
a chlorcthiazice diuretic for systemic 
“hypertension showed a significantly 
greater decrease in serum. potassium 
level (P< 601) (Tabe 3). Eight 
_ patients bad signifieant hypokalemia 
(defined as K- < 3.5 mBiq/liter) while 
receiving CAF, but all ef these were 
also being treated with chlorothiazide 
diuretics for systemic ‘hypertension. 
Six of these eight patients had symp- 
toms of malsise, etc, and in three of 
these sik patients, the symptoms were 
completely zHeviated by potassium 
` supplementation. Prior to potassium 
supplementation, the three patients 
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No maiaise 
With malaise 
(Normal 24-32) 
Chloride levels, mEq/tliter 
No malaise 
With maiaise 
(Normal 96-109) 






three times daily 
Acetazolamide, 250 mg 

four times daily tablets 
Acetazoiamide, 500 mg 
twice daily sequels 
(Normal 24-32) 





*Numbers in parentheses indicate number of patients in-each grcup.. Values expressed as 


milliequivaients per liter. 


No malaise 
With malaise 
On other chlorothiazide diuretics 






No Malaise 
AN 


Table 1.—Prolonged Effect of CAI on Serum Co, Comainin 
and Serum Chloride Leveis 


Baseline Receiving CAI | 7 
CO, levels, mEq/liter ‘ : 


26.9 + 0.3 





103.8 + 0.6 


104.8 + 0.5 





Table 2.—Prolonged Effect of Different CA! Agents on Serum co, 
Combining. Power* 


Dose No Malaise With Malaise E 
Methazolamide, 50 mg we 


24.4 + 0.4 (19) 





23.7 + 0.5 (19) 


23.3 + 0.7 (10) 


Table 3.—Prolonged Effect ‘of CAI on Serum K‘ Level* 






*Values expressed as milliequivaients per liter. 


Table 4.—Prolonged Effect of CAI on Serum Chemical Factors 












g Power 








27.1 + 0.4 






-23.9 + 0.3 









20.8 + 0.4 









106.8 4.0.5 












109.9 +.0.7 













21.8 + 0.7 (16) 












20.8 + 0.6 (18) 










19.5 + 0.7 (10) 







Receiving CAI 
4.25 + 0.05 
4.28 + 0.06 
3.60 +0.16 


4.50 + 0.07 
4.60 + 0.08 






With Malaise 












`x 
Receiving 
Constituent Baseline CAI 


Sodium 142.0205 1407+05 
BUN 176211 19.14+1.2 
Creatinine 1.05 + 0.04 
Glucose 97.2 +48 

Total protein 7.10 +0.11 
Calcium 9.63 +0.14 
Phosphorus 3.39 +0.13 


Alkaline 
phosphatase 35.8+1.9 

























97.8247 

7.02 + 0.09 
9.78 +0.16 
3.42 +0.15 
















37.3 + 2.7 





whose symptoms were relieved by the 
supplementation all had serum potas- 
sium levels of 2.7 mEq/liter or less 
while taking a CAI plus a chlorothia- 
zide diuretic, and they appeared ill. 
Eight patients who were not receiving 
other diuretics and who were not 
hypokalemie, but who had malaise, 
ete, did not have their symptoms alle- 
viated by systemie potassium admin- 
istration (40 to 60 mEq/day). 


All other serum chemical measure- 
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Baseline : CAI 
141.3 +0.5 
18.2+1.2 
1.08 + 0.03 
97.343.5 

7.15+0.10 
9.71 +0.18 
3.59+0.18 





























36.9+2.9 






Receiving 
















Normal 

140.5+0.& 135-145 mEq/liter 
20.341. 8-20 mg/100 mi 
1.42+0.G4 2.6-1.3 mg/100 mi 
108.6+8.C 5-110 mg/100-mi 
7.1820. .0-8.0 gm/100 mi 
9.842 0.93 €.2-11.0 mg/100 mi 
3.5420.08 25-45 mg/i00 mi 





































37.423.C 10-42 iU iter 








ments failed te correlate with the 
presence of the malaise symptom 
complex {Table 4). 

Seventeen patients had symptoms 
of gastrointestinal distress, character- 
ized by abdominal eramping, burning, 
irritation, or nausea, with or without 
diarrhea. The presence of these symp- 
toms did not correlate with any serum 
chemical change. These symptoms of- 
gastrointestinal distress seemed to 
occur independently of the above- 
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described malaise symptom complex. 
Only five of these 17 patients had. 
-== symptoms of malaise, fatigue, ete, in 
= addition to the gastrointestinal dis- 
turbance, and in two of these five 
‘patients, the gastrointestinal distress, 
“but not the malaise, was relieved 
simply by administering the CAI with 
food. Overall, eight of 17 patients had 
‘yelief of gastrointestinal symptoms 
by taking the medication with food. 
Three additional patients obtained 
_ relief from the gastrointestinal symp- 
“toms by changing to acetazolamide 
‘slow-release capsules, and three oth- 
vers by taking sodium bicarbonate 
-tablets (see below). Gastrointestinal 
symptoms in three patients were 
refractory to all attempts at relief, 
and, ultimately, discontinuation of 
< CAI therapy resulted. 
A complaint of paresthesias did not 
correlate with any serum chemical 
change. Paresthesias were not disabl- 
ing, except in one patient, and did not 
threaten continued use of CAI ther- 
apy. In two patients who were taking 
other diuretics for hypertension plus a 
CAI, potassium supplementation 
seemed to alleviate the paresthesias. 
Kidney stones, blood dyscrasias, 
= and. other rare side effects of CAI 
agents’ were not noted in patients in 
this study. 

Five of the 92 patients in this study 
¿were diabetics receiving oral hypogly- 
cemic agents. Four of these patients 
experienced malaise. No specific con- 
clusion relative to diabetes was possi- 
ble because of this small sample size. 

















































Serum Drug Levels 


Twelve patients with the malaise 
“symptom complex during prolonged 
acetazolamide therapy had serum 
acetazolamide levels ranging from 4.5 
to 36.5 ug/ml. Six of these patients 
were found to have significantly 
“higher than recommended therapeutic 
© to 10 pg/ml)** serum levels of the 
medication. This conclusion was based 
< on-at least two measurements of 15 
ug/ml or greater several hours apart 
after a dose, or on a serum level of 11 
ug/ml or greater at the time the next 
dose of acetazolamide was due. The 
latter determination was found par- 
ticularly useful. Three of these pa- 
tients were receiving acetazolamide 
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tablets and three the sequels. One. of 


these patients had mild renal impair- 
ment due te diabetic nephropathy, but 
in the five others, there was no 
obvious cause for the high serum 
levels. 

In five of the patients with high 
serum levels of acetazolamide, at- 
tempts were made to lower the dose. 
In four of these patients, a lower dose 
resulted in a reduction of side effects 
with no adverse influence on regula- 
tion of their IOP during six months of 
observation. In the fifth patient, the 
attempt was a failure; acetazolamide 
tablets (125 to 250 mg, four times 
daily) did net control the IOP as effec- 
tively as acetazolamide sequels (500 
mg, twice daily). 

Serum methazolamide levels were 
determined in 12 patients with the 
malaise symptom complex. Values 
ranged from 1.3 to 12.6 ng/ ml. Since 
no dose-response study of methazol- 
amide has been reported, we could 
draw no definite conclusions with 
respect to the desirable therapeutic 
levels of methazolamide. 


Sodium Bicarbonate Therapy 


Because acidosis appeared to be 
such a common feature of the malaise 
symptom eomplex during prolonged 
CAI therapy, we attempted to alle- 
viate these conditions in 24 patients 
who were veady to discontinue CAI 
therapy because of side effects. The 
patients were given trials of sodium 
bicarbonate therapy (56 to 70 
mEq/day, erally). Ten patients re- 
ported a dramatic alleviation of symp- 
toms, five patients reported a partial 
reversal, and nine patients experi- 
enced no change. The ten patients 
responding most faverably have been 
maintained on sodium bicarbonate 
therapy for four to 16 months with a 
continued good effect. 

After the initiation of sodium bicar- 


bonate therapy in these patients 


having prolonged CAI therapy, the 
serum CQ-combining power in- 
creased by ( te 6 mEq/liter. However, 
there was no correlation between this 
change in serum CO.-combining 
power and the alleviation of symp- 
toms. Within the 4- to 16-month 
period of observation, there was no 





evidence of an adverse effect of 


sodium bicarbonate therapy on the 
control of IOP. The sodium bicar- 
bonate was well tolerated, and no 
patient reported worsening of symp- 
toms. A few complained of a mild 
bloating sensation on doses of 70 mEq 
or more per day. One patient with 
previously known gout had an attack 
of gouty arthropathy after two tablets 
(14 mEq) of sodium bicarbonate. No 
kidney stones or other more serious 
complications were observed. 
Our principal conclusions from our 
observations are as follows: In our 
experience, a combination of malaise, 
fatigue, weight loss, depression, and 
anorexia, with or without loss of 
libido, has been the most common side 
effect leading to discontinuation of 
CAI therapy. Glaucoma patients who 
have this symptom complex tend to be 
significantly more acidotic than those 
who do not have such symptoms. Some 
patients with the malaise symptom 
complex have, in addition to excessive 
acidosis, higher than recommended 
therapeutic serum levels of the CAI 
agent, although they are receiving a 
standard dose. The level of serum 
potassium does not correlate with the 
presence of this malaise symptom 
complex, except in certain patients 
who are treated concurrently with a 
CAI for glaucoma and with a chloro- 
thiazide diuretic for systemic hyper- 
tension, and who have become frankly 
hypokalemie. Abdominal cramping, 
burning, irritation, nausea, or diar- 
rhea can occur independent of the 
malaise symptom-complex, and do not 
correlate with any of the serum chem- 
ical changes that we have examined, 
behaving instead as a local irritative 
phenomenon. In some cases, this was 
relieved by administering the CAI 
agent with food, by changing to a 
slow-release preparation, or by giving 
sodium bicarbonate tablets. 


COMMENT 


Lehmann et al’ have reported that a 
plasma level of 10 ag acetazolamide 
per milliliter is necessary for maximal 
IOP reduction, whereas in a study by 
Friedland et al,” this level was found 
to be 5 pg/ml. Both of these were 
short-term dose studies. In our study, 
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six of I2 patients had serum titers 
significantly higher than these levels, 
and in four of five of these, it was 
found possitle to reduce the acetazo- 
lamide dose without sacrifice of 
influence on IOP. Since acetazolamide 
` is. excreted anchanged in the urine," 
one might ~uestion whether some of 
these patierts had renal impairment 
and corsequert elevated serum con- 
centrations However, on the basis of 
serum creatinine determinations, only 
one of the six patients with high 
serum acetazoiamide levels had renal 
impairment. There was no obvious 
cause fer the high levels in the five 
others. Apparently, certain patients, 
for unkaown reasons, while receiving 
standard. doses of acetazolamide, de- 
velop higher than needed serum levels 
of the mecication, and this may be 
associated with development of intol- 
erable side affects. In this regard, it is 
noteworthy that in the short-term 
dose stedy of Lehmann et al,® as much 
as a sixfok different: acetazolamide 
dose was recuired to achieve a plasma 
level of 10 g/ml in different patients. 
Thus, itseeme that the determination 
of the serum level of acetazolamide 
may: bé-am appropriate and useful 
measure in the management of glau- 
coma patiectts both with and without 
side-effects curing prolonged CAI 
therapy H-vever, a long-term dose- 
response scady of acetazolamide is 
needed. for camparison with plasma 
levels determined in short-term dose 
studies: " Serum methazolamide lev- 
els should be useful similarly when 
sufficient Gata on the dose-response 
relationships are published. A theoret- 
ical therapeatic plasma level has been 
calculated,” bat an actual prolonged 
dose-reapor.se study has only recently 
been concluded (K. Dahlen, D. L. 
Epsteim W. M. Grant. et al, unpub- 
lished datas. The general incidence of 
higher thea necessary therapeutic 
serum levee of CAI medications is not 
determmakis from our study, and 
further irvestigations seem war- 
ranted. Frem our study it seems that, 
as with tke ase of serum digitalis 
levels ir cardiac patients, the determi- 
nation of zae serum CAI level may 
approptiately direct a reduction in 
dose in certain, but not all, patients 
with side effeets. 
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The results of our attempt to reduce 
excessive acidosis by giving supple- 
mental sodium bicarbonate therapy to 
24 patients with the malaise symptom 
complex who were threatening to 
discontinue CAI therapy because of 
the side effects seem encouraging. 
Ten patients reported a dramatic alle- 
viation of their symptoms for four to 
16 months, but these results should be 
considered preliminary, because this 
therapy was net given in a double- 
masked manner. It is possible that the 
sodium supplementation or a placebo 
effect may have contributed to these 
results. Nevertheless, it should be 
stressed that these ten patients were 
about to disecntinue CAI therapy 
because of these side effects prior to 
sodium bicarbonate supplementation. 

It is curious that despite sodium 
bicarbonate supplementation and alle- 
viation of side effects, the inerease of 
CO.-combining power tended to be 
small. Intracellular acidosis, other 
potential causes for the side effects 
(such as high serum levels of the medi- 
cation), and the effect of the sodium 
supplementation itself, need to be 
investigated further. Leopold et al,” 
in fact, has reported an amelioration 
of acetazolamide side effects with 
sodium chloride supplementation. A 
double-masked evaluation of sodium 
bicarbonate, socium chloride, and pla- 
cebo is currently under investigation. 

The only complication of sodium 
bicarbonate therapy that we have 
ebserved was a possibly unrelated 
attack of gouty arthropathy in a 
patient with known chronic gout. 
Alkalinization ef the urine by sodium 
bicarbonate theoretically could lead to 
an increased incidence of calcium 
phosphate kidney stone precipitation 
in predisposed patients'* receiving 
prolonged CAI therapy, but this has 
not been observed, and this supposi- 
tion probably represents an oversim- 
plification. The infrequent renal stone 
formation that does occur during 
prolonged CAI therapy is believed to 
be a result of decreased citrate 
and/or magnesium excretion in the 
urine.*'*'* The decrease in urinary 
citrate excretion is believed to be a 
consequence of the induced metabolic 
acidosis.” Since significant. renal bi- 
carbonate reabsorption occurs inde- 
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pendent of renal eerbonic anhydrase,” 
bicarbonate therapy may possibly 
increase citrate excretion by reducing 
the metabolic acidasis and thereby be- 
beneficial. The baiance between this 
effect and the urine alkalinization due 
to unreabsorbed bicarbonate is cur- 
rently ander study. Small differences 
in urinary citrate excretion (K. Dahl- 
en, D. L. Epstein, W. M. Grant et al, 
unpublished data! possibly may bè- 
important and may explain the appar- 
ent lower incidence™™ of urinary 
calculi associated with methazolamide 
compared to acetazolamide. 

Most. studies ə? CAI. side effects 
have dealt with the potential benefits 
of potassium supplementation. 142125.. 
In our-study, we have observed that 
patients both with and without such 
symptems as malaise and fatigue 
demonstrated a similar slight de- 
crease in serum potassium level while 
receiving CAI therapy (Table 3). 
Patient taking chlorothiazide diuret- 
ies coneurrent.y for systemic: hyper- 
tensior. demonstreted a much greater 
decrease in serum potassium (Table 
3). However, except in a few patients 
in this latter group who became 
frankly hypokalemic, there was no 
alleviation of sida effects by potas: 
sium sepplementazion. Thus, it seems 
that patients not receiving concurrent 
diureti therapy for high blood pres- 
sure rarely, if ever, need supplemental 
potassium during orolonged CAI ther- 
apy. By the same token, physicians 
should be alerted zo the possibility of 
hypokalemia in patients simulta- 
neously receiving CAI and antihyper- 
tensive diuretic treatment for whom 
potassium supplementation may. be 
required for their general well being: 

Some metabolic acidosis is anormal 
consequence of C*I therapy, and may 
itself zontribute to -a lowering | of. 
IOP. Exeessive acidosis, how- 
ever, is undesirable, and may not only 
cause the malaisesymptom syndrome, 
but may be hazaréous to the patient if 
cause and effect are not recognized. 
As an example. we know of five 
patients from our Glaucoma Service 
who have been hospitalized in the 
medical services.-of other hospitals 
because of excess ve fatigue, weight 
loss, and other symptoms. that. were 
not known to have been a consequence 























of an extreme acidosis induced by — 
prolonged CAI therapy. 

The serum chemical tests that we 
_ have found useful in the management 

of these CAI. side effects are as 
_ follows: Serum. creatinine measure- 
_ ment as an indicator of renal function 

may help identify patients who 
_ require lower than standard doses of 
the CAI medication. Serum potassium 
determinations will detect the need 
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for potassium: supplementation in 


those patients who become hypokale- 
mic while receiving simultaneous CAI 


‘and antikypertensive diuretic ther- 


apy. Serum CO-combining power and 
serum chioride are used to detect 
excessive acidosis. The serum level of 
the CAI agent serves to identify those 
patients whe require a lower than 
standard dose of the medication. 
These tests camhelp us in understand- 
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= Regression of Orbital Hem 


R 


Detected by Echography 


Laila L. Basta, MD; Lee S. Anderson, MD; Thomas E. Acers, MD 


è Two infarts had orbital cavernous 
hemangioma trat showed impressive re- 
gression documented by ultrasound fol- 
low-up. In a 15-week-old infant the 
hemangioma -egressed from a size of 
11.49 mm to 5.36 mm in prominence 
during a six-month period. In a 9-month- 
old infant the mass regressed from 8.53 
mm to 4.6 mm during a six-month 
period. 

These cases demonstrate that orbital 
cavernous hemangioma in infancy occa- 
sionally shows impressive regression. 
Furthermore, they illustrate the value of 
orbital ultrasamography in defining the 
natural history of orbital hemangioma. 
Similar follow-up studies in large 
numbers of irtants with orbital heman- 
gioma are needed to further our under- 
standing of the natural history of this 
tumor. 

(Arch Ophthzimol 95:1383-1 386, 1977) 


Hee account for 16% of 
all primary tumors of the orbit 
in infancy and childhood.’ Some 
authors’ suggest that females are 
affected more commonly than males 
but most of the literature does not 
Support a distinct sex predilection." 
Of the variou>types of orbital heman- 
gioma, the cavernous type, often 
referred to as strawberry nevus, is 
probably the more common.: Until 
recently, there has been no reliable 
method by which the diagnosis and 
follow-up of crbital hemangioma could 
be established. As a result, we have an 
incomplete krowledge of the natural 
history of orbital hemangioma. 
Ultrasonography has an established 
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role in detecting and differentiating 
orbital masses.** In this regard, the 
method can detect with precision the 
site, size, degree of prominence of the 
mass, its ultrasound reflectivity, and 
whether the mass is solid or cystic.’ 
Furthermore, the technique is of 
particular value in the follow-up of 
masses and detection of growth or 
retrogression.° 

Recently, we saw two infants with 
orbital cavernous hemangiomas. In 
each of these two infants, impressive 
tumor regression was demonstrated 
throughout a few months’ follow-up 
utilizing orbital echography. 


REPORT OF CASES 


Case 1.—A 15-week-old girl was referred 
to the McGee Eye Institute in October 1975 
because of rapidly progressive proptosis of 
the right eye. The infant had been deliv- 
ered prematurely by caesarean section 
because of maternal toxemia during preg- 
nancy. The mother was a healthy primi- 
gravida. The infant was placed in an 
oxygen supplemental incubator for less 


than 24 hours. There was no family history 


of birthmarks or hemangiomas. Physical 


rr oF 


angioma 


examination showed a healthy looking 
infant in ro distress. The right eye had 3- 
to 4 mm froptosis. (Fig 1, left) The upper 
and lower eyelids were swollen but were of 
normal celor. Funduscopie examination 
showed normal-looking discs with normal 
vessels and no evidence of retinal striae. 
The baby had a strawberry birthmark on 
her back. There was no evidence of 
regional lymph nede involvement nor of 
distant metastatie disease. The left eye 
was normel. 

Ultrasound examination was performed 
utilizing the B-scan as well as the stan- 
dardized A-scan methods.° Eight meridians 
of the orbit were examined and compared 
with the correspording findings from the 
other orbit. An A-scan examination of the 
orbit was performed by the transocular as 
well as the paraoeular methods.’ On the 
first visit ef Oct 1, 1975, the ultrasonogram 
of the right orbit (Fig 2) showed a well- 
defined highly refiective solid mass lesion 
at the 1200 o’cleck position, extending 
posteriorly close to the optic nerve area, 
reaching midway between the posterior 
and the peripheral regions of the orbit. The 
mass measured 11.49 mm in depth. The 
fact that the mass was detected in both the 
transocular and the paraocular examina- 
tions favored the diagnosis of an orbital 


Fig 1.—Left, Infant (case 1) with orbital hemangioma on first 2xemination. Right, Six 
months later. 
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Fig 2.—Left, B-Scan ultrasonogram (case 
1) showing retrobulbar mass encroaching 
upon region of optic nerve. Right, Trans- 
ocular A-scan of orbit revealing well 
defined, solid, highly reflective mass of 
11.49 mm prominence. 


Fig 3.—Left, B-Scan ultrasonogram (case 
1) six months later. Retrobulbar mass 
lesion has regressed. Right, follow-up A- 
scan echogram performed at same visit, 
showing regression of orbital mass to size 
of 5.36 mm. 


hemangioma rather than a glioma of the 
optic nerve, because the latter usually is 
not detected in the paraocular examina- 
tion. 
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have a prominence of 5.36 mm instead of 
the initial 11.49 mm. The reflectivity, loca- 
tion, and extension of the mass were 
unchanged (Fig 2 and 3). No significant 


Follow-up examination six months later 
showed that the proptosis had substantial- 
right). Repeat echo- 


ly decreased (Fig 1, 


graphy of the orbit showed the mass to 
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change in size was detected on further 
follow-up examinations two, four, and six 
months later. The birthmark on the back 
also exhibited impressive regression. 

Case 2.-A $menth-old girl was referred 
to the McGee Eye Institute on March 24, 
1976, with a histery of congenital heman- 
gioma of the Eft upper eyelid. The infant 
was born full term and the product of an 
uncomplicated pregnancy. There was no 
family history of birthmarks or heman- 
gioma. 

Physical examination showed a well- 
nourished child in no distress. Eye exami- 
nation showec the hemangioma to affect 
the comjunctiva and extend to the area 
above the globe (Fig 4, left). The patient’s 
eyes were stra ght, ocular movements were 


Fig 4.—Left, Infant (case 2) with orbital 
hemangioma an first examination Right, 
six months later. 


} 



















Fig 5.—Left, E-Scan ultrasonogram (case 
2) showing retrobulbar mass lesion close 
to optic nerve pattern. Right, Transocular 
A-scan of orbit revealing well-defined solid 
highly reflective mass lesion of 8.53-mm 
prominence 
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full, and the eyelids moved normally. 
Funduscopic examination showed the dise 
to be quite abnormal; there appeared to be 
hemorrhage in the macula, radial spoke- 
like vessels coming off the disc, and an 
accumulation of tissue within the optic cup 
or lying on the surface of the disc. There 
was also dark discoloration that could not 
be distinguished from blood beneath the 
choroid. This appeared to surround the 
nasal half of the disc. The right fundus was 
within normal limits. There was no 
evidence of regional lymph node enlarge- 
ment or of metastasis. 

Ultrasound examination of the orbit was 
performed using the same equipment and 
methods as in the previous case. 

The first ophthalmic echogram per- 
formed on March 24, 1976, disclosed a well- 
outlined solid mass of high reflectivity (Fig 
5). The mass was detected along the roof of 
the orbit between the 12:00 and 1:00 o’clock 
positions, and extended from the periphery 
of the orbit to close to the optic nerve. The 
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mass measured 8.53 mm in prominence and 
was detected by the transocular as well as 
the paraocular examinations (Fig 5). 

A follow-up examination six months 
later demonstrated clinical regression of 
the hemangioma (Fig 4, right). The ultra- 
sonogram performed on Sept 24, 1976 (Fig 
6), exhibited pronounced regression of the 
tumor; the mass prominence measured 4.6 
mm. The other ultrasound characteristics 
of the tumor remained unchanged. No 
important change in size was detected on 
additional follow-up examinations two, 
four, and six months later. 


COMMENT 


The two patients described in this 
report demonstrate that orbital caver- 
nous hemangioma in infants may re- 
gress rapidly, at least in occasional 
cases. 

There is controversy in the litera- 
ture regarding the natural history of 
orbital hemangioma. Thus, from a 
comprehensive review of the litera- 
ture involving 465 eases of cavernous 
hemangioma of the orbit, Henderson? 
concluded that the clinical course of 
these tumors is unpredictable; some 
tumors reach a certain size of 10 to 15 
mm in diameter and then remain 
stationary; others grow at an alarm- 
ing and frightenimg rate, but few 
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Fig 6.—Left, Follow-up B-scan ultrasonogram six months later did not detect orbital mass lesion. Right, Follow-up orbital A-scan 
echogram taken at same time showed regression in mass to 4.6-mm prominence. 


completely disappear. 

The lack of sufficient information 
about orbital hemangiomas is prob- 
ably related to the difficulty in evalu- 
ating tumor size. Therefore, the 
follow-up course could not be estab- 
lished with certainty in many cases. 
With the recent utilization of ultra- 
sound as a tool capable of accurate 
assessment of tumor size, our knowl- 
edge of the natural history of orbital 
hemangioma should become more 
complete. 

By contrast to the lack of informa- 
tion about orbital hemangioma, there 
is an abundance of literature on 
hemangioma in various other parts of 
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the body, particularly the skin. 

From a questionnaire presented to 
117 dermatologists, Traub” reported 
that rare instances of disappearance 
of cutaneous hemangioma were ob- 
served by almost two thirds of those 
polled, while the remainder admitted 
that they had not observed this 
phenomenon. By contrast, Lister" 
noted that all cutaneous cavernous 
hemangioma (strawberry nevi), seen 
in infants, disappear before the age of 
5 years. However, most authors report 
variable incidence of retrogression in 
cutaneous hemangioma. 

Logically, orbital hemangioma may 
behave in a fashion not dissimilar to 
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cavernous hemangioma elsewhere in 
the body. This reasoning is supported 
by the two patients described here. 
Although our two patients repre- 
sent a favorable outcome, we cannot 
tell from individual cases how often, 
how much, or how early retrogression 
takes place in orbital hemangioma. 
More follow-up studies utilizing ultra- 


sonography in large numbers of 
infants and children with orbital 


cavernous hemangioma are needed to 
obtain an accurate picture of the 
natural history of this tumor. 
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-Echography and Histological Studies 


Prof Heinrich Freyler, De ido Egerer 





e A correlation between A-scan echo- 
grams record clinically in vivo and 
histological studies of corresponding sec- 
tions has been made ia 42 eyes with 
intraocular pathological conditions. This 
study vieldec ‘beth new and little known 
acoustic ‘diffevential criteria for the diag- 
nosis. of retireschisis, funnel-shaped vit- 
reous detachments, sersus as well as 
hemorhagic retinal and choroidal de- 
tachments, irtravitreal hemorrhages, and 
intraocular tumers. 

(Arca Ophfalmol 95:1337-1394, 1977) 


Hyenamoeray enables 
| submazrescopic aad even micro- 
` scopic struccares to be detected and 
differentiated through -he use of high 
ultrasenic frequencies ranging from 8 
to 12 MHz. Echographic patterns char- 
acteristic cl the nommal eye and 
certaia ocular lesions have been 
described in numerous publica- 
tions: 

Suspensices of viable cells, eg 
citrated human blood, were used for 
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s Eye Conditions 


studying the acoustic behavior of bio- 
logical structures.’ In such suspen- 
sions, the type and number of cells can 
be varied in a controlled manner, and 
an equal distribution of the cells can 
be obtained easily. In histological 
preparations, the size and other acous- 
tie properties of the structures under- 
go major alterations during fixation, 
embedding, and cutting. Also, tissues 
may contain heterogeneities such as 
the following: vessels and septa, which 
are not specific for their type, yet 
which interfere with their echograph- 
ic appearance and thus obscure the 
basic acoustic characteristies of such 
tissues. This is aggravated by the fact 
that position and direction of the 
sound beam cannot be visualized 
within the tissues. For these reasons, 
cell suspensions are superior to histo- 
legical sections for correlation be- 
tween biological structures and echo- 
grams.’ However, causes for echo- 
grams to deviate from typical 
“average patterns” 
case can often be clarified only by 
correlating echograms with the histo- 
legical specimen. In this way, the 
echographic criteria of malignant 
melanomas, metastatic carcinomas, 


and hemangiomas of the choroid have 
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in an individual 

























been explained <cy comparing the 
echograms. with corresponding mery 
logical findings:** 
The objective æ this study is to 
point out and explzin deviations from 
the typical echegraphic picture of 
various diseases through. correlation — 
with the histclogseal findings. Fur- 
thermore, the histological sections of — 
tissues having similar echographie 
patterns have beer studied in order to 
find guidelines for their echographic 
diagnosis. ; 


METHODS AND MATERIALS 
Echegraphy 


Clinical A-secar exsminations have been 
conducted in this Jastitution since 1967. 
with the model WOU-and, since 1974; with. 
the model 7200MA4. of. Kretztechnik. Á 
frequency of 12 has been’ used for 
echographic measurement of distances, 
whereas. a frequenzy of 8 MHz has been 
applied for acoustic tissue diagnosis. Echo- < 
grams were recerced at tissue sensitivi- 
ty. : 
The acoustic patzerns were. analyzed 
according to the faewing criteria: strong ~ 
signals from large reflecting surfaces (eg, 
membranes) vs aveax signals from small. “ 
scattering interfazes (eg, cellular..com- 
pounds): reflectiritg-vs degree of scatter- 
ing; soind attenggtion (angle kappa); 
regular vs irregular spike patterns; and 





Fig 1.—Left, Funnel-shaped posterior vitreous detachment. Posterior vitreous face (pv) shows thickening in area of its posterior insertion 
(hematoxylin-eosin, x 80). Top right, Senile retinoschisis at point of incipient retinal splitting (arrow) (hematoxylin-eosin, x 80). Bottom 
right, Detachment of retina: atrophic area (r) close to the ora serrata (hematoxylin-eosin, X 80). 


Fig 2.—Left, Echogram of serous detachment of choroid (arrow) with flat retinal detachment. Right, Histologic appearance of serous 
detachment of choroid with congestion of intrachoroidal vascular channels (arrow) and with accumulation of serous fluid between 
suprachoroidal lamellae (ile); sr indicates subretinal space (hematoxylin-eosin, x 80). 
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Fig 3.—Left, Double-peaked echo (arrow) corresponds with consider. 





Wee 


degeneration corresponding to echogram at left (hematoxylin-eosin, x 80). 


Fig 4.—Left, Low echo spikes between first two high echo spikes corres 


choroidal lam2ilae (see Fig 4, right). R indicates echo of inner retinal sur 


picture of subretinal (sr) and subchoroidal (sc) hemorrhage (hematoxylin-eosin, x 80). 


m 


mobility of eche spikes. To determine 
reflectivity of single surfaces (ie, mem- 
branes vs retiral detachment), the sclera of 
the eye exam ned is used as a biological 
standard.’ By adjusting system sensitivity, 
echo signals from the membrane and from 
the inner sclera! surface are displayed in a 
defined (identical) height. In the 7000 
model, the upser edge of the light band 
accompanying the baseline is used to 
define a comparable height: m the 7200MA, 
a special horizontal marker line is 
displayed for this purpose. The system 
sensitivities required to display the mem- 
brane and scleral signals in the defined 
height are read from the decibel control. 
The settings required for the display of the 
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two signals have been designated reflec- 
tivity of the sclera (Rs) and reflectivity of 
the intraocular reflecting surface (Rx), 
whereas the difference between the two 
has been termed A R.* In cases of retinal 
detachment, A R ranges mostly between 9 
and 12 dB but sometimes reaches 18 dB; it 
usually does not exceed 20 dB. In cases of 
vitreous membranes or strands, A R 
frequently exceeds 20 dB. However, in 
sporadic cases of extremely dense vitreous 
membranes, A values between 16 and 20 dB 
may be found in single sound beam direc- 
tions. The amount of scattering caused by 
mass lesions, such as tumors, is indicated as 
a percentage of the display height and is 
determined at tissue sensitivity.” 
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able retinal thickening. Right, Retinal thickening due to cystoid 





pond histologically to subretinal hemorrhage depicted at right. 
Echoes (arrows) between second high echo spike (C) and scleral signal (S) correspond histologically to accumulation of blood between 


face; end C, echo of inner choroidal surface. Right, Histologic 


Histological Examination 


After enucleation, the globes were 
fixated in Miillers solution for six weeks 
and were subsequently embedded in 
celloidin. Sections were stained with hema- 
toxylin-eosin. The extent of shrinkage of 
the ocular structures during the process of 
fixation and embedding amounted to 
between 3.5% and 5.3% (average of 4.8%). 

During the past two years, the echo- 
graphic examination was usually per- 
formed in the operating room prior to 
enucleation. The point of contact between 
the probe and ocular surface was marked 
with an intrascleral suture immediately 
after the echogram photos were taken. 
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Fig 5.—Typical echogram of malignant melanoma of choroid.1 indicates impulse echo; T, 
echo from inner surface of tumor; A, mean amplitude of echces originating from tumor 
tissue itself; and S, scleral echo. 





Fig 6.—Left, Segment of malignant melanoma exhibiting marked 
degradation associated with necrosis and hemorrhages; mass is 
thus of heterogenous nature (hematoxylin-eosin, X 32). Right, 
Echogram corresponding with section shown at left displays high 
reflectivity and steep angle kappa. 


After fixation and embedding, the globe 
was sectioned through this mark into two 
halves. Thus, the acoustical and histological 
sections were made to coincide. In addition, 
the correlation between echographic and 
histological findings was improved by 
using the maximal elevation of the lesion 
as a guideline. 

Between 1967 and 1974, echograms were 
clinically obtained from 64 patients and 
were correlated with the histological 
findings after enucleation. The results of 
such a correlation obtained in 22 initial 
cases with malignant melanoma of the 
choroid have been published.” The present 
study is concerned with the remaining 42 
cases presenting with the following diag- 
noses: posterior vitreous detachment with 
collapse of the vitreous body, 6 cases and 
without collapse, 3; funnel-shaped vitreous 
detachment, 8; hemorrhagic retinal de- 
tachment, 3; serous choroidal detachment, 
7; hemorrhagic choroidal detachment, 4; 
atrophy of the globe, 7; phthisis of the 
globe, 3; vitreous hemorrhage, 5; vitreous 
abscess, 4; malignant melanoma of the 
choroid, 15; metastatic tumors of the cho- 
roid, 4. 
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Fig 7.—Left, Malignant melanoma of choroid composed of 
densely packed tumor cells leck ng major degree of vascularity 
and necrosis (thus being of homogenous nature) (hematoxylin- 
eosin, X 120). Right, Echogram corresponding with that at left 
displays dense chain of low echo spikes with an angle kappa of 
30° between high echo spikes from tumor surface (T) and sclera 
(S). 
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Fig 8.—Left, Malignant melanoma of choroid of mixed type: part of tumor is richly pigmented and contains a great number of necrotic 
areas (A); the other part lacks necrotic areas and appears amelanotic (B) (hematoxylin-eosin, x 32). Right, Echogram portion 
corresponding with left, part A, displays high reflectivity and an angle kappa of > 60° (A). Echogram corresponding with that at left, part 
B, displays lesser reflectivity and an angle kappa of < 30°. T indicates tumor surface, and S, sclera 


RESULTS 
Large Reflecting Surfaces 
(Membrane Echograms) 
A narrow, single-peaked echo spike 
is separated from the fundus signals 
by a horizontal baseline. In the histo- 


logical speeimens, the correlating 
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structures are as follows: a posterior 
vitreous membrane in cases of partial 
posterior vitreous detachment with- 
out collapse and cases with total 
funnel-shaped vitreous detachment 
(Fig 1, left); a retinoschisis (Fig 1, top 
right); a thin, atrophic, detached 


retina (Fig 1, bottem right). The echo 
intensities from posterior portions of 
the funnel-shapec vitreous detach- 
ment come close to intensities ob- 
tained rom retineschisis and atrophic 
detached retina (* R = 16 to 20 dB). 
However, more peripheral portions of 
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Fig 10.—Left, Scirrhous type of choroida 
(hematoxylin-eosin, X 32). Right, Echogram corresponding with that at left. High reflec 
tumor. 


the vitreous membrane present with 
increasing A R values (up to 40 dB). 
The histological examination of such a 
funnel-shaped vitreous detachment 
reveals increasing thinning of the 
posterior membrane, the thickness of 
which gradually decreases from 0.2 
mm posteriorly to 0.05 mm anteriorly. 
The gradual thinning of the mem- 
brane toward the fundus periphery 
obviously corresponds with a gradual 
decrease in its density and explains 
the decline in reflectivity. 
Double-peaked echo spikes are sepa- 
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Fig 9.—Left, Histologic appearance of metastasis (adenoid) to 
choroid associated with a flat serous detachment of the retina. 


The sr indicates subretinal space (hematoxylin-eosin, 


Xx 32). 


Right, Echogram corresponding with that at left. R indicates 
serous detachment of the retina; M, choroidal metastasis exhibit- 
ing high reflectivity; and S, sclera. 


rated from the fundus signals by a 
chain of low spikes (Fig 2). This type 
of echogram corresponds to histologi- 
cally prover detached retina that is 
thickened to 0.8 to 1.0 mm by cystoid 
edema and a subretinal fluid contain- 
ing cells (Fig 3, right). This type of 
echogram is also found in a serous 
choroidal detachment (Fig 2, right). 
Histologically. foci of retinal thicken- 
ing were found, but the thickening 
was never generalized. In cases of 
serous choroidal detachment, the low 
spikes obtained from the subchoroidal 





| metastasis from squamous-cell carcinoma containing broad layers of fibrous tissue (ft) 
tivity is due to highly heterogenous makeup of 


space (Fig 2, left) are explained by 
separation of the outer choroidal 
layers by eosinophilic fluid (Fig 2, 
right). According to these histological 
findings, kinetic echography demon- 
strated marked aftermovement of the 
subretinal echo spikes (mobile cell 
compounds), whereas echo signals 
from the subchoroidal space barely 
showed any movement (immobile 
outer laminae of the choroid). At 
tissue sensitivity, the height of echo 
spikes from the subretinal and sub- 
choroidal space is always lower than 
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20% of tlie cisplay height. The. histo- 
logical corre ate of the high, double- 
peaked spike reeorded throughout the 
area of choroidal detachment is a 
thickening cf the lamina vasculosa 
choroideae (up to 0.6 mm) caused by 
maximal diletion of the vessels and 
edema or hemorrhage of the intersti- 
tial tissues (Fig 4). 


Tissue Echograms 


Mobile Tissue Echograms.—In these 
echograms, the abnormal signals from 
intraocular lesions are mobile both 
during an eye movement and after the 
eye movement has stopped (“after- 
movement” of echo spikes). 

Intravitrea. Hemorrhage.—Echo- 
grams from fresh intravitreal hemor- 
rhages are cheraeterized by a chain of 
low spikes whese height is usually less 
than 20% of display height when 
tissue sensitivity is used. In the histo- 
logical seetions of such eyes, the 
spaces within che vitreous framework 
are evenly occupied by closely packed 
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erythrocytes. Several days after the 
bleeding, the vitreous body is known 
to undergo partial liquefaction and 
destruction. The histological evidence 
of widened interlamellar spaces and 
destruction of the vitreous framework 
corresponds to an increased acoustic 
reflectivity (higher spikes) and atten- 
uation (larger angle kappa) and 
explains the more marked aftermove- 
ment in the echograms. Although 
vitreous abscesses have a more cir- 
cumscribed structure with a denser 
center (at least initially), they do not 
appear to produce echograms differ- 
ent from those seen in vitreous hemor- 
rhages. 

Immobile Tissue Echograms.—No af- 
termovement is noted in these echo- 
grams. Malignant melanoma of the 
choroid produces such immobile pat- 
terns, which are characterized by a 
chain of spikes with regular ap- 
pearance, an average height between 
55% and 60%, and an angle kappa 
between 45° and 70° (Fig 5). The 
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Fig 11.—Left, Richly cellular metastatic tumor of choroid lacking 
any interstitial tissue (hematoxylin-eosin, x 80). Right, Echogram 
corresponding to that at left displays low reflectivity. M indicates 
metastasis, and S, sclera. 


histological correlate of this echo- 
graphic pattern is quite varied as is 
well described ia the literature." 
Deviation Frem the Typical Mela- 
noma Echogram.—An irregular spike 
pattern (Fig 6) can be observed in 
tumors containing large lacunar blood 
spaces, extensive necroses (layers 
thicker than 1.5 mm), or hemorrhages 
(layers thicker than 1.5 mm). By 
contrast, melanomas with regularly 
distributed, densely packed cells lack- 
ing necroses, hemorrhages, and large 
vessels, present with low spike height 
and smal! angle kappa (Fig 7). More 
heterogenous tumors display higher 
spikes and larger angles (Fig 8). 
Differentiation of Primary and Sec- 
ondary Tumors.—Four eyes with 
metastatic tumors have been studied. 
In two cases, the metastases origi- 
nated from an adenocarcinoma of the 
breast (Fig 9, left), whereas in one 
case, a scirrhous bronchus carcinoma 
(Fig 10, left) anc in another a semi- 
noma (Fig 11, left) were the primary 
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umors, In the metastases from breast 


and bronchus, the tumor cells form 
rge bands and sheets (adenocarci- 
yma) or large clumps separated by 
wide | bands of incerstitial tissue (scir- 
rhous carcinoma’, which explains the 
gh degree o? reflectivity (high 
ikes seen in Fig 9, right, and 10, 
ght)..In the metastases from the 
minoma, the cells are more densely 
iced and more equally distributed. 
Therefore, the echogram from this 
mor (Fig 11, right) resembles pat- 
s obtained from malignant mela- 
omas: 


COMMENT 

"he acoustic behavior of tissues has 
en Clarified to a great extent 
rough clinical as well as experi- 
ental — investigations’? and 
ough the correlation of echographic 
tterns with histological findings.“ 
he echographic A-scan patterns 
jaracteristic of certain ocular lesions 
are widely known. Through the corre- 
lation of _histopathological findings 
nd echograms in cases where the 
latter seem to be identical on a 
uperficial evaluation, new acoustic 
riteria for a more detailed differen- 
tial diagnosis have been found: 
<1. Retinoschisis and detached 


YoOssoinige KC Basies of Clinical Echo- 
ophthalmography. Vienna, Austria, Springer- 

erlag; 1971. 

2TH. P, Ossoinig KC: Ten-year study on 

nical: echography in intraocular disease, in 

rantois J, Goes F (eds): Ultrasonography in 

ae Basel, Switzerland, S Karger, 


a ‘Coleman DJ. Ocular tumor patterns, in 
Francois J, Goes F (eds): Ultrasonography in 

hthalmology. Basel, Switzerland, S Karger, 
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4 Poujol a Iris L, Armand MJ: Correlation 

etween ultrasonic reflectivity and attenuation 
‘ot intraocular-tamors and their histologic struc- 
ture;in Francois J, Goes F (eds): Ultrasonog- 

aphy in Ophthalmology, Basel, Switzerland, S 
Karger, 1975. 

5..Gallenga R, Rossi A, Bellone G, et al: Orga- 
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atrophic retina can be differentiated - 
from funnel-shaped vitreous mem- 
applying quantitative: 
- echography in various areas of the 


branes- by 


lesions. In cases of retinoschisis, the 
reflectivity :s the same throughout 
the affected area. In funnel-shaped 
posterior vitreous detachments, the 
reflectivity ef the posterior mem- 
brane decreases continuously from 
central areas (A R = 16 to 20 dB) 
toward the periphery (A R up to 40 
dB). In cases of retinal detachment, 
both specifically strong echoes (A R 
less than 16 dB) and somewhat weaker 
echoes (A R = 16 to 20 dB) are found 
in adjacen. areas. The etiological 
background for these changes of 
measured reflectivity appears to be 
related to variations on thickness, 
density, and smoothness of the mem- 
branes examined. 

2, Retina! and choroidal detach- 
ments can be differentiated by con- 
sidering the double-peaked, wide cho- 
roidal spike as well as the reduced 
aftermovement cf signals from the 
suprachoroidal space. 

3. Changes in vitreous architecture 
and in the degree of vitreous liquefac- 
tion encountered in vitreous hemor- 
rhages can be observed in the echo- 
grams. 
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T e Ocular ' Tilt Reaction 


A Paroxysmal Dyskinesia Associated With Elliptical Nystagmus 
= Rabinoviteh, MD; James A. Sharpe, MD; Trevor O. Sylvester, MASc 


Hyman © 


bd hescutartit reacton, a synkinesis 
of ocular torsion, skew. deviation, and 
head tilting, was a paroxysmal disorder in 
a patien! with multiple sclerosis. In this 
distinctive patern of eye and head 
motion, the #2 o'clock corneal meridians 
of both eyes are rotated conjugately in the 
directior of the iower skewed eye and the 
head is: inclined laterally in the same 
direction: Parozysmal activation of brain 
stem otnlithic vestibular projections is 
proposed respensibie fer the dyskinesia. 
Coincidertt attacks of vertical and hori- 
zontal law amplitude pendular oscillation 
of the eyes produced elliptical nystagmus. 
This ocelar mctor disasder was treated 
effectively with carbamazepine. 

(Arch Ophthalmol 95:1395-1398, 1977) 


ee ocular motor disorders 
are illustrated by intermittent 
forms «of nystagmus, oculogyric 
crises,” and superior oblique myoky- 
mia.* Iniermitient skew deviation can 
be a sige of transient vertebral basilar 
ischemia. Paroxysmal skew is re- 
ported during oculogyric crises in a 
case of postencephalitic parkinsonism? 
and it cases of’brain stem glioma’ and 
multiple selerasis.* 

This report documeats paroxysms 
of skew deviation, ocular torsion, and 
head: tilting We have named this 
disorder the oeular til reaction after 
the braia stem synkinesis that West- 
heimer and Elair identified in the 
monkey“ In the patient described 
this sterotyped pattern of eye and 
head mevemert was associated with 
paroxysms ef pendular nystagmus. 


REPORT OF A CASE 


A 3@year-eid man was referred to the 
Neuro-opathalinelogy service at the Toron- 
to Westem Hespital in 1976 with a 4-year 
history of frequent daily attacks of blur- 
ring of siom and vertical diplopia. The 
patient obsewel rapid’ movement of 
objects during-the attacks bat he could not 
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€escribe the direction of the oscillopsia. 
Slurring of speech and instability of gait 
were present for five years. His past health 
had been normal. Neurologic investiga- 
tions performed previously at other hospi- 
tals showed dysarthria, mild weakness of 
the right arm and leg, and moderate ataxia 
of both legs that fluctuated without 
complete remission. Pneumoencephalogra- 
phy, ventriculography, vertebral arteriog- 
raphy, and CSF protein electrophoresis 
were normal. A diagnosis of multiple scle- 
rosis was considered probable. 

The results of the general physical exam- 
ination were normal. Neurologic examina- 
tion showed mild bilateral central facial 
paresis with active snout and jaw reflexes. 
His arm movements were slightly ataxie 
and his legs were spastic and ataxic, Mild 
weakness was present in the left leg. All 
tendon reflexes were hyperactive and the 
left plantar response was extensor. Au- 
diograms showed mild bilateral high 
frequency hearing loss, without tone decay, 
and normal speech discrimination. Caloric 
responses to warm and cold irrigation were 
mildly hypoactive on the right side and 
normal on the left. Electroencephalog- 
raphy was normal between and during the 
paroxysms, 


Ocular Examination 


Between the attacks, the results of 
ophthalmic examination were normal. Dur- 
ing attacks, the right eye deviated upward 
approximately 25°, he used the left eye for 
fixation, and his head tilted to the left (Fig 
1). Abduetion of the left eye was full, 
adduction was limited to 30°, and depres- 
sion to 5° from the primary position. Eleva- 
tion and adduction of the right eye were 
full and abduction was limited to 30°. With 
effort the patient could depress the right 
eve to the primary position and reduce the 
right hypertropia to approximately 5° but 
he could not maintain this position. He 
promptly changed fixation to the left eye 
and the right eye moved up 25°. Rapid low 
amplitude oscillations of both eyes were 
evident and the visual acuity decreased to 
20/40 in both eyes. Oculocephalie maneu- 
vers did not overcome the limitation of 
vertical ductions even when combined with 
bilateral warm or cold caloric vestibular 
stimulation. The head remained tilted to 
the left, approximately 30° to 40°, and 
there was inconstant slight flexion of the 
trunk to the left. He could voluntarily move 
his head fully but there was mild resistance 
to passive straightening. The head tilt was 
not altered by occlusion of either eye. 
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Conversely, the vertical strabismus was 
not changed in diferent head positions, 
The paroxysms. oeeurred 30 to 40 times: 
daily and lasted Grom seven seconds. to 
about five minutes. : 

Observation of tæ eye movements usin 
slit-lamp magniicstion of iris detail and 
conjuctival bloed vessels showed rapid. 
counterzlockwiss binocular rotations (rela- 
tive to the patiest) and slow clockwise 
rotatiors of low frequency and irregula 
rhythm as the actazks began. Within a few 
seeonds the eyes remained torted counter- 
eleckwise and regular oscillations that 
displaced the eyes horizontally and verti- 
cally followed immediately and persisted 
throughout the parexysms; torsional move. 
ments of low amclitude occurred irreg- 
ularly. After the vertical and horizontal’ 
oscillations stopsed, the eyes rotated back: 
to their original positions and intermittent: 
counterélockwise ratary jerks occurred for. 
a few seconds befére the eyes became’ 
still. 








Measurement of Ocular Torsion |” 


The torsion of the eyes was measured. 
with the use of taegihotographic method of- 
Lingwong and Harman.’ A silk string: 
stretched in frort ef both eyes and secured 
with adhesive taps at the bridge of the 
nose and adjacest to the outer canthi was’ 
used as a fixed kesä coordinate. The head 
was held in a cair and forehead support 
that maintained a fixed distance. from a 
camera. The pat:ené fixated the cross of an. 
“P 4.5 meters away. During attacks he 
viewed the target with the left eye and the- 
hypertrepie right eve deviated slightly to 
either side of the vertical midposition. Ten 
color slides of each aye were taken with the” 
head erect betweex attacks and repeated 
during attacks wit the head tilted to the: 
left. Eye coordinates were provided by 
lines drawn throag prominent erypts and: 
pigment landmarks on the projected slides. 
Ocular torsion was tietermined by compar- 
ison of the angles o“ intersection of the eye : 
coordinates and the string during attacks’ 
with those angles between attacks. This 
torsion is distisgeished from the false 
torsion imposed sy-the spherical geometry 
of the globe whex itis moved about an axis 
in Listing’s plaze te a tertiary position 
away from the horizontal and vertical 
midpositions.” Erros of as much as 3° 
were obtained by repeated measurements” 
on the same slides. During paroxysms both’. 
eyes were tortel 22° + 7° (mean + SD): 
relative to the fixed head coordinate, in the’ 
same direction as tte head tilt (Fig A 
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Fig 1.—Left, Head and eyes are straight between paroxysms. Right, During attacks eyes 


are skewed and head is tilted to left. 





Fig 2.—Torsion of eyes is shown by change of position of iris markers (indicated at 
arrows) relative to fixed head coordinate (black line), between paroxysms (top), and 
during paroxysm (bottom). Right eye indicated by a anc c; left eye, b and d. 


Oculographic Study 


The paroxysmal nystagmus was record- 
ed by direct current (DC) infrared reflec- 
tion technique with a full system band- 
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width of 250 Hz. Eye movements were 
simultaneously recorded by DC electro- 
oculography (EOG) with filters at 30 Hz, 
using skin electrodes above and below each 


1 


eye to record vertical movements and at 
the inner and outer canthi of each eye for 
horizontal movements. Horizontal eye posi- 
tion signals were electronically differen- 
tiated to obtain eye velocities and recorded 
on an ink-jet rectolinear polygraph. The 
response time of the differentiators was 5 
msec, Simultaneous vertical and horizontal 
conjugate pendular oscillations occurred 
during each paroxysm. Occasional low 
amplitude monocular horizontal move- 
ments of either eye briefly interrupted the 
fundamental sinusoidal wave form (Fig 3), 
such that the horizontal movement was not 
always perfectly conjugate. Vertical ampli- 
tudes varied between 2° and 4° and hori- 
zontal amplitudes between 1° and 2°. The 
sustained horizontal and vertical compo- 
nents were identical in frequency at 
9.5 + 0.5 Hz but had a phase difference of 
114° + 30°. The nystagmus was elliptical 
with its major axis tilted to the left, as 
schematically depicted by Fig 4. This ellip- 
tical movement was counterclockwise. The 
nystagmus persisted in all positions of 
fixation as well as in darkness and during 
eye closure. No attacks occurred during a 
two-hour period of sleep monitored by 
EOG. 


Treatment 


A therapeutic trial of phenytoin, 300 
mg/day, was ineffective in reducing the 
attacks. Carbamazepine, 800 mg/day, de- 
creased their frequency by approximately 
80%. Increasing the dose to 1,600 mg/day 
did not eliminate them. After carbamaze- 
pine was discontinued on five occasions, 
the paroxysms resumed their original 
intensity. The benefit of this drug has been 
consistent throughout a 18-month period of 
treatment. 


COMMENT 


The paroxysms of head tilting, 
conjugate ocular torsion, and skew 
deviation in this case illustrate a 
distinctive form of eye and head 
motion. The normal response to later- 
al head movement is compensatory 
counter-rolling of the eyes in the 
opposite direction during head mo- 
tion, =? a labyrinthine reflex me- 
diated principally by otolithic recep- 
tors. The dynamic counter-roll is 
corrected by torsional saccades and 
drifts in the same direction as the 
head motion that return the vertical 
corneal meridians toward the sagittal 
plane of the head.” In sustained posi- 
tions of head tilt, residual static 
counter-roll is absent? or very 
small"? relative to the amplitude of 
head displacement. Lateral tilting of 
the head can be a manifestation of 


Ocular Tilt Reaction—Rabinovitch et al 











or > it can che compensatory 
calar cyclodeviation. The head 
tilt aad conj: agate ocular torsion in our 
patiest Were not compensatory. They 
ocenreed ia the same direction. 
ñe combmation af ocular torsion, 
skew deviation, and head tilting 
exh bited by our patient is evoked by 
stimulatica in the midbrain tegmen- 
tum ef the monkey.“ Unilateral stim- 
ulatien dorselateral to the oculomotor 
and trochibar nuclei from the caudal 
wal of the third ventricle to the 
s fleer of the fourth ventricle 
‘dices ipsilateral torsion of the 12 
e ‘clock coraeal meridians in the direc- 
tior of the lower skewed eye’ and the 
ts in the same direction.* The 
ice corneal meridians are inclined 
everd the sagittal plane of the head 
ether it is held erect or free to tilt. 
tazimer and Elair called this 
sesis the ocular tilt reaction. 
wate torsion ard vertical diver- 
vence are also features of the 
synersme of seesaw nystagmus. The 
eyes götate alternately clockwise then 
counterclockwise while they move in 
ical dictions. The in- 
ises as the extorting eye 
half cele of seesaw 
gmus resembles. the ocular tilt 
rea on witsout head displacement. 
The senkinetic skew deviation, ocular 
torson, and head tiking in our case 
exempify the ocular tilt reaction in 
mam 
Nystagmus caused oscillopsia, an 
obtrusive symptom of the paroxysms. 
The eves worted and osei Hated. The 
sustaimed pendular eseillations were 
vertical and sorizontal. Irregular low 
amplitude retary oscillations were 
superizaposed on the tonic torsion, 
The egthogoaal oscillation produced 
elliptical nystagmus. The conjugate 
vertical and horizontal components 
were identical in frequency. The 
phase and amplitude. difference be- 
tween them «determined the elliptical 
trajeciery «f the eyes. Diagonal nys- 
tagmus oceurs if vertical and hori- 
zontabescilations arein phase or 180° 
hase. if vertical and horizontal 
ons are of equal amplitude and 
i of phase, nystagmus is circu- 
Elliptical nystagmus results 
: ampitede disparity and any 
r phase difference (Fig 3 and 4). 
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Fig 3.—Elliptical nystagmus during parox 
traces are conjugate (electro-oculo 


show conjugate sinusoidal waveform with superimposed monoeular movement of righ’ 
eye apparent in differentiated signal (fourth trace). Vertical and@horizontal componens 
of nystagmus differ in amplitude and phase, but they are phase jocked. : 


The eye movements were faster than 
normal smooth pursuit and slower 
than saccades of equivalent ampli- 
tude. Monocular horizontal move- 
ments irregularly interrupted the 
elliptical course of either eye. West- 
heimer and Blair’ also observed incon- 
stant horizontal disjunctive move- 
ments and vertical and horizontal 
conjugate movements that displaced 
the eyes in curved trajectories during 
the ocular tilt reaction. The move- 
ments were faster than smooth pur- 
suit and slower than saccades. The 
sustained elliptical oscillations in this 
ease were analogous to the curved eye 
movements thät are elicited coinci- 
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dent with the ocular tilt reaction in’ 
the monkey. 

The ocular tiÈ reaction signifies a 
prenuclear pattern of co-innervation 
of vertical and cyelotorsional ocular 
motor neurons taat is independent o 
cerebellar and peripheral vestibula: 
function; it isevoked after cerebellec 
tomy and labyrinthectomy.? Skew 
deviation oceurs with supranuclear 
involvement in the medulla, pons; or 
midbrain. A disturbance of tonie oto- 
lithic vestibular regulation of vertical 
alignment of the eyes may be respon- 
sible for skew at each of these levels. 
Both skew™ and head tilting’ can 
result from involvement apparent 





VERTICAL POS. 
, V(tH)=B Sin wt 





HORIZONTAL POS. 
H(A Sin(wt+) 
PHASE DIFF. 
J r 
Ə=Sin (2 

in (B) 





_ nystagmus amplitude (B) on that axis. 


confined to the vestibular nerve or 
abyrinth. The hypotropic eye is on the 
_ side of the lesion’ and the head tilts 
_ toward the lesion." Brain’ attributed 
the skew and head tilt to loss of 
unilateral utricular function and re- 
_ eiprocal activity of the opposite nor- 
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Fig 4.-Schema of elliptical nystagmus trajectory derived ‘rom vertical (V [t]) and 


rizontal (H [t]) pendular components of motion. Angular frequency indicated by w; 
ime, t Phase difference (©) is arc sine of ratio of intercep7-on axis (D) to maximum 


mal utricle. Stimulation of one utri- 
cular nerve in the cat produces vertical 
divergence and ocular torsion. The 
ipsilateral eye moves up, the contra- 
lateral eye deavn, and the 12 o’clock 
meridians rotate toward the lower 
eye. We attribute the synkinesis of 
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nd head motion in our patient to 
dysfunction of brain stem vestibular 
projections controlling torsion™® and 
vertical alignment of the eye," 
and posture of the head.“ Central 
excitation of innervation from the 
utricle contralateral to the direction of 
tilt or central inhibition of innerva- 
tion from the ipsilateral utricle could 
produce this movement disorder. 

Multiple sclerosis caused progres- 
sive cerebellar and brain stem impair- 
ment in this case. Paroxysms of 
diplopia or somatic motor and sensory 
symptoms occur in the course of 
multiple sclerosis.**’ Ephaptic spread 
of action potentials across adjacent 
axons within plaques of demyelina- 
tion may be responsible for these 
phenomena. Carbamazepine is often 
effective in controlling such attacks**" 
and it promptly relieved the parox- 
ysms in our patient. This binocular 
dyskinesia is distinguished readily 
from the monocular syndrome of 
superior oblique myokymia, which 
responds to carbamazepine but typi- 
cally occurs without other signs of 
brain stem disease.**? The ocular 
motor disorder that we have described 
may be explained by paroxysmal 
ephaptic activation of the brain stem 
synkinesis of skew deviation, conju- 
gate ocular torsion, and head tilting 
that constitute the ocular tilt reac- 
tion. 
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of i oluntary Nystagmus 


William t Stalts, MD; E PE Stark, MD; Wiliam F. Hoyt, MD; Alfred L. Ochs, PhD 


e infrared oculographie recordings in 
three cases sowed that yaluntary nystag- 
mus is compesed of rapidly alternating 
small-amplitucie saccade: with normal 
velocity-ampl'tude characteristics. These 
bursts o: ‘resiprocating saccades are 
routinely zssceiaied with oscillopsia. This 


himmerirs, horizontal oscillations 
of the eves, willfully initiated and 
sustained im brief burss, constitute 
voluntary nystagmus. While variable 
in minor deif" the nystagmus is 
very rapid (€ te 23 Hz), sow in ampli- 
-tude (lése thes €°), pendglar and hori- 
zontal, usually conjugati Ta pare- 
ly monocular, = and ofen accompa- 
-nied by flattering of the eyelids and a 
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means in terms of oculomotor control 
theory that the brain stem mechanism 
mediating voluntary nystagmus. must by- 
pass the level in the oculomotor path 
where the saccadic corollary discharge 
(efferent copy) is initiated. 

{Arch Ophthalmol! 95:1399-1404, 1977) 


strained facial expression. Oscil- 
lopsia is a constant feature.t# 7830124 
This eye movement is generally re- 
garded as an intriguing but rare phys- 
ical attribute that can be performed at 
will and not as a sign of oculomotor 
abnormality. While initiation of the 
movement is willed, control of its rate, 
amplitude, and duration is not.’ 
From a study of infrared photocell 
oculograms recorded in three cases of 
voluntary nystagmus, we report that 
voluntary nystagmus is composed. of 
saceades. We describe the amplitude- 
velocity relationship of the saccadic 
movements constituting the nystag- 
mus and the effects of refixation and 
smooth pursuit on the oculomotor 
system during and between periods of 
nystagmus. The implications of these 
involuntary aspects of voluntary nys- 
tagmus, ineluding oscillopsia, are dis- 


cussed in terms of oculomotor control 


theory and neurophysiology. 





METHODS 


Eye movements were recorded utilizin 
infrared. photodied<s:" Two pairs of phe 
todiodes were momtited on a spectadl 
frame worn by th: patient, each phot 
diode being aimed =t the medial or latera 
corneal limbus. The eyes were diffusel 
illuminated with mf=ared light obtained b 
mounting a filter cer a low voltage Di 
lamp. The patient was seated 1 meter from: 
a tangen? projection screen with- his hea 
supportec by a rest. 

The subject was nmstructed:to follow 
smail projected ligh: spot 0.3° or 5 mm tr 
diameter, the movement. of whieh was 
controlled by a miror galvanometer. A: 
the eye followed he target, differing 


photocurrents) weres generated ‘by each : 


photodiode dependimg on the amount. of 
infrared light refleexd from that. portion 
of the eye beneath is aiming point (more. 
light. reflected: from the sclera, less from 
the iris). The differesee in the two: photo- 
currents from the var of photodiodes was 
a measurement of that eye's position 
Angular velocity for exch eye was obtained 
by electronic differeatiation of the posi- 
tional signal (the 20-Hz differentiator 
bandpass -reduced velocity magnitudes 
somewhat; Fig 1, hoteem). A 
Target position, inäividual eye position 
and velocities of eack éye movement, and 
relative vergence pesizion of the eyes: were 
recorded with a six-channel curvilinear pen 
writer. In addition E volintary nystag- 
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Fig. 1.~—Peak. velocity-amplitude and duration-ampliude relationships of individual 
` voluntary nystagmus components, as measured from infrared oculograms of our 
_ patients, showed them to be “main-sequence” saccades. Comparative standard data 
were derived from work of Bahill et al.” Somewhat shorter duration of saccades 
comprising our patients’ nystagmus (top) suggests thai shape of movements differs from 
normal saccades. Slightly lower peak velocities seer (bottom) must be considered in 
= light of shorter duration top. We attribute higher peak velccities in saccades of standard 
subject‘to absence of bandwidth limitation in those computer-processed data.” 
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Oculographic Characteristics of Voluntary Nystagmus 





. Patient 1 Patient 2 Patient 3 
Frequency, Hz 17-24 16-18 18-23 
Amplitude, degrees 2.0-7.0 1.0-6.0 1.0-4.5 













Peak velocity, degrees/séc 
Duration of bursts, sec 


45-240 
0.5-1.0 





05-3.0 
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mus. fixation, smooth pursuit (at speeds of 
5°/see to 32°/see), saccadic tracking (in 
jumps of 5°, 10°, 15°, and 30° across. the 
midline}, and optokinetic nystagmus were: 
recorded for each patient. 


REPORT OF CASES 


Case 1.—A 31-year-old woman had been 
aware of her ability to produce brief bursts 
of very rapid to-and-fro oscillations of the 
eyes for at least 15 years. She was healthy 
and knew of no other family members with 
this ability. 

Ophthalmologic examination was entire- - 
ly normal including ocular fixation, conver- ~~ 
gence, smooth pursuit, and saccadic move- 
ments. To induce voluntary nystagmus, she 
had to converge her gaze on her finger as it 
moved toward her nose and simultaneously 
make a distinct effort to set her eyes in 
motion. Convergence alone, as in the act of 
reading, did not produce the phenomenon. 
As she evoked the nystagmus, she per- 
ceived rapid horizontal oscillations of her 
finger. As this. occurred, her lids fluttered 
and squinted closed slightly. She could only 
maintain the nystagmus while her eyes 
were converged in forward gaze. The 
nystagmus occurred in bursts of one to two 
seconds. 

CasE 2.—A 10-year-old boy, after wit- 
nessing his friend’s ability to make his eyes 
jiggle voluntarily, set about to learn the 
same trick. After several months, he 
succeeded. 

Ophthalmologic examination was normal 
including fixation, convergence, smooth 
pursuit, and saceadic movements, On com- 
mand, he could initiate his nystagmus only 
while looking straight ahead at distance or 
near positions. As the nystagmus began, he 
reported rapid to-and-fro oscillations of 
objects. He could maintain the nystagmus 
for only several seconds, during which his 
facial expression reflected signs of effort 
and concentration. No fluttering of the lids 
occurred. 

Case 3.—A 33-year-old man came to.the 
University of California Neuro-ophthal- 
mology Unit complaining of five- to ten- 
second episodes of jiggling vision. Results 
from all ophthalmologic examinations were 
normal except for his eye movements. 
During horizontal pursuit and saccades 
there was a peculiar tremulousness-of his - 
eyes and an intent facial expression. His 
response to the command to converge his 
eyes was accompanied by shimmering eye 
movements, fluttering lid movements, and: 


subjective oscillation of images. These... 


movements alse occurred and were sus- 
tained longer during pursuit of a horizon- 
tally moving target at 1 meter’s distance. 
During a one-hour recording session, 


Voluntary Nystagmus—Shults et-al 











“repeated evceation of the movements did 
not alter their characteristics. Vertical 
movements, unless performed during con- 
vergence, dic not seer to induce the 
nystagmus. While reading small print, the 
abnorma eyecmovements were not appar- 
ent and no oxciilopsia was reported. The 

“patient imsissed that his. visual symptoms 
were newly <cquired. There was no past 
history e& plysieal evidence of neurologic 
abnormality or drug use, and although he 
stopped comolaining after several weeks, 
repeated -oailographic. vecordings two 
months later stil showed a similar oculo- 
motor disturoanee. 









~ OCULOGRAPHIC RESULTS 


The data ‘or frequeacy, amplitude, 
and peax velocity in the Table were 


derived from the meazwrement of 40 


individual nystagmus components in 
each oculographic recerd. Except for 
minor varietions in amplitude, these 
components were idemtical in the 
tracings from each eve. The overall 
conjugate nature of these components 
is strikingly displayed m the derived 
velocity traees (Fig 2 through 4). 
The. recordings in Gases 1 and 2 
documented nermal fixation, smooth 
pursuit .of camp and sinusoidal tar- 
gets; refixaiion saccades (saccadic 
tracking),.and eptokinelic nystagmus. 
` Voluntary nystagmus appeared in the 
tracing only at those points in the 
examinatior when the patients were 
instructed tı produce tt The tracing 
in case 1 shcwed that the onset of the 
nystagmus coincided precisely with 
the onset. of convergence and ceased 
within. several seconds. even though 
convergence was maintained (Fig 2). 
The recordings: in case 2 documented 
> the onset and versistenze of nystag- 
` mus in para lel-oeulographic tracings, 
indicating’ ics oceurremce in the ab- 
sence of oct ar convergence (Fig 3). 
There was ro evidence of voluntary 











cs nystagmus `n cases 1 and 2 during 


horizontal omilar purswit or saccadic 
tracking. 

The.reserd mgs from ease 3 demon- 
strated several unique features. Ran- 
dom 0. to 4.0-second bursts of 
- nystagmus seen in the fixation 
trace (Fie ¿i These movements in- 
: variably ageurred simultaneously with 





< eonvergence. After nmmerous sac- 


eades and onvergence movements 
had been made, recordings showed 
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increasing fixation instability consist- 
ing of square-wave jerks (Gegenrück- 
en) above and below the hold posi- 
tion. 

During smooth pursuit- of ramp 
targets throughout a 20° central 
range (at velocities of 5°/sec to 32°/ 
sec) high frequency nystagmus ap- 
peared. At lower velocities (5°/sec) 
the nystagmus occurred in the middle 
of the ramp, but at higher frequencies 
it was seen over most of the tracing 
(Fig 4). Tracings of derived velocity 
(Fig 5) also show this direct relation- 
ship of nystagmus to increasing 
target velocity. Measurement of de- 
viations from parallelism of the traces 
from the two eyes confirmed that 
convergence was occurring during 
each burst of nystagmus. With few 
exceptions, in case 3, tracings of hori- 
zontal saccadic tracking showed one- 
to two-second bursts of high frequen- 
cy nystagmus (23 Hz) immediately 
after each saccadic shift. The ampli- 





tude of these saceade-induced nystag- 
mus bursts was greatest at onset and 
diminished rapidly (see derived veloci- 
ty traces, Fig 6). The position and 
vergence tracings showed clearly that. 
convergence was associated with each: 
new burst of nystagmus (Fig 6). The- 
nystagmus amplitude was greatest as 
convergence began, decreased as con- 
vergence ended, but did not stop. 
entirely until eye position was again 
parallel. l 


CONMENT 


Voluntary nystagmus is composed 
of saccades. Measurement of peak: 
velocity-amplitude relationships in 
the phctocell sculograms. from. the 
patients in this resort showed that the. 
individual components in- both dire- 
tions had velocity-amplitude values of 
“main-sequence” saceades (Fig 1). 
Such saccades are identified in. nys- 
tagmographic tracings by logarithmic 
plotting of peak velocity in degrees 
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cades; as shown in this study, 


Fig 3.—Voluntary nystagmus occurs in x 


absence of convergence (case 2). 


per second. against magnitude. in 
degrees and determining if these 
points fall along a line previously 


‘determined as normal by Bahill etal" 


The identification of the movements 
composing voluntary. nystagmus with- 
main-sequence saccades implies that. 
these movements are the product of 
reciprocally innervated muscle pairs 
driven by a normally functioning: 


saceade generator. That the move © 


ments are precisely conjugate implies = 
normal interaction between the gen- 
erators for right and left eye move- 
ment. This pattern of reciprocating, 
small-amplitude, main-sequence sac- 
is a 
hallmark. of -voluntary nystagmus. — 
Instantaneous saccadic reversal is not 
surprising, for it has been shown ‘by. 
Bahill and. co-workers” that such 
reversal’ commonly occurs 
production of normal saccades of all 
sizes. Voluntary nystagmus displays 
the capacity of the oculomotor. pulse- 
step controller for generating a 
sequence of rapidly alternating phase 
discharges. Indeed, the generation of 
high frequency discharges with ago- 
nist-antagonist reciprocal innervation 
and with right eye-left eye Herings 
law coupling is strong evidence. for 
very healthy oculomotor physiology. 
The effect of eccentric positions of 
gaze on the rate and amplitude of: 
voluntary. nystagmus has been noted 
in several previous studies. Thus. 
Keyes” patients could maintain volun- 
tary nystagmus in all positions of gaze 
while one of Blumenthal’s’ was able to 
maintain voluntary nystagmus only in 


primary position. Wist’s'’ patient fa- ` 


tigued’ on lateral gaze, while one». 
patient described by Lubr and Eck- 
els“ found it easier to evoke voluntary 


nystagmus in left lateral gaze. Case 3 


exemplifies that the convergence that 
evokes. voluntary nystagmus can’ be 


demonstrated in the recordings dur-. — 


ing saccadic tracking, pursuit tasks, 
and- even. optokinetie response. This’ 
requires accurate recordings in which 


Fig 4. —During fixation in-primary position,. 3 
voluntary nystagmus was accompanied by 
convergence (case 3). ; 





in othe 











Fig 5. Smooth pursuit Of ramp targets at 
5°/sec (top); 10° /sec (center), and 16°/ 
sec (botom) was accompanied by in- 
creasing orominence of voluntary nystag- 
mus (articularly well seen in velocity 
tracings) (case 3). Measurement of trace 
parallelism conarmed simultaneous oc- 
currence of convergence with each volun- 
dary nystagmus burst. 





the:baseline does not drift and the 
‘distance between the position of the 
eyes esn be measured.. This ocular 
ence ian the pursuit tracing, 
sally its presence at the end 
saccade, convinced us that 
patients is as aormal as the other two 
“patiente only more. versatile. 
The sensation of oscillopsia ac- 
companies voluntary nystagmus. This 
term, imtredueed by Brickner” in 
1936, literally means oscillating vision; 
patients report the environment mov- 
ing back and forth or wp and down. 
Oftere the perception -s described as 
jigglin _or shimmering, perhaps de- 
upon ‘the rate of movement. 
pinkie this ely in 











attention te its occurrence in individ- 
uals who had undergone bilateral 
vestibū ar nerve sectica for Meniere’s 
disease. In these patients the sensa- 
tion was evoked by head. movements 
of even minor degree. A deficit in 
vestibular input required for main- 
taining eye stabilization for steady 
visual fixationaluring head movement 
was the postulated mechanism. 

We sropese two passible explana- 
tions fer the occurrence of oscillopsia 
in patients with volantary nystag- 
mus. 

Heimaoltz” noted that falsely per- 
ceived movement of the environment 
oecurs when the eye is moved passive- 
ly and when eye movement is 
attempled with a paretic muscle. If 
norma: active movements are me- 
chanitally restricted, apparent move- 
ment:cf envirenment also occurs.” To 








Fig 6—Saceadic tracking demonstrated 
association of ‘brief. bursts of voluntary 
nystagmus with each fixation shift (best 
seen in velocity trace) (case 3). Conver- 
gence accompanied zach nystagmus 
burst... which ‘continued. at diminished 
amplitude until eyes were again parallel in 
new direction cf gaze. 
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explain such phenomena, Helmholtz“ 
oke of the “intensity of the effort of 
will,” the internal reference signal 
supplying information about the mo- 
r command for gaze direction. Von 
olst and Mittelstaedt** termed. this 
gnal the “efferent copy,” while Sper- 
used the term “corollary dis- 
arge.” Stark et al proposed that 
aly the primary signals generating 
saccadic eye movement would be 
companied by such an ancillary 
gnal to provide information of the 
tended movement. Thus primed, the 
comparator visual centers” would 
nticipate the magnitude of the 
tinal displacement so that when it 
urred, precomputed maintenance 
f a stable visual frame of reference 
üld result. Accompanying this com- 
tuitation. would be the saccadic sup- 
ression phenomenon. The restriction 
f Helmholtz’s: “effort of will,” von 
olst- and Mittelstaedt’s “efferent 
py,” and Sperry’s “corollary dis- 
harge” to only saccadic eye move- 
nent:is relevant to the perception of 
scillopsia in voluntary nystagmus 
ecause of the evidence that voluntary 
ystagmus is composed of saccades. 

‘Westheimer,’ who studied the sig- 
ificance of oscillopsia in voluntary 
ystagmus, proposed that the various 
aneuvers for producing the nystag- 
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mus are mediated through mech- 
anisms that act below the level where 
efferent command copy to the “com- 
parison visual center” is generated in 
the oculomotor system. Thus the 
“Helmhokiz comparator” would per- 
ceive illusory environmental move- 
ment because retinal image displace- 
ment is not compensated by corollary 
information about the eye move- 
ment. 

A second explanation might lie in 
the frequency and velocity of the 
saccadic movements comprising vol- 
untary nystagmus. To produce the 
maximum frequency of ocular oscilla- 
tions noted in our patients (23 Hz), 46 
alternating horizontal reversals in eye 
position are necessary. We may pre- 
sume that the neural signals generat- 
ing such movements are square- 
waved in shape. Because of the high 
frequency. it is conceivable that the 
movement response to the neural 
signal falls short. The ocular muscles, 
before fally producing the com- 
manded position, might receive a 
second signal reversing their contrac- 
tile state anc hence the eye’s position. 
A sine-wave response to a square- 
wave signal would result, the peaks of 
the actual movements being lower 
than those of the intended move- 
ments. This would produce a dis- 
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for Keratoconjunctivitis Sicca 


Robert H Poirier, MD; Frank M. Ryburn, MD; Charles W. Israel. MD 


© Swim goggles with a moist chamber 
effect have been used Successfully in 
seven pavientswith severe keratoconjunc- 
tivitis sicca unresponsive to the conven- 
tional means of therapy including artificial 
tears, macolytics, and occlusion of the 
puncta. The longest follow-up is three 
years, the shortest six months. There have 
been no complications, and in all cases 
the patients have been subjectively and 
objectively improved. 

(Arca Qphthalmol 95:1405-1 406, 1977) 


E e sage with keratoconjunc- 
titis sicca associated with 
Sjögren= syndrome cam have their 
conditio managed by the frequent 
applicatæn of artificial tears. How- 
ever, thæe is a small group of patients 
with neractery keratitis in whom 
almost all forms of artificial tear 
replacement falls short of any desired 
therapewtie effect. There are numer- 
ous altematiwe methods in addition to 
tear replacement therapy that have 
been used to manage these difficult 
therapettic problems.'-* Among these 
are the use of antibietic ointments 
applied to the lid margin for the 
frequen associated chronic staphy- 
lococcal Slepkaritis, strietly avoiding 
ointmen:s in the cul-de-sac, and 10% 
acetyley teine for the excessive ab- 
normal mucous occasionally found in 
the eye of these patients.’ Soft 
contact enses have been used with 
some suscess in difficult cases but 
there eve been complications as a 
result G@ bacterial corneal ulcers. 
Occlusion of the puncta has been an 
extremey helpful procedure in pa- 
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tients who have minimal tear secre- 
tion, but this technique has not been 
completely satisfactory in our experi- 
ence with patients that have totally 
dry eyes. For patients with pro- 
nounced attenuation of the baseline 
tear secretion, micropumps have been 
devised to deliver a constant flow of 
artificial tears to the cul-de-sac, but 
these are not readily available.’ 

The precorneal tear film break-up 
time and the relationship of mucous 
and corneal wettability has been 
studied extensively in an attempt to 
elucidate the pathogenesis of dry eye 
syndromes and to thereby design tear 
réplacements that ‘would be more 
therapeutically beneficial." In spite 
of these advances in surface chem- 
istry and the development of a variety 
of tear substitutes, there is a small 
number of patients who are true 
treatment failures, ie, those with 
constant photophobia, refractory ker- 
atitis, corneal filaments, pannus, and 
progressive loss of vision. These treat- 
ment failures oceur not only because 
of severely dry eyes, but also addi- 
tional factors that tend to reduce 
patient compliance and contribute to 
progressive loss of vision. Among 
them is the recurring expense of arti- 
ficial tears, which can be considerable 
when used at 15-minute intervals, and 
keratitis secondary to the preserva- 
tives. In addition, many patients that 
have Sjégren’s syndrome with severe 
rheumatoid deformities of the hands 
find it impossible to actually admin- 


Fig 1.—Patient wearing goggles with moist 
cotton balls inside. 


Keratoconjunctivitis Sicca—Poirier et al 


ister any kind of artificial tear 
replacements. The purpose of this 
article is to report-on the use of swim 
goggles in seven patients believed to 
be completely refractory to most 
forms of treatment. 


MATERIALS AND METHODS 


The goggles used are shown being worn 
in Fig L A cotton ball saturated in tap 
water is placed insise the lower temporal 
area of the goggle. The goggle is placed 
with a firm seal overthe soft tissues of the 
lids, just below the brow and slightly above 
the inferior orbital rim, They can be worn 
comfortably on a variety of schedules. 
There are numerous antifog coatings avail- 
able and we have used these to coat the 
inner surface of the front lens. The front 
lens itself may be replaced by a lens 
designed- to correct refractive problems, 
including aphakia, and a patient wearing 
such a pair of goggles is shown in Fig 2. 
Our experience with these goggles is 
described as follows. (See Table for a 
summary of the seven cases reported.) 


REPORT OF CASES 


Case 1—A 65-year-old woman with 
Sjögrens syndrome kad been treated with 
artificial tears for the last six years. The 
Schirmer test result was 2 mm in both 
eyes. Corneal findings before the use of the 
goggles were coarse punctate epithelial 
keratitis, corneal filaments, and character- 
istic staining of the bulbar conjunctiva 
with rose Bengal. There was a chronic 
papillary reaction of the tarsal conjunctiva. 
The patient’s visual acuity was 20/40 in 
both eyes, and she was incapacitated by 
photophobia in spite-of nearly continuous 
replacement therapy with artificial tears 


Fig 2.—Swim goggles for keratoconjunc- 
tivitis sicca with corrective aphakic lens in 
place. 
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nd occlusion of both the upper and lower 
-puncta. The patient was instructed in the 
‘ase of the swimmer's goggles, and after 
continuous wearing her condition was 
‘subjectively improved. Although not en- 
tirely absent, there has been a great reduc- 
tion in the number of corneal filaments. 
“Case 2.—A 76-year-old woman with 
Sjégren’s syndrome was referred to the 
Corneal Service, Division of Ophthalmol- 
ogy, University of Texas Health Science 
“Center in San Antonio. She was confined to 
a-wheelchair and incapacitated with photo- 
„phobia, chronic staphylococeal blepharitis, 
and a perforated rheumatoid corneal fur- 
row in the left eye that had been managed 
‘by’-a ‘conjunctival flap. Results of the 
“Schirmer test was zero in both eyes. The 
fight cornea showed extensive coarse 
“epithelial keratitis, circumferential pan- 
nus, and superficial central opacification. 
‘The left cornea had perforated at the 7 
-o'clock position from a rheumatoid furrow 
- and was covered by a conjunctival flap. The 
“pest visual acuity was hand motions at 6 
feet in the right eye and light perception 
~-awith projection in the left. The patient was 
given bacitracin ophthalmic ointment for 
the treatment of her blepharitis and was 
instructed on how to apply it to the lid 
“margin, avoiding ointment to the culs-de- 
‘sac. In addition, she was given a pair of 
swim goggles and instructed to wear them 
onan intermittent basis. When the goggles 
-were not worn, the patient's husband ap- 
“plied 1% methylcellulose drops every half 
“hour to her eyes. In three weeks, there was 
van important subjective improvement in 
“foreign body sensation and considerably 
less staining of the bulbar conjunctiva and 
eornea with rose Bengal. The visual acuity 
remained unchanged. 


RESULTS 


Although this series represents an 
uncontrolled clinical observation on 
“the effectiveness of goggles, we 
believe the beneficial response in 
these seven cases of refractory kera- 
“titis sicca to be due to the humidifica- 
tion provided by them (Table). In 
every case, treatment failure was 
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noted by the referring ophthalmol- 
ogist as each patient's condition 
responded poorly to the usual forms of 
managemeri. In most cases there was 
structural ateration of the cornea, eg, 
pannus, and scarring. Visual loss, 
found in association with keratitis and 
filaments, iaproved after the use of 
the goggles. The follow-up of these 
patients ramges from six months to 
three years. l 


COMMENT 


Although the use of humidification 
chambers is not new, we believe that 
the goggles described are a simple 
way to moisten the tear film microen- 
vironment im patients with severe 
keratoconjunctivitis sicca for whom 
other forms of conventional therapy 
fail to offer relief. 

The goggies are lightweight and 
inexpensive. The patient is instructed 
to insert a cotton ball inside the 
goggle in the lower temporal quadrant 
and to coat the back surface of the 
goggle with an antifogging substance, 
of which there are a variety available 
commercials. In one case, aphakic 
plastic lenses were successfully placed 
in the gogzles corrected for vertex 
measurement: these gave the patient 
acceptable vision. 

Patients who use these goggles 
have been imstrueted to clean them 
once or twice weekly. The patients are 
also instrueted te wash them with 
warm water and detergent, as we 
have been cencerned about the possi- 
bility of mfection, particularly in 
patients who have chronic staphylo- 
eoccal lid disease. To this date, there 
have been no infections associated 
with their use. Depending on the 
response, we have modified the wear- 
ing schedule from all day to part-time 
and have centinued the use of artifi- 
cial tears daring the times when they 


Objective improvement* 


Visual Acuity 
20/40-20/40 
Hand motions, 6 ft 


hand motions, 6 ft 


20/200-20/70 
(Aphakic correction) 


20/200-20/30 
20/60-20/60 
20/60-20/60 
20/100-20/40 


are not worn. Patients are instructed 
to return for routine monthly follow- 
up examinations to help determine 
the best wearing schedule. 

At the present time, we do not 
recommend the use of these goggles 
routinely for patients with keratocon- 
junctivitis sicca, but we have reserved 
them for refractory cases that do not 
respond to the usual artificial tear 
replacement type of treatments or 
when these treatment schedules can- 
not be followed because of rheumatoid 
deformities of the hands. 


Key Words.—Keratoconjunctivitis sicca; 
Sjégren’s syndrome; corneal filaments; 
artificial tears; swim goggles. 


Nonproprietary Name 
and Trademark of Drug 


Acetyleysteine—Mucomyst. 


References 


1 Jones BR, Coop HV: The management of 
keratoconjunctivitis sieca. Br J Ophthalmol 
52310, 1968. 

2 Dohlman CH, Lamp MA, English FP: Dry 
eye syndromes. Int Ophthalmol Clin 10:215, 
1970. 

3. Barsam PC, Sampson WG, Feldman GL: 
Treatment of the dry eye and related problems. 
Ann Ophthalmol 5:819, 1978. 

4 Messner K, Leibowitz H: Acetyleysteine 
treatment of keratoconjunctivitis sieca. Arch 
Ophthalmol 86:357-359, 1971. 

5. Dohlman CH, Borucholf SA, Mobilia EF: 
Complications in use of soft contact lenses in 
corneal disease. Arch Ophthalmol 90:367-371, 
1973. 

€. Dohiman CH, Doane MG, Reshmi CS: Mo- 
pile infusion pumps for continuous delivery of 
fluid and therapeutic agents of the eye. Ann 
Ophthalmol 3:126, 1971. 

7. Lemp MA, Holly FJ, Iwata S, et al: The pre- 
corneal tear film: I. Factors in spreading and 
maintaining a continuous tear film over the 
corneal surface. Arch Ophthalmol 83:89, 1970. 

& Lemp MA, Dohiman CH, Kuwabara T, et al: 
Dry eye secondary to mucus deficiency. Trans 
Am Acad Ophthalmol Otolaryngol 75:1223, 1971. 

& Lemp MA, Goldberg M, Roddy MR: Tear 
film breakup (BUT) as a measure of retention of 
tear substitutes and ophthalmic vehicles. Jnvest 
Ophthalmol 14:255, 1975. 


Keratoconjunctivitis Sicca—Poirier et al 





TO ALL 
CONTACT LENS 
PRACTITIONERS 


A REPORT ON 
AQUAFLEX’ 


SOFT CONTACT LENSES 


FROM THE 
PRESIDENT 
OF UCO 
OPTICS 





STANLEY GORDON 


President 


UCO OPTICS, Inc. 


711 North Road 
Scottsville, New York 14546 


Toll free phone: 800-828-4580 
(In N.Y. State: 800-462-4332) 


PURPOSE OF THIS REPORT 


Since we started manufacturing our soft Aquaflex® contact 
lenses, | have received many inquiries fron practitioners 
about these lenses and about our company. | hope this re- 
port and others to follow will serve to answer some of those 
questions. 


AGREEMENT WITH AMERICAN OPTICAL 


One question frequently asked concerns tha nature of our 
agreement with American Optical Company. This question 
can best be answered by quoting a news tem which ap- 
peared in the April 1977 issue of the prestigious journal 
“Contact Lens Forum.” We are indebted to that journal and 
to its editor, Neal J. Bailey, Ph.D., for permission to quote 
the text of that news item in the box below: 


UCO Relationship with AO Clarified 


For those who may be confused about the recent 
agreement between American Optical and UCO 
Optics Corp., developer of the Aquaflex® lens, UCO 
did not sell the lens to AO. At the present time AO 
has bought the right to distribute the lers under its 


own name, AOSoft, for a cost of $1 mřlion and a 
royalty on sales for the next ten years. When AO 
has its manufacturing plant and a supplemental 
N.D.A. approved by the F.D.A., it will pay UCO 
$2 million more. . .. UCO will continue to manufac- 
ture and market the lens under the name, Aquaflex®. 





TRIAL SETS 


Trial sets are available from both AO and UCO Optics. 
Some fitters who already have bought AO sats ask if they 
can use those sets for diagnostic purposes, and then order 
the patient's final lenses from UCO. The amswer is: Yes, 
since all lenses were manufactured by UCC Optics under 
uniform production conditions and identical design and 
quality control. 


PRODUCTION AND DISTRIBUTION 


UCO Optics is working two shifts to produce 2nough lenses 
to supply its own customers as well as supplying American 
Optical Company. UCO is also setting up nother manu- 
facturing plant which will greatly increase ts production 
capabilities. Our Aquaflex® lenses are now being distrib- 
uted through our own UCO Optics subsidiery offices. In- 
quiries from persons or firms interested in b2coming sales 
representatives or distributors are w2lcome_ 


CHEMICAL DISINFECTION APPROVED 


The cold Chemical Disinfection Regimen developed by 
Burton, Parsons & Co., Inc., is now available for use with 
Aquaflex® lenses, as an alternative to the Thermal Disinfec- 
tion Regimen. The fitter now has a choice of two disinfec- 
tion systems for use by his patients. 
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SUPERBLADES, designed for Keeler 
Optical by Medical Workshop of Holland, 
are the world’s sharpest stainiess-stee! 
case-hardened micro-surgery blades— 
comparable in sharpness to diamond 
knives. 


@ Pre-mounted in plastic handles and 
packaged sterile. 


è Disposable blade/handie units are Gas 
sterilizable and re-usable. 


ə With super-sharp point, sectioning 
technique requires hardly any pressure 


15°-angled blade for corneal 
puncture and suture removal. 


30°-angled blade for full-depth 
corneoscieral section. 


45°-angied blade for half- 
depth corneosclerai section. 


Keeler’s new SUPERBLADES. 
Points well made...and well taken. 


-Use this convenient form to place your order. 


< @KEELER = 


-456 Parkway, Lawrence Park industrial District, Broomall, PA 19008 





_ Please send me the following: 


: 15°-angled blade(s) Up to 5 blades 
ss 30°-angled blade(s) $5.00 ea. 
-_.45°-angled blade(s) 6 OF More blades 
ae caer $4.50 ea. 
“(Minimum order... 
= six blades) where applicable. 
= Enclosed is my check for_____.Bill me_ 


Address 


sity 








Please 
Mark Your 
Calendar 


NATIONAL  MID-WINTER SCIENTIFIC 
MEETING of the CONTACT LENS ASSOCI- 
ATION OF OPHTHALMOLOGISTS Thurs- 
day, Friday, Saturday and Sunday, January 
19 to 22, 1978, at the Sahara Hotel, Las 
Vegas, Nevada. 


Symposia and courses will be presented in 
all the major contact and intraocular lens 
disciplines. 


Complimentary Practice Management Semi- 
nar. 


The Tenth Conrad Berens Memorial Lecture 
will be delivered by: 

Saiichi Mishima, M.D. 

Chairman and Professor 

Department of Ophthalmology 

Tokyo University Medical School 


A limited number of free papers can be 
accommodated. Send brief abstract to: 
Oliver H. Dabezies, Jr., M.D., F.A.C.S. 
2620 Jena Street 
New Orleans, Louisiana 70115 


For information and registration write to: 
Paul Honan, M.D., Treasurer, CLAO 
P.O. Box 588 
1720 North Lebanon Street 
Lebanon, Indiana 46052 


A special favorable room rate has been ar- 


ranged with the Sahara Hotel. 


For room reservation only write directly to 
the Sahara Hotel, Las Vegas, Nevada 89114 


OLIVER H. DABEZIES, JR., M.D., F.A.C.S. 
Meeting Chairman 


G. PETER HALBERG, M.D., F.A.C.S. 
Meeting Secretary 








OPTIMUM LENS CARE WITH AXIMUM FLEXIBIL: Y 


What is optimum lens care? With Barnes-Hind, of-choice. Product compatibility. Low solids 
it meams the finest in functional performance content. And use of the PVA vehicle 

and much more. Non-ionic surfactants that originated by Barnes-Hind for the ultimate in 
won? adhere to the lenses. Preservative system- soothing, lubricating lens comfert. 


Sterile 


SOLUTION 
for hard 
Ontact lenses 


ideal daily care system. Each solution 


Wally formulated for the finest in leris cai 


Sterile 
SOLUTION 
for hard 
ntact lenses 


Onvenient daily care with excellent 
wetting, soaking and cleaning. 





FLORIDA MIDWINTER SEMINAR 
IN OPHTHALMOLOGY 


February 5-8, 1978 
BOCA RATON HOTEL AND CLUB 
BOCA RATON, FLORIDA 


Office Management of 
Neuro-Ophthalmology Problems 


This Seminar is designed for the practicing ophthalmologist, with emphasis on 
practical points in the office diagnosis and management of common neuro- 
ophthalmologic problems. Topics will include: amaurosis fugax, unexpiained visual 
loss, optic disc abnormalities, diplopia, nystagmus, anisocoria, and proptosis. 
Lectures and panel discussions will be supplemented by self-instructional aids. 


FACULTY 


Jonathan Herschler, MED. 
Miami, Florida 


|. Matthew Rabinowicz. M.D. 
Gainesville, Florida 


Peter J. Savino, M.D. 
Philadelphia, Pennsylvania 


J. Lawton Smith, M.D 
Miami, Florida 


Jonathan D. Trobe, M.D. 
Gainesville, Florida 


The Florida Midwinter Seminar in Ophthalmology and Otolaryngology is co- 
sponsored by the University of Florida College of Medicine (Gainesville), the 
University of Miami School of Medicine (Miami), and the University of South 
Florida College of Medicine (Tampa). The program is accredited by the Council on 
Medical Education of the American Medical Association, Category | of the 
Physician's Recognition Award. Registration fee is $150 for practitioners and $50 
for residents upon application from their Department Head. Mail registration fee 
(U.S. dollars only), payable to “Florida Midwinter Seminar’, 405 Northeast 144th 
Street, Miami, Florida 33161. Special reduced rates have been arranged with the 
Boca Raton Hotel and Club, Boca Raton, Florida 33432. 


Melvin G. Alper, M.D. 
Washington, D. C. 


Robert B. Daroff, M.D. 
Miami, Florida 


Noble J. David, M.D. 
Miami, Florida 


John T. Flynn, M.D. 
Miami, Florida 
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OPHTHALMIC FIXATION TARGET 


= etic 5 Attracts and holds 
fixation for 
Ophthalmoscopy, 
Tonography, Siit lamp, 
Retinoscopy, etc. 


TWO MODELS 
Watchit® Sr. — abont size of 
20/400 E—white light bulbs 
(replaceable from front p.r.n.)— 
excellent for 20 foot lanes, even 
with high refractive errors 
without glasses. $99.50 ea. 


e All solid state—no moving Watchit™ Jr. — about size of 
parts — only the light appears 20/200 E—red LEDs (solid 
to move state brilliant red lamps). Used 

e 115v a.c. 50/60 HZ {other in pairs to right and left of chair 
voltages available) or singly for mirror lanes and 

e Controlled from switches in shorter distances. $69.50 ea. 

your present console. Ohio residents add 5.5% sales tax. 


OCUTRON COMPANY DEPT. 408 
22500 So. Woodland Rd, Shaker Hts., Ohio 44122 
Please ship ____Watchit(s) checked below: 

(| Check enclosed— Ocutron pays postage im U.S.A. 


[] Bill me plus postage [] Senior ©] Junior 

















e Attracts young and old 
e Bulbs light sequentially to pull 
fixation centrally 
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GARAMYCIN 


gentamicin sulfate, U.S.P. 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye. 
Each ml. contains gentamicin sulfate (equivalent to. 3.0 mg. 
gentamicin). disodium phosphate, monosodium phosphate, 
sodium chlorice, and benzalkonium chloride as a preserva- 
tive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives. 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin; Group A beta-hemolytic and non- 
hemolytic streptococci; and Diplococcus pneumoniae. The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa. 
indole-positive and indole-negative Proteus species, Esche- 
richia coli. Klebsiella pneumoniae (Friedlander’s bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes. Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 

Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour 

GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day ! 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-mi. plastic dropper bottle, sterile. boxes of one and 
six, Store away from heat 

GARAMYCIN Ophthalmic Ointment—Sterile, %-ounce 
tube, boxes of one and six. Store away from heat. 


9848358 
NOVEMBER 1973 


For complete details, consult package insert or literature 
available from your Schering Representative; or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033. 


Schering Corporation 


SWW-9110 Kenilworth, N.J. 07033 
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A CHOICE FOR INITIAL THERAPY 
IN EXTERNAL EYE INFECTIONS: 


z against conjunctivitis and other in- Problem pathogens: susceptible strains of: P aeru- 
fectons efexterne eye and adnexa due to a wide ginosa and Proteus sp. (indol2-positive and 
rance of susceptible pathogens. -negative). 
G am-negative: susceptible strains of: H. influen- generally avoids sensitivity 
ząae_Æ. cali. K. pneumoniae; M. lacunata: Enterobac- reactions and irritation. 
ter 2erogenes (formerly Aerobacter); H. aegyptius : no significant organism resis- 
and Weisseria sp., neluding N. gonorrhoeae. tance to date. This may occur in the future. 
Gam-positive: Susceptible strains of staphylo- 
Cote anc streptococci, including D. pneumoniae. 


*broad spectrum activity against many 
gram-negative and gram-positive organisms 


GARAMYCIN OPHTHALMIC 


brar of 


| ini solution-Sterile 
gen lamicn sulfate, USP. Ointment-Sterile 


to 3.® mg. gentamicin. 


“Due © susceptible pathosens 


Please see product infasmation on facing page Copyright © 1977, Schering Corporation. All rights reserved 





THE COMPARATIVE EFFICACY OF TWO 
ON 


ADSORBOCARPINE** 


Miotic for treatment of glaucoma 
(Pilocarpine HCI in Adsorbobase™ `) 


Description: Adsorbocarpine Ophthalmic 
Solutions are sterile, buffered, stabilized 
solutions of pilocarpine HCI (U.S.P.) in 
Adsorbobase—(a combination of high 
molecular weight, water soluble polymers 
and polyvinylpyrrolidone). Adsorbocar- 
pine is available in three strengths: 1%, 
2% and 4%. All strengths, in addition to 
the respective amount of pilocarpine 

HCI, contain: 


Vehicle: Adsorbobase and 0.40% 
Hydroxyethylcellulose 


Preservatives: Benzalkonium 
Ghilonide 2 e258 0.004% 
Disodium Edetate .0.10 % 


Indications: For the control of intraocular 
pressure; as a miotic in the treatment 

of chronic, simple, open-angle glaucoma: 
to counteract the effect of cycloplegics. 
The choice of strength should be 
determined by the severity of the con- 
dition and the response of the patient. 
To relieve tension in the treatment of 
acute glaucoma Adsorbocarpine may be 
used alone—prior to emergency surgery 
—or in combination with other miotics 
or carbonic anhydrase inhibitors. 


Administration: The choice of concentration ® Adsorbs to the cornea and enhances 





and the frequency of instillation should be j j i 

determined by the severity of the condi- ocular penetration of pilocarpine. 

tion and the response of the patient. ® Helps control intraocular pressure—often 
Supplied: In 15 cc. sterile dropper ; ‘ly i ; i 

vials—1%, 2%, and 4% strengths. with two or three daily instillations. 
Contraindications: The use of Adsorbocar- ® Restores ocular dynamics by increasing- 
pine is contraindicated where pupil ary ili 

constriction is undesirable or hazardous the facility of outflow. 

such as in acute iritis. Miotics should be ® The Adsorbobase vehicle—an ocular 


used with caution in hypertension. 
Precautions: Avoid overdosage. 


Adverse Reactions: There are no known 
side effects except slight ciliary spasm 
with resultant temporary reduction in vi- 
sual acuity. Sensitivity is infrequently ob- 
served. Contact allergy or mucosal sensi- 
tization may develop after prolonged use. 
If signs of sensitivity develop during treat- 
ment, or if irritation persists or increases, 
the patient should be advised to discon- 
tinue use and consult the prescribing 
physician. 


wetting agent, lubricates and soothes. 





Burton, Parsons & Co., Inc. 

Caution: Federal (U.S.A.) law prohibits Ophthalmic Products Division 

dispensing without prescription. Central Industrial Park, Washington D.C. 20027 
Montreal, P.Q., Canada 
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»ILOCARPINE HCI PREPARATIONS 
NTRAOCULAR PRESSURE VARIATIONS 


DECREASE IN INTRAOCULAR PRESSURE versus TIME FOLLOWING ADMINISTRATION OF DRUG 


STAGE II 
Pilocarpine HCI 
in Adsorbobase 


© 
. = 
E 
€ 11 
u 
x 
e 
(%9) 
on 
w 
& 9 
s STAGE | 
3 Pilocarpine HCI 
8 in Methylcellulose 
< 7 
a 
Z 
3 % IOP Under 22 mm/Hg Approx- 
F imately 6 and 10 Hours Following 
2 5 Administration of Drug—20 Eyes (10 
a Patients) 
QO 
s Medication 6hrs. 10 hrs. 
a 3 STAGE | 
< Pilocarpine/ 
w Methylcellulose 60% 30% 
< 


STAGE II 
Pilocarpine / 
Adsorbobase 100% 


2 4 6 
TIME (HOURS) FOLLOWING INSTILLATION OF DRUG 


60% 





REDUCTION IN INTRAOCULAR PRESSURE versus TIME FOLLOWING ADMINISTRATION OF DRUG 


P 
A N EREE 6 HOURS AFTER LAST DROP 
l M No Medication STAGE | 
gB 
E 
à R oD os OD os 
1 22 30 21 23 
2 33 35 23 23 
3 2 32 24 23 
4 5 33 24 24 
5 32 30 19 21 
6 30 32 23 20 
7 2 30 21 21 
8 235 27 20 20 
9 23 28 2 21 
10 32 32 23 «(21 


Note: After 6 hours all eyes treated with Adsor- 
bocarpine were under cèntrol (under 22mm /Hg). 
Control was lost in 40% cœ the eyes treated with the 
pilocarpine HCY methylcellulose preparation, and a 
return to resistance to outflow was observed. After 
10 hours 60% of the eyes treated with Adsorbocar- 
pine were still under control, in contrast to 30% of 
the eyes receiving the pilc /methylcellulose medica- 
tion. - The actian of the aqueous polymeric vehicle 
(Adsorbobase™ ) used in Adsorbocarpine has been 
attributed tə its enhanced retention on the corneal 
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STAGE II 
OD OS 
18 18 
18 18 
16 20 
21 19 
18 18 
19 19 
21 20 
20 16 
19 19 
18 19 


surface. This results in an increased penetration of 
pilocarpine into the aqueous humor and helps 
maintain acceptable outflow improvement and in- 
traocular pressure reduction. 


“A gradual but incessant deterioration of visuab fields is 
frequently observed when nocturnal and early marning 
pressures are not adequately controlled. It would seem 
advisable to prescribe a formulation of pilocarpine to 
maintain intraocular pressures at norma. levels 
throughout the night. 


1. Barsam, P.C.: Am. Acad. Opithal. and Oto., Scientific Exhibit, Ann. Meeting, Dallas, Texas (1974). 
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HMS (medrysone) 


Don't let blossoms and pollen start your pnone 
ringing because an ocular decongestant or decon- 
gestant-antihistamine combination won't suppress 
ocular inflammation. 

Sometimes allergic or vernal conjunctivitis triggers 
inflammation which requires higher caliber therapy 

Then it’s time for HMS® the safer steroid that sup- 
presses superficial inflammation. 

HMS provides enough potent anti-inflammmatory 
activity to stifle mild inflammation, yet there's less 


Liquifilm* 

sterile ophthalmic suspension 

Contains: medrysone % 
with: Liquifilm (po 

INDICATIONS HN e ergi = 





conjunctivitis, € 


CONTRAINDICATIONS HMS (17 
Acute ficial herpe! 








an stop blossoming phone calls. 


risk of IOP rise than with dexamethasone. 

in fact, HMS is the only steroid indicated fo 
epinephrine sensitivity in glaucoma patients. 

Plus, HMS contains soothing Liquifilm® to comfor 
the hot eye and prevent the unnecessary cornec 
drying often caused by aqueous-based solutions. 
HMS® (medrysone), the safer steroid for superfi 
cial inflammation. 

Why wait for the calls to blossom? 







costeroids may rarely bec 
5.5 mic absorption ar 










ed by thee 


PRECAUTIONS 


j be exami 


e) the intraocular pressure and le 
ulceration where a steroid has be 


USE. f 


ADVERSE REACTIONS Occosio 
DOSAGE AND ADMINISTRATION One drop instilied in the con 


e well before using 


nal tra d burning may occur on instillation. 


unctival sac up to every fi 


allenn i 


















_Clinicopathologic Case 
Edited by William H. Spencer, MD 
| Pacifice M: lical Center, San Francisco 94115 











Reports 








Bilateral I ntraocular 


Nocardia asteroides 


Infection 


‘Neal A. Sher, AB; Charlotte W. Hill, MD; David E. Eifrig, MD 


© A 38-year-old man with hypogamma- 
globulinemia and pulmonary Nocardia 
asteroides intectior. deveioped an intraoc- 
ular Nocardia: tection. The diagnosis 
was confirmed by examination of a spec- 
imen removed. at pars plana vitrectomy. 
The: -chorioretinal intection in one eye 
resolved. partially, with no organisms 
visible or histopathologic examination of 
the globe at autopsy. One month before 
the patient's death from disseminated 
nocardial infection, the Previously unin- 
volved tight eye developed a new meta- 
Static noeardial choriorefinal lesion. This 
lesion rapidly Dragressed in size until the 
patient's death and showed on post- 
mortem- examination the presence of 
organisms characteristic of N aster- 
oides: 

(Arch Cphifiatme! 95:1415-1418, 1977) 


Tocardia asteroides is a Gram- 

positive, filamentous bacteria 
that isan opportunistic pathogen 
capable ef causing lethal human infec- 
tion, especially in the immunocom- 
promised individual. Most cases of 
nocardiogis are pulmonary,’ although 
disseminatioa to other organs is com- 
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mon. Intraocular infection, a rare 
occurrence, has been reported in seven 
individuals,2-* typically leading to enu- 
cleation or death. 

We describe a patient with bilateral 
intraocular nocardiosis in whom infec- 
tion in one eye resolved partially after 
diagnostic and therapeutic vitrec- 
tomy. One month before the patient’s 
death from disseminated nocardiosis, 
the previously uninvolved eye devel- 
oped a new metastatic lesion that 
progressed in size until the patient’s 
death. 


REPORT OF A CASE 


A 38-year-old man had a history of 
various pulmonary infections since infan- 
cy. He was diagnosed as having hypogam- 
maglobulinemia ir 1973. After developing 
hepatosplenomegaly in 1973, liver biopsy 
confirmed the diagnosis of chronic aggres- 
sive hepatitis, which was treated with 
prednisone, 50 mg daily, and isoniazid. In 
December 1975, he was admitted to the 
University of Minnesota Hospitals for 
evaluation of a lung abscess and a pleural 
efusion, which was diagnosed by biospy 
and culture as Necardia asteroides. The 
steroid therapy was discontinued over a 
three-week period, and the patient was 
started on a regimen of intravenously 
administered sulfadiazine. He developed 
microscopic hemataria, which was believed 
to be secondary to sulfa erystalluria, and he 
was started on a regimen of orally admin- 
istered sulfadiazine, 8 gm/day, and two 
tablets per day of a mixture of trimetho- 
prim and sulfamethoxazole (Bactrim). 

The patient felt pressure and pain 
behind the left eye in early January 1976, 
which progressed until his vision became 
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blurred in the let aye, and he was read- 
mitted to the hespital, The patient was : 
first seer. by the Department of Ophthal- ~ 
mology on Feb 27, 76, at which time the: 
corrected visual acu.ty in the left eye wag 
20/400. The ‘eft pura] measured 4 mm andi 
reacted sluggishly te light. The left cornea : 
had numercus fne keratie precipitates. 
The anterior charabehad 1+ flare and teo 
cell. The intraocdar pressure by applana- 
tion was 1] mam Eg.*There were no synech 
ias. The vitreous hemor had 2+ cell A 
mass temporal te the macula wag 4 dise | 
diameters in size, vais raised, was whitish 
in color with hernorrhage on the surface,’ 
and showed a matted vitreous reaction — 
surrounding it (Fig 4). The right eye was. © 
totally nermal. oe 

To determine the cause of the retinal 
mass and to temove-~itreous membranes, a. 
pars plaša vitrectomy was performed on 
the left ere œm March 10. Vitreous- 
membranes were semoved down to the 
mass, which was quite firm and not remov. 
able (Fig 2) A sme amount of material 
from the maas was cbtained for culture and 
patholog'c evaluation. Ampicilin sodium (5. 
mg) was instilled isto the midvitreous at 
the end-of che ope-ation. There were no 
complications. Methanamine silver stain of 
the aspirated material revealed filamen- 
tous beaded organisms resembling Nocar- 
dia (Fig 3). Culturesof this material, inocu- 
lated on: blood, Scbouraud’s, and broth: 
media, skowad ne geewth after four weeks’ . 
ineubaticn. 

Postoperatively the left eye was treated: 
with topically apolizd 1% atropine sulfate 
and an Sintmen® exntaining dexametha= 
sone sodium pEosghate. and neomycin 
sulfate (Necdecadrea}, Over the next two 
months the vitreeus gradually cleared, and 
the anterior chambe> and Vitreous cell and 
flare decreased. Fundus examination 
showed retinal fclds. and å “dragged dise” 
in the left eye, witha traction fold extend- 
ing from the optic nerve head ‘to the 
chorioretinal mass, which was unchanged 
in size (Fig 4). The patient noticed a slow: i 
return of periphera? vision by this time, 
which appreached 20/200. In April 1976, 
the patient developed a right flank mass 
that was found t be a N asteroides 
abscess, and it was argically drained. The’ 
regimen of trimechesrim and sulfamethox-: 
azole was discontinued, and orally adminis- 
tered minocycline kydrochloride was sub- 
stituted, 

In June 1976, the =atient was readmitted 
for increasing ascites, edema of his lower 
extremities, and altered mental status. In 
the previously urinsslved right eye, a new 
lesion was chserrec’, 1 to 2 dise diameters 
in size, inferior andasal to the optic nerve 
head. This lesion. which resembled the one = 
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Fig 1.—Composite fundus view of left eye, March 5, 
1976, shortly after first examination of patient. 





Fig 2.—Fundus view of chorioretinal mass Fig 3.—Centrifuged vitreous specimens 
in left eye, March 7, 1976, immediately demonstrating presumed Nocardia orga- 
after vitrectomy. Arrow shows small aea nisms (Grocott’s methanamine silver stain, 
removed from mass by vitreous cutter. x 400). 


Fig 4.—Composite fundus view of left eye on May 20, 
1976, showing gliotic, quiescent chorioretinal lesion 
and clear media. 





Fig 5.—Fundus view of metastatic, rapidly 


enlarging Nocardia lesion nasal to disc in Fig 7.—Gross specimen of left eye. Arrows 
previously normal right eye on June 11, Fig 6.—Same lesion as shown in Fig 5 ten show glial mass extending temporal to 
1976. days before patient's death on June 22. disc, over macula to the ora serrata. 
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Fig 9.—Detachmeat of retina! pigment epithelium in chorioretinal 
abscess (arrows), right eye (Mematoxylin-eoson, x 192). 


in the other eye, was white with surface 
hemorrhage and was slightly elevated (Fig 
5). The patient’s ger=ral condition deterio- 
rated and was complicated by progressive 
hyponatremia, hypothermia, and coagulop- 
athy with gastrointestinal bleeding. Lum- 
bar puncture-showee a protemaceous CSF 
with 362 WBCs, censistent with presumed 
nocardial CNS infection. The cultures of 
the CSF fluid were Regative. The minocy- 
cline was diseontinued, and erythromycin, 
2 gm a day intravenously, was begun. The 
lesion in the right eye enlarged progres- 
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Fig 8.—Chorioretinal abseess, right eye, with necrosis of the 
choroid and retina (hematpxylin-eosin, x 60). 





sively during this time. Figure 6 is a 
composite fundus photograph taken at the 
bedside ten days before the patient’s 
death. 

The patient’s hospital course was one of 
continued deterioration. Multiple blood 
cultures grew N asteroides. Hepatic and 
pulmonary failure complicated the sepsis. 
In late June 1976, he received leukocyte 
transfer factor from a patient who had 
recovered from nocandiosis. Our patient 
had no adverse reactions or improvement. 
He suffered cardiopulmonary arrest and 
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Fig 10.—Presumed filamentous, beaded Nocardia organisms in 
chorioretinal abscess, extendin 
eye (Grocott's methanamine silver stain, x 540). 


g across Bruch’s membrane, right 


Fig 11.—Gliosis of retina and fibrosis of choroid, left eye (hema- 
toxylin-eosin, x 150). 


"y die he evar o,” Whew, Bae ~ 
a - ; 
7 E è 





died on July 2. Pos:martem examination 
was conducted. The eyes were removed and 
placed in formalin within one hour of 
death. 


Pathologic Findings 


General.—Autopsy confirmed dissemi- 
nated N asteroides imfeetion with multiple 
abscesses yielding on culture N asteroides 
from the cerebrum, cerebellum, thoracic 
spinal cord, kidneys. adrenals, and flank 
abscess. There was maezonodular cirrhosis 
of the liver secondary tə chronic progres- 
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ve hepatitis. Immunohistochemical evalu- 
‘ation of the peripheral lymphatic organs 
showed a lack of germinal centers, plasma 
cells, and of lymphocytes staining for 
either IgA, IgG, IgM, IgD, or IgE. Immu- 
poglobulin-producing lymphoeytes were 
‘not found in the sites of chronic inflamma- 
tion. Morphologically, the findings were 
“consistent with Bruton’s sex-linked hypo- 
“gammoglobulinemia.’ 

Gross Ophthalmic Findings.—Both globes 
showed. an elevated mass in the posterior 
segment. The mass in the right eye was in 
é inferonasal quadrant and measured 
x 9mm with a 2-mm elevation. The mass 
in the left-eye was located temporally in’ 
the 3-o’clock meridian and extended from 
the-dise, over the macula, to the ora serrata 
with a 2mm elevation (Fig 7). The vitreous 
in the right eye showed some condensation 
strands and in the left eye showed as a 
ear fluid. 

Histopathologic Ophthalmic Findings.—In 
both eyes, notable pathologie changes were 
limited to the vitreous, retina, and choroid, 
with little evidence of inflammation else- 
where. In the right eye, the area of chorio- 
yetinal elevation showed necrosis of the 
choroid~ and retina with surrounding 
accumulations of lymphocytes, degenerat- 
ing -polymorphonuclear leukocytes, dis- 
“persed brown pigment, proteinaceous exu- 
dates, and retinal hemorrhage (Fig 8). 
There were macrophages subretinally and 
in the vitreous. The retinal pigment epithe- 
“jum was detached (Fig 9), and there was a 
loss of Bruch’s membrane in this area. The 
“vitreous showed inflammatory debris and 
-@ondensation over the chorioretinal mass. 
The retina and choroid showed many 
beaded branching filamentous forms on 
hematoxylin and eosin, periodic acid- 
Schiff, and. Grocott’s fungi (methenamine) 
-stains (Fig 10). 

< -Jn the left eye the area of chorioretinal 
‘elevation showed fibrosis of the choroid 
and gliosis of the retina (Fig 11). There was 
a variable loss of retinal architecture with 
“retinal atrophy, retinal folds, a paucity of 
‘ganglion cells, and microcystoid degenera- 
tion of the retina. In addition, there were a 
few scattered lymphocytes and dispersed 
brown pigment. Bruch’s membrane was 
‘also destroyed, and chorioretinal adhesions 
were present. The vitreous was present 
only as a focal condensation and preretinal 
retraction near the equator on one side. 
Nocardia organisms were not evident on 
numerous sections. 

The vitrectomy specimen removed from 
the left eye in vivo showed many beaded 
branching filamentous forms character- 
istic of Nocardia on hematoxylin and eosin, 
periodic acid-Schiff, and Grocott’s fungi 
(methanamine) stains (Fig. 3). 
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COMMENT 


Of the several species of Nocardia 
known to be pathogenic for humans, 
N asterotdes is the most common in 
this courtry.! Despite the in vitro 
sensitivity ef N asteroides to a 
number of antibiotics, including peni- 
cillin G, tetracycline hydrochloride, 
and sulfonamides,’ the in vivo action 
of these drugs in clinical infection is 
unpredictable. The death rate for 
disseminated Nocardia in the immu- 
nosuppressed patient is greater than 
80%. The debilitated condition of our 
patient undoubtedly contributed to 
his downhill course. Despite this fact, 
the infeetion in the left eye seemed 
quiescent Gr resolved, and no orga- 
nisms were identified histologically. 

Nocardia infection of any type 
involving the eye is rare. There are 
isolated case reports of nocardial kera- 
titist" and of a scleral granuloma.” 
Most of these cases responded to 
topical cr systemic antibiotics with a 
good visual outcome. Intraocular No- 
cardia is a far more disastrous condi- 
tion. Jampel et al’ reviewed seven 
eases involving nine eyes. All except 
one case represented endogenous 
spread ef the organism, usually from 
the lung, or in one case, a war wound 
in the lower extremity.* Two of the 
cases invelved immunosuppressed 
renal transplant patients, receiving 
steroids and antimetabolites.** In the 
surviving patients, only two of the 
seven eyes retained any useful vision. 
The other eyes eventually were enu- 
cleated or eviscerated. The present 
case involves probable hematogenous 
spread in an immunodeficient host. 

The higher positive yield on vit- 
reous cultures in comparison to aque- 
ous humor cultures in the diagnosis of 
endopkthalmitis has been demon- 
strated by Forster.” Although the 
diagnosis of Nocardia chorioretinitis 
was tentatively made preoperatively 
(as a result of the patient’s preexist- 
ing pulmonary Nocardia), it was reas- 
suring to confirm the diagnosis by the 
distinctive morphologie characteris- 
ties of the vitreous aspirate. There 
was also the possibility of the exis- 
tence of anether treatable organism, 
such as Candida. The effect of the 
intravitreal antibiotic and the remov- 
al of the vitreous membranes by 


vitrectomy on the course of the infec- 
tion in the operated left eye is not 
known. 

Although a rare cause of endoph- 
thalmitis, the diagnosis of Nocardia 
infection should be considered in any 
immunosuppressed patient. In those 
patients with extraocular nocardial 
infection, frequent fundus examina- 
tions are indicated because the early 
diagnosis and treatment may lead toa 
more successful outcome. 


This investigation was supported in part by 
Public Health Service training grant TO 
1EY 00027. 

V. Havener, R. Perron, G. Vagsted, L. Ander- 
son, Stephen Douglas, MD, and W. Runge, MD, 
assisted with this study. 


Nonproprietary Name and 
Trademarks of Drug 


Ampicillin sodium—Alpen-N, Ameill-S, 
Omnipen-N, Penbritin-S, Polycillin-N, 
Principen/N. 
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Degest 2 ocular decongestant 
doesn’t just clear out the redness. 
In seconds it comforts scratchy, 
Painful irritation and gives 
long-lasting reliez 


Naphazoline for speed 
and persistence 

The Deges 2 decongestant 
formula features fast-acting 
naphazoline hydrochloride 

"...a potent vasoconstrictor. .. [that] 
causes a prolonged reduction of 
local swelling and congestion.“ 
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Philadelphia Lippincott, 1977 
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Povidone base soothes 

and lubricates Eso 
The isotonic, buffered vehicle & =: = 
formulated with povidone is itself DEGEST 2 
soothing and lubricating. It also i Eyes 
helps prevent corneal drying and 

helps prolong drug contact time. 


Temporarily relieves 
congestion caused by: 
smog, smoke, swimming, seasonal 
allergies, excessive reading or TV, 
prolonged contact lens wear, 
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Barnes-Hinc Pharmaceuticals, Inc 
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— THE DAWN OF A NEW ERA 
- HYDROCURVE II (bufilcon A) 
~ the newstrong,thin soft lens 


HYDROCURVE II (bufilcon A) is made from a new 
lens polymer. Experienced polymer chemists have totally assured 
and controlled the quality. This new lens material exhibits remark- 
able tensile strength. Its clear formulation also resists discolora- 
tion. This lens is designed to be consistent with the HY DROCURVE 
fitting system. Easier handling is already being reported by prac- 
- titioners and patients. It’s available only in Thin Series Lenses and 
replaces the present thin lens. You'll find consistent, predictable 
fitting results patient-to-patient and lens-to-lens. 


O HYDROCURVE SOFT LENSES, INC. 


A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LENSES, INC, 


TOLL FREE NUMBER (800) 854-2790 « IN CALIFORNIA (800) 542-6000 
8006 ENGINEER ROAD » SAN DIEGO, CALIFORNIA 92111 © (714) 277-9873 ~ 


Or call your nearest HYDROCURVE Distributor: 
Acro Full-Sight = “> Salvatori 


Appalachian Mo-Con 5 Soper. 
Art Oculus co Southern 
Bailey-Smith Paris ‘Tanco 
Duffens i Philcon Walman 
Erie Young 


FOR FULL PRESCRIEING INFORMATION SEE FOLLOWING PAGES 











Date issued: HYDROCURVE? Ti (biifilcon'Aj*t CONTACT LENS: 


AIT? dhullicgn A 558% water 455%). 


DESCRIPTION — The HYDROCURVE HE (hutiites. Aj Contact Lens 
ig a hemispherical shel! of approximately. t4 mm chord diameter 
and 0.4 fo 1.0 mm thickness. The lens material, butiicen. A iS $ 
hydroptific. random copolymer of -2hydroxyethy? mathacrylate, 
Nt, EDimethytd-oxobutyibacrylemige, and methacrylic acid. The 


polymer is a D-dimensional network of copolymer chains joined by- 


dimathyloipropane trimethacryiate crosslinks at a density of about 
one crosslink for every 1400 monomer-anits. It consists of 56% 
tutitcon A and 45% waler when immersed in normal saline. 


ACTIONS — in its hydrated state 4 HYOROCURVE TI Gantact Lens 
becomes soft and pliable, When placed on the human cornea the 
hydrated fens acts as a refracting medium to compensate spherik 
cal ametropias, The material bas a refractive index of 1.43 


INDICATIONS — HYDROCURVE Li Contact Lenses are indicated 
for the correction of visual acuity in persons with sondiseaged eyes 
wht have spherical ameteopias, refractive astigmatism of 3.50 
diopters or jess. andior corneal agtigmatism of 200 diopters or 
tesa and aphakia. 


CONTRAINDICATIONS — HYDROCURVE ff Contact Leases are 

contraindicaled by the presence of any of the following conditions: 

+. Acute and subacute inflammations cf the anterior segment of 
ihe eye. 

2 Any eye disease which affects Ihe cornea or conpunciiva. 

3 insufficiency of lacrimal secretion. 

4 Comeal hypoesthesia 

S. Any systemic disease which may affect the aye or be exagger 
ated by wearing contact tenses. 


WARNINGS 

Medicaments and Eye Drops: The HYDROCURVE H Contact Lens 
musi be slored ONLY in BOWASOAK Sterile Preserwed Saline 
Storage Solution or FLEXSOL* Sterile Solution for Disinfection 
and Storage. No opbihaimic solutions or medicaments, intiuging 
conventional haid cantact iens solutions. can be used by HYDRO 
CURVE-JI Contact Lens wearers prior to or while the fens is in 
piace om the ays. Only ihe recommended disinfectant soaking 
solutions BOILNSQAK or FLEXSOL, the recommended cleaners 
SOFT MATE‘ or PREFLEX®., NORMOL* Rinsing Solution of the 
fecommentied lubricating solutios ADAPETTES® may be used on 
the HYDROCURVE I Contact Lens 

Abrasions and Infections: if the lens becomes less comfortable to 
the wearer than when i was first placed on the wearer's cored. 
fis may indicate the presence a! a foreign body. The iens should 
be removed immediately and {he patient examined. H any cosmeal 
abrasion, ulceration, iitation or infection is. present, a physician 
shaid be consulted immediately. 

Aptiakic. Patients: Aphakic patients shouid not be lined with 
HYOROOURVE If Contact Lenses during the postoperative period 
antil in the opinion of the surgeon, the eyé has healed completely 
Lens Cate Regimen: Patients must adhere to the recommenced 
dally tens care regimen of HYDROCURVE II Contact Lenses, Fait- 
ure to follow this procedure may result in development of serious 
ocular infections, 

‘Wearing Restrictions: The HYDROCURVE II Contact Lens shouid 
be ramoved before sleeping or swimming or in the presence of 
AgxOUs and irfitating vapors. 

Visual Blurring: When visual blurring occurs the fens. must be fe- 
movet unti the condition subssies, 

PRECAUTIONS 

Storage: HYOROCURVE H Contact Lenses must be stored ONLY 
ie BOILASOAK or PLEXSOL Solution. if left exposed 16 airthe 
lenses will dehydrate. if a lens gehydrates, it should be soaked 


‘ONLY in BOILSSOAK:Sr FLEXSCL Solution-until it retums to. a 


` soft Supple state. 


Cleaning and Risinfection:+1YOROCURVE {Contac Lenses must 
be BOTH cleared arcuisiniectec daily. Dne procedure dogs not 
replace the other. CLERNING is secassary fo remove mucus and 
len from ihe wens teffece. This can be accomplished. by using 
either SOFT WATE oc PREFLEX on a daily basis. Excessive dev 
posits may damage Ime iens. theelore..# this occurs, evaluation 
“of the Tens care procedures should be mađe- 

< DISINFECTION with a HYDROCURVE Patent Disinfection Uait 
and BORLSSOAK Sqeton has been tesied microbiciogically and 
shown io be an effective disinfection procedure for HYORO- 
CURVE Ti Contaci Lerses. 

HYOROCUAVE H Contact Lenses must be cleaned daly with 
SOFT. MATE or PRESLEX Frest BOHNSOBK Solution must be 
used daily fer storm: the lenses. The HYDROCURVE Carrying 
nd rafitied with fresh BOILNSOAK Solution 
gach timg the song iz Stored. 

if a HYDROCURVE Patent Gsinfection Unit is not available 
for diginfection of tte lenses, the lenses must be boiled in thelr 
Carrying Case in a pan of water for 10 minutes. 

CHEMICAL DISINTRETION wiit. FLEXSOL nas Deen tested micre- 
biological aad shown te be an effective sisintection procadure 
for HYOROCURVE eConmtact Lenses. HYBROCURVE H Contact 
Lenses must ne cleaned and firsed daily. or alter wearing, with 
PREFLEX and NORMOL. The HYDROCURVE Tein Case must bè 
emptied and eefitiee writ fresh FLEXSOL pror to disinfecting the 
lenses. Fresh FLE¥EDL must bs used daily for storing and dis 
infecting the tenses, 


WARNING: DO NGT MIX OR ALTERNATE THE DISINFECTION 


AND STORAGE SYSTEMS. FLEXSOL SHOULD NOT 8E USED 
WITH REAT 








Hygiene: Patents must wash and rinse hands thoroughly, and 
dry with @ lint-dree towel before randling the lenses. 

Cosmetics, lotions. soaps and creams must nol come in can- 

tact with the lenses since eye imitation may result. if hair spray is 
used while the lense: are being worn, ihe eves must be kept closed 
until the spray has saitiec. 
Fiuorescein: Never ase fuorescein while the patient is. wearing 
the lensés because me lenses wiit become discolored. Whenever 
figorescain is used flush the ayes with cornal satine solution 
and wait at ieas! ore hour befere replacing the lenses. Too early 
replacement may sitew the lenses io absorb residual fucrescein 
irreversibly. 


ADVERSE REACTIONS — Serous corneal damage may resul 
{rom wearing a lensachich tas teen soaked in a conventional hard 
contact jens sotutien containing preservatives which should act 
be used witt: soft nudrophilic contact lenses. 

Eye irritation mar occwt within a short time alter putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. 

Very tarely.a lensmmay adhere to an eye as a result of the patient 
sleeping whie wearing the leng, or wearing a hypotonic tens. We 
lens adheres {or ans reason, paients may be instructed to apply a 
few drops o? BOILABOAK Solution or ADAPETTES and wall unt 
the lens mowes frenis before removing the tens. 

Rainbows or haies aroung objects or blurring cf the vision may 
occur H the tenses are worn continuously for too iong a time. Re- 
moval of the tensesand 2 rest period of st teast ane hour generally 
relieves these ay gsams. 

Excessive tearing: ususual ave secretions. and photophobia are 
nol normal, if thess symptoms secur, the pateni should De ex: 
amined to delerrar: heir cause. 


DOSAGE AND ADMINISTRATION — Conventional methods of fit 
fing contact lenses-do aot aprly to HYDROCURVE l fbutifcon Ay 





Contact Lenses Fora delalied description of the fitting technique. 
retor to the RYOROCURVE Fitting Guide, copies of which are avail- 
able from: Sot -Lenses, inc. S008 Engineer Road. San Diego, 
Gatiigenia 92115. 

WEARING SCHEDULE SHOULD BE DETERMINED BY THE EYE 
CARE PRACTINONER. STUDIES HAVE NOT BEEN PERFORMED 
TO SUBPORT SAFETY FOR EXTENDED WEAR OF THIS LENS. 





F 
i 
| Maximum Wearing Time Maximum Wearing Time i 
| Day (Continuous Hours) Day Continuous Hours) | 
pa 3 3 8 i 
2 3 3 a i 
; 3 4 19 16 i 
4 a 1 2 i 
bos 5 2 14 ; 
i 8 & un 15 i 
| 7 g +4 al waking hours £ 





There may be a tendency for the patient to overwear the enses 
initiatly, Theretore, the importance of adhering to the initial daily 
weating schedule should be stressed jo the patient. 

Care must ba taken on the initia viall to assure that the patient 
is supplied with a HYDROCUAVE Patient Care Kit and fully under- 
stands ali cere and hafidling instractions for the lenses. As wih 
any contact iens, regular fecal visits are necessary [6 assure pa 
tent health and compliance with instructions, 


HOW SUPPLIED ~- Each- ians is supplied sterile in a glass wal 
containing sterile gorma! satine solution. The glass vial is marked 
with the base curve, diopiric power, diameter and the manulacte- 
ing ict number of the lens. 

To assure proper lens care and handling, each HYDROCURVE 
patient MUST BE supplied with a complete HYDAOGUAVE Patient 
Care Kit 

The HYDROGURVE Patient Came Kit is a package tequired for 
jens cleaning, disinfection, and storage. gonsisling of the following: 












HYDROCURVE Transter Unit (basket - Cat. #1001 
HYDROCURVE Carrying Gate -ieun . Cat #1002 
HYDROCURVE Patient Disinfection Unit. - Cat #1003 


BOILASOAK® Sterile Preserved Saline Storage Solution... Cat, #7064 





SOFT MATE” Sterile Cleaner ioptionsl} or.. Cas. 81006 
PREFLEX* Sterije Gleaner (optional) .. - Cat #1016 
ADAPETTES® Sterile Lubricating Siuti Gat. #1947 
Patient insteustions. ian Cat. #1028 


Chemical Disirtection HYDROCURVE Patient Gare Kit is a package 
required tor the chemical method of tens cieaning. disinfection 
and storage and consisting of the folowing: 

PREFLEX* Serita Cleaner. ones Cat #101 
NORMOL* Serife Rinsing Solution... ... eer Cat. #1517 
FLEXSOL? Stertie Solution for Dismlection and Storage ... Cat. #1018 
ADAPETTES* Sterile Lubricating Setulion...... veo. Cat #1047 
HYOROCURYE Twin Case......-- ee ane Car. #1054 
Patient Instructions.........-. Cat. #1025 


CAUTION: FEDERAL LAW PROHIGITS DISPENSING WITHOUT A 
PRESCRIPTION. 








Soft Lenses, inc 
8006 Engineer Road 
San Diege, Caltiorsia 92111 Si 1028477 
HYDROCURVE® 
Soft Lenses, inc. 
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Charles R Leone,.Jr, MD : 


i: 00 Wher reconstructing te-lower eyelid 
“with -of a temporal-aygomatic skin 
aner- ining can be provided by a 
tarsal pedicle Kap trom the upper eyelid. 
The flap is hineed-in the superior cul de 
ane milar to the letter T on its 
side, oaviating: tae need to use nasal 
septal caridageand mucosa, This method 
ik e upward curve of the lower 
eyelid and reseores the eral canthal 
angle while causiag very [tie noticeable 
shortening of tre horizontal “issure. 

(Arch Ophthaumol 95:1423-1424, 1977) 


1” a tempo- 
and nasal 


atihzes tarsus from the 
toavroid bots problems. 


of the temor and the 
an gland is: used as a 
»yelid margin 









> publication Sept 2), 1976. 
loplastic Servic», Division -of 
Ureversity of Texas Medical 
onie : 

sts te 321 Camder: Suite 504, San 
Antonio; TZ [215 OraLeone), — 





Arch Ophihaimoi—Vol 95, Aug 1977 





Tarsal Pedicle Flap 
for Lower Eyelid Reconstruction 







measured, and a line twice that length is 
drawn that is angled temporally, then 
connected to the lateral mark. The tempo- 
ral flap is drawn, beginning with a line at 
the lateral canthus, following the curve of 
the lower eyelid and carrying it over the 
zygomatic arch toward the ear. 

Since the procedure is usually done with 
the patient under local anesthesia, the area 
is infiltrated with 2% lidocaine with 
epinephrine and hyaluronidase. The tumor 
area is resected and sent to the pathologist 
for frozen section examination of the 
edges. The temporal flap is then con- 
structed by making an incision in the 


Fig 1.—A, Horizontal length of tumor is measured and slightly cblicwe line twice that 
length is drawn medially then connected to lid margin on lateral side. Outline of temporal 
flap is begun at lateral canthus following curve of lower eyelid toward brow, then. over 
zygomatic arch toward ear. B, Upper eyelid is everted and lateral 2.5:ta 3.0 mm of upper 
lid is split to superior tarsal border. Two millimeters from margin, a horizontal cut is made 
through tarsus as far medially as necessary to fill lower lid defect. The incision is then 
directed vertically 4 mm, then back horizontally to lateral canthus. Fiap constructed is 
similar to letter T on its side (gray area). C, After separating tarsus from underlying 
orbicularis, vertical part of flap is pulled into lower eyelid defect and sutured through skin 
flap with a 4-0 silk suture over a silicone peg, or it can be sutured to-ccsijunctival remnant 
in inferior cul de sac with interrupted 6-0 chromic cat gut. Temporal skin flap-is: 
approximated to medial lid segment with. 5-0. silk. D, tarsal and skin edges are 
approximated at lid margin with interrupted 6-0 silk and rast of incision with 5-0 silk. 





previously marked area, beginning at the- 
lateral canthus. The flap is undermined 
temporally and isferiorly to beyond the 
lower leve: of the resected area until it will” 
easily rotate into thexiefect. The incision: is 
taken as far toward the ear as necessary to: 
allow adequate mobilization. —_ 

The upper eyelid is everted, and an in 
sion splite the lateral 2% to 3 mm of the 
upper eye:id and is carried to the superior 
tarsal border. The horizontal aspect of the 
flap is begun 2 mm from the lid margin by 
cutting fu.l-thickness tarsus as far medial- 
ly as necessary to fill the lower lid defe 
This incision is them carried: vertically 4 
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Fig 2.—Left, Preoperative appearance of patient with large basal cell carcinoma of right lower 
eyelid. Right, Postoperative appearance six months following surgery. 





ef 





Fig 3.—Left, Preoperative appearance of patient with large basal carcinoma of 
left lower eyelid. Right, Postoperative appearance one year following surgery. 


mm, then back horizontally to the lateral 
canthus. The flap constructed is similar to 
the letter T on its side with the conjunc- 
tival attachment to the superior cul de sac. 
After the tarsal flap is separated from the 
underlying orbicularis, the vertical part of 
the flap is pulled into the lower eyelid 
defect and sutured through the skin flap 
with a double-armed 4-0 silk suture over a 
silicone peg, or it can be sutured to the 
conjunctival remnant in the inferior cul de 
sac with interrupted 6-0 chromic cat gut. 
The horizontal arm is connected to the 
tarsus of the medial lid segment as well as 
to the conjunctiva of the inferior cul de sac 
with interrupted 6-0 chromic cat gut with 
the knots on the anterior surface. The skin 
edge is sutured to the marginal aspect of 
the tarsal graft with interrupted 6-0 silk 
sutures. The tarsal defect in the upper 
eyelid is left unsutured. 

A buried 4-0 silk suture is used to 
suspend the temporal skin flap to the peri- 
osteum above the level of the lateral 
canthus, and the remainder of the skin 
closure is carried out with 5-0 silk. The skin 
sutures are removed in seven days, and the 
double armed silk from the vertical hinge 
of the tarsus is removed in ten days. 


REPORT OF CASES 
Case 1.—A 68-year-old woman (Fig 2) 
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had a large basal cell carcinoma measuring 
8 mm X 7 mm at the lateral aspect of the 
right lower eyelid. The tumor was resected 
with clear margins and repaired with a 
tarsal pedicle flap and temporal skin flap. 
Postoperatively, there is very little notice- 
able difference in the horizontal fissures 
and the lateral canthal angle is preserved. 

Case 2.—A 72-year-old man (Fig 3) had a 
medially loeated basal cell carcinoma of the 
left lower lid measuring 6mm x 12 mm. It 
was fully resected, using a temporal skin 
flap lined with a tarsal pedicle flap. One 
year postoperatively, the fissures and the 
canthal angles appear similar. 


COMMENT 


The T-shaped tarsal pedicle flap is 
useful in the Mustarde type recon- 
struction since it obviates the some- 
times complicated and lengthy steps 
of obtaining nasal septal cartilage for 
tarsal replacement. The vertical part 
of the flap acts as a hinge in holding 
the temporal flap in an upward posi- 
tion and preventing the.sag frequent- 
ly seen in the lower lid at the lateral 
canthus. Despite the surgical short- 
ening of the horizontal fissure, there 
is very little actual difference seen 


between the two fissures. 

Leaving the donor upper eyelid 
open has not resulted in any upper 
eyelid deformity or subjective com- 
plaint from the patient. Suturing the 
defect has not been done for fear of 
elevating the upper eyelid. 

Since maintaining the upward 
curve of the lateral aspect of the lower 
eyelid and sharp lateral canthal angle 
are both important in achieving a 
satisfactory cosmetic result in lower 
eyelid reconstruction, this method is 
offered as a modification of the 
Mustarde technique. This advantage 
has outweighed the result of any 
reduction in the horizontal fissure. 
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Conjunctival Transplantation 


‘Richard A. Tft, MD 


© A methoz te transplant healthy con- 
junctiva. antc eyes with damaged ocular 
surface epitheliam and superficial vascu- 
larization, as are often seen after chem- 
ical or thermal burns is described. 
Conjunctival resection and lamellar kera- 
tectomy weie ‘followed by grafting of 
healthy conjunctival patches. In three of 
five eyes wits tetai corneal involvement, 
successfal reepithellalization of the cor- 
nea frem the ccnjunctiva was accompa- 
nied by mpreved vision and decreased 
vascularization. Results in two other eyes 
were less suecesstul due to deep stromal 

vascularization. ; 
(Arch @phihaimol 95:1425-1427, 1977) 


+ 


lirica! chservations indicate that 
-severe chemical and thermal 
burns invariably hea! with dense 
vascularization and scarring of the 
ocular surfzwe. Subsequent attempts 
at surgeal repair result in poor 
healing and recurrent surface vascu- 
larizatioa, ewer many years after the 
initial im urr. There are other signs of 
“functional alterations of the ocular 
surface i imjury and disease, such as 
the increased production of collageno- 
lytie enzymes in Mooren’s ulcer' and 
chemical buns" and the retention of 
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conjunctival appearance and the ab- 
sence of glycogen in regenerating 
epithelium over . vessels.** These 
changes in ocular surface epithelial 
characteristics probably are asso- 
ciated with abnormal metabolic activi- 
ty of the corneal epithelium in cases 
where that epithelium has regener- 
ated from abnormal conjunctiva. Re- 
cent experimental work designed to 
test this hypothesis has indicated that 
epithelium derived from conjunctiva, 
which grows back over the surface of 
denuded cornea, may be abnormal for 
several weeks as judged by glycogen 
content and enzyme levels." 

Although suck experiments in ani- 
mals have been limited to the initial 
weeks after surface injury, the char- 
acteristic failure of healing of the 
ocular surface after surgical pro- 
cedures even years after injury has 
led to attempts to create a normal 
surface using uninjured tissue from 
other sources. For example, buccal 
mucus membrane has been used to 
create a more nermal surface in radi- 
ation injury, ocular pemphigoid, 
Stevens-Johnson syndrome, and 
chemical burns. While use of buccal 
mucosa may permit satisfactory re- 
pair of the globe, the cornea invar- 
iably heals with surface vasculariza- 
tion. Penetrating keratoplasty in an 
area covered by buccal mucus mem- 
brane has been no more successful 
than in the presence of the original 
injured ocular surface epithelium, 
since the inevitable, persistent epithe- 


Fig 2.—Lameliar keratectomy removing epithelial layer and superficial stromal vessels.: 


A l, 
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lial defects heal-ønly after surface 
vascularization occurs. Other mucus- 
producing epithelzal surfaces, such as. 
rectal mucosa, have not been satisfac- 
tory substitutes for normal ocular 
surface epithekura (J. Lee, MD, oral: 
communication. 1876). = 
Retertion of donor corneal epithe 
lium has been a sesend approach to the: 
reestablishment cf a normal ocular 
surface. While zdequate epithelial 
preservation can now. assure viable 
cells at the time sf transplantation; 
our experience Eas been that the 
donor cells are sooaer or later replaced 
by host epithelium and, frequently in 
cases of alkali burn, by a vascularized 
surface. Such epithelial rejection can’ 
be delayed for months using high-dose 
corticosteroid thezapy, but cannot be 
postponed indefinitely except by in- 
curring the serious risk of inadequate 
wound healing aad corneal ‘stromal 
melting: : 
In an effort to reestablish a normal- 
ocular surface epithelium by encour- 
aging the regeneration of a normal 
corneal epithelium from normal con- 
junctiva. the following procedure has 
been developed for use in appropriate 
cases. a 
METHODS 
The method čepends on transfer. of 
geneticaLy compatible conjunctiva tothe 
affected aye. Wkile-the úse of material 
from relatives of padiants is being investi- 
gated, the tissues used in this report came 
from the uninjured Tellow eye in patients 
with unilateral injury: = ae 


o 





1425 








Fig 3.—Source of conjunctival grafts. 
Grafts are taken from the uninjured fellow 


eye in four quadrants from areas normally 
covered by lids. 





Fig 4.—Placement of conjunctival grafts. 
Monofilament nylon sutures anchor the 
grafts at limbus and continuous suture 
through apices but not into corneal stroma 
ensures apposition of grafts to bare 
stroma. 
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Initially, the conjunctiva and Tenon’s 
capsule are removed down to bare sclera in 
a peripheral circle 5 mm from the limbus 
(Fig 1). The dissection is then carried 
across the limbus (Fig 2) so that the epithe- 
lial layer and any superficial stromal 
vascularization are removed. With the 
operating microscope, perforation of the 
globe can be avoided. Such an event, of 
course, requires repair with immediate 
corneal grafting and precludes estab- 
lishment of a favorable ocular surface. 

After the conjunctival resection and 
lamellar keratectomy, the conjunctival 
patch grafts are taken from four quad- 
rants of the fellow eye (Fig 3). These grafts 
should be approximately 5 mm in diameter, 
incised with sharp scissors after the 
conjunctiva is tented up with smooth 
forceps. While the sites need not be closed 
with sutures, 5-0 plain catgut reduces the 
healing time to no more than one week. 
The sites are kept beneath the upper and 
lower lids to avoid elevation at the limbus 
with subsequent dellen formation. Antibi- 
otics are applied topically three times daily 
for one to two weeks to insure satisfactory 
healing of the donor eye. 

The conjunetival patches are kept on 
sponges moistened with balanced salt solu- 
tion. Short-term storage in McCarey- 
Kaufman medium* can be used if more 
than a few minutes separate the taking of 
the conjunctival patches and their reappli- 
cation to the injured eye. 

Finally, the conjunctival patches are 
anchored at the limbus of the injured eye 
(Fig 4). The bases of the triangles formed 
by stretching the conjunctiva are sutured 
to the limbus using 10-0 nylon suture. An 
anchoring suture of 10-0 nylon is also 
placed through the apices of the triangles 


with particular care taken to suture only 
through the superficial layer of conjunc- 
tival cells avoiding inclusion of underlying 
tissue. This pulls the conjunctival cell 
surface into direct contact with the cornea, 
since the subconjunctival tissue tends to 
retract toward the limbus. This circling 
suture is not passed through the corneal 
stroma and is tied loosely, so that it only 
apposes the grafts to the stromal surface. 
It is important that the apex of the graft 
extend onto the cornea, so that adequate 
nutrition for epithelial cells can be assured 
by diffusion from the aqueous humor." 

A thin soft contact lens is applied at the 
conclusion of the procedure, with topical 
antibiotics and atropine used three times 
daily until healing is complete. Topical 
steroids have not been used. 


CLINICAL COURSE 


In Fig 5, top left, the preoperative 
appearance after an alkali burn is 
shown. The surface is vascularized and 
irregular. Figure 5, top middle shows 
the same eye on the first postopera- 
tive day. The conjunctival patches are 
flat and pale. Not visible in the 
photograph is the frill of epithelial 
cells that was originating from the 
peripheral edges of the grafts and 
pushing onto the bare stromal surface. 
Dramatic vascularization of the trans- 
plants occurs at days 5 and 6 (Fig 5, 
top right). The patches then become 
thicker and somewhat elevated. There 
is no fluorescein staining by this time, 
and the corneal surface is totally 
epithelialized. At six weeks (Fig 5, 
bottom left), there is marked regres- 





Fig 5.—Conjunctival transplantation. Top 
left, Preoperative alkali-burn eight months 
after injury. Top middle, Immediate post- 
operative appearance showing pallor of 
conjunctival grafts. Top right, Vasculariza- 
tion of transplants occurred on sixth day 
with thickening and elevation. Epithelium 
is intact. Bottom left, At six weeks, marked 
regression of graft vascularization with no 
new growth of vessels into visual axis has 
occurred. Bottom right, Continued regres- 
sion of surface vessels, smooth epithelial 
surface, and clear visual axis at six 
months. 
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Time Between 






9 mo Han 


m 


18 mo 







sion of the vascularity af the interven- 
ing area now covered by new epithe- 
lium, At six months Fig 5, bottom 
middie), there has keen further 
regression e” the superficial vessels, 
and the iris cetails are easily seen, as 
compared t the preoperative ap- 
pearance. ia this patient, vision 
improved fram hand motions to 20/ 
100 with a contact lens: 


RESULTS 


This proceeure or a modification of 
it has been zed in five patients with 
chemical buras. Table 2 indicates the 
patients’ age, time elapsed since 
injury, preoperative vison, postopera- 
tive vision, and follow-up time for 
those patiems. The first and most 
dramatic recult followed conjunctival 
transplantatien onto a cornéa that had 
showed persistent epithelial defects 
after a liquic laundry detergent burn. 
In this case. a kerate@omy was not 
done, but resection of the conjunctiva 
and scraping of all cells at the 
periphery of zhe corneal surface was 
carried ‘out before the conjunctival 
grafts were anchored at the limbus. 
Kpithelializavion was then completed 
in four day= and the conjunctival 
patches have shown the characteristic 
regression of -his vascularity. Patient 
2 is shown im Fig 5. Patient 3 had a 
similar course. Patients 4 and 5 were 
less suceessful In both cases, vascular- 
ization of che correa extended 
through the full thickness of the 
stroma, so thet a superficial keratec- 
tomy did not ‘ead to optizal clearing of 
the visual axs. However, a kerato- 
plasty has been performed in one of 
» these patients without eacountering a 
_ wound-healing problem: The kerato- 









_ Arch Ophthaime—Vol 95, Aug 1977 





Summary of Patients With Conjunctival Transplantation 


‘Age, Ijury and Preoperative Postoperative Follow-up, 
y Cperation Vision Vision 
20/800 


Finger 
counting 


Light 
perception 


Finger 
counting 





















d 20/200 (20/100 
ovements with contact 
lens) 
20/200 (20/100 






with contact 
fens) 

Finger counting 
(before 
keratoplasty) 

Finger counting 9 
(before 

keratoplasty) 























plasty is still clear, although the 
follow-up time is short. 

Three other patients with periph- 
eral corneal scarring and vasculariza- 
tion have been treated in a similar 
fashion. While visual acuities were 
good before conjunctival transplanta- 
tion, the complaints of injection and 
irritation have been reduced, concur- 
rent with the reduced scarring and 
vascularization. 


COMMENT 


The striking visual improvement in 
three of the five severely injured eyes 
reported here has occurred with resur- 
facing of the corneal stroma by 
nonvascularizing tissue. Contrary to 
the usual response to operation after 
chemical injury, time has led to a 
regression of surface vessels, and even 
what appears to be smoothing of the 
irregular contour of the cornea. While 
there is no proof that the new surface 
is derived from the conjunctival 
grafts, an epithelial fringe spreads 
from the edges of each patch graft 
during reepithelialization. Since re- 
section of the original conjunctiva 
leaves its cut edges well outside the 
limbus, and since reepithelialization is 
prompt, the host conjunctiva would 
seem to be an unlikely source. 

Stromal ulceration, despite the crea- 
tion of a large, raw surface, has not 
occurred in any case, including the one 
requiring a subsequent keratoplasty. 
Resection of the injured conjunctiva, 
as advocated by S.I. Brown, MD (oral 
communication, 1976) may either re- 
duce the amount or proximity of 
proteolytic enzymes to the stromal 
surface. Any possible role of cortico- 
steroids in such ulceration was elimi- 
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nated hy not using them. — 

The successful recreation of mini- 
mally vascularized and scarred cornea 
surfaces in some cases of chemie 
burns, by use of normal conjunctiva 
for transplantation, has encouraged 
us to extend our investigation to the” 
treatment of other ocular surface 
epithelial diseases. Since bilaterality 
of disease and injury are the rule, 
however, exploration of tissue typing 
as a means to identify genetically 
compatible conjunctiva is underway. 
In addition, the basic problem of iden- 
tifying those conditions in which 
ocular surface epithelial disease or 
injury is the primary feature requires 
techniques for evaluating conjunctival: 
health. Laboratory efforts directed. 
toward developing biochemical and 
functional assays to predict conjunc- 
tival response to the needs of corneal 
resurfacing are being developed. 
When corneal resarfacing is thought 
to be inadequate because of host 
conjunctival alteration, conjunctival 
transplantation seems to offer a 
direct method fer insuring normal 
ocular surface epithelial transforma- 
tion ané repair. 
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FULL PRESCRIBING INFORMATION 

Description. VIRA-A (vidarabine, adenine arabinoside, or Ara-A) 
is an antiviral drug for topical ophthalmic adminisiration. The 
chemical name is g-8-D-arabinofuranosyladenine. The 
ophthalmic ointment contains 3% vidarabine in a sterile, inert. 
petrolatum base. 

`- Clinical Pharmacology. VIRA-A is a purine nucleoside ebtained 
from fermentation cultures of Streptomyces antidioticus. 
VIRA-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, VIRA-A does 
not display im vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
VIRA-A.appears to interfere with the early steps of viral DNA syn- 
thesis. VIRA-A is rapidly deaminated to arabinosyihypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is fess than thaf of VIRA-A. 
Because of the low solubility of VIRA-A, trace amounts of both 
VIRA-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
ony trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of VIRA-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, VIRA-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

in contrast to topical idoxuridine, VIRA-A demonstrated less 
cates toxicity in the regenerating corneal epithelium ef the 
rabbit. 
indications and Usage. VIRA-A Ophthalmic Ointment, 3%. is in- 
dicated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
VIRA-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical icoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of VIRA-A Ophthaimic Cintment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrollec clinical trials, an average of seven and nine days of 
continuous VIRA-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity 1o topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with VIRA-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated m Herpes 
simplex virus infections of the eye. lf VIRA-A Ophthalmic Oint- 
ment, 3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

VIRA-A is not effective against RNA virus or adenoviral ocular 
infections. VIRA-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. VIRA-A Ophthaimic Ointment, 3%, is contrain- 
dicated in patients who develop hypersensitivity reactiens to it. 


> -Warninas. Use in Pregnancy: VIRA-A (vidarabine) parenterally is 
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atogenic in rats and rabbits- Ten percent VIRA-A ointment ap- 
plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% VIRA-A ointment was ap- 
plied to 2% to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose. in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving VIRA-A Ophthaimic 
Ointment, 3%, is remote. The topical ophthalmic dose is small, and 
the drug relatively insoluble. its ocular penetration is very low. 
However, a safe dose for a human embryo or fetus has not been 
established. Consequently, VIRA-A should be used only when 
clearly indicated. 

it is not known whether VIRA-A is secreted in human milk. Asa, 
general rule, nursing should not be undertaken while a patient is 
under treatment because many drugs are excreted in human 
milk. However, breast milk excretion is unlikely because VIRA-A 
is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

lt has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

in the mouse study, there was a statistically significant in- 

crease in liver tumor incidence among the vidarabine-treated 
females. in the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 
In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent {rat and mouse) 
studies. It is. not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
VIRA-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that VIRA-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to VIRA-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with VIRA-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosyihypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any €x- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of VIRA-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-167 7-139) 

VIRA-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5g. The base is a 60:40 mixture 
of solid and liquid petrolatum. TG 
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AN IMPORTANT ADVANCE IN THE TREATMENT 
OF HERPES SIMPLEX VIRUS KERATITIS 








VIRA-A (vidarabine) 
Ophthalmic Ointment, 3% : 
@ is mot cnly as effective as IDU in | aaa 
treating +terpes simplex vir iti 
butis also effective in patient 
or hypersensitive to or in 
@ usually well-toler a X a 
INDICATIONS: | A 
Acut keratoconjunctivitis and 
recurrent epithelial keratitis due to 
Herpes simplex virus types 1 and 2— 
wheter manifested by dendritic 

or g=ographic lesions. VIRA-A is not 
effective against RNA virus 

or acencviral ocular infections. 


PROGNOSIS: 

Based om controlled and uncontrolled 

Clinical trials,* an average of seven and nine 
days of continuous VIRA-A therapy was 
required to achieve corneal re-epithelialization. 
In uncontrolled trials, 101 of 142 subjects (71%) 
had r2-epithelialized by the end of three 

weeks on VIRA-A. Seventy-five percent of 
these subjects had either not healed 
prewousy or had developed hypersensitivity 
to topica idoxuridine therapy. 
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Axoplasmic Transport in Ocular Hypotony 


and Papilledema in the Monkey 





























onald S:-Minckler, MD, Ann H. Bunt, PhD 


© Orthograde and retrograde axoplas- 
ic transport were studied in optic nerve 
heads of seven hypotensive Macaca fas- 
cicularis. eyes. Orthograde transport was 
studied by radioautography after intravit- 
“veal radioisotope injections. Retrograde 
transport was studied in the same eyes by 
_ horseradish peroxidase Injection into the 
lorsal lateral geniculate nuclei or optic 
tracts. Three eyes had developed marked 
papilledema before injections. Ortho- 
grade axoplasmic transport was blocked 
n swollen axons of the optic disc anterior 
jo Bruch. membrane and in the lamina 
scleraiis. Retrograde transport was 


Koran transport in retinal 
ganglion ells occurs in both 
_orthograde (away from the soma) and 
retrograde (toward the soma) direc- 
tions.’ -The continual movement of 
proteins and other substances synthe- 
_ sized in the cell body near the nucleus 
toward the axon terminals in the 
orthograde system is probably essen- 
tal- for ‘the maintenance of. the 
extremely long axonal process and the 
function of the synapse as well. The 
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blocked ir axens within the lamina scle- 
ralis along the posterior edges of trans- 
verse scleral beams and in axons in the 
choroidal portion of the nerve head poste- 
rior to Bruch membrane. These results 
support the general concept that axoplas- 
mic transport ia the optic nerve head is 
sensitive to altezations in intraocular pres- 
sure, either increases or decreases. The 
edges of Bruch membrane and the 
openings in the lamina scleralis may 
constrict axon ‘bundles in ocular hypo- 
tony. 

(Arch Ophthalmol 95:1430-1436, 1877) 


return of materials from the termi- 
nals of the axon to the cell body 
(retrograde transport) may recycle 
usable molecules and act as a biofeed- 
back communication system.' Both 
orthograde and retrograde transport 
systems depend on oxidative phospho- 
rylation, and both systems can be 
interrupted experimentally by me- 
chanical constriction, decreased tem- 
perature, arexia, and various drugs.'* 
Orthograde transport occurs at sev- 
eral speeds, generally simplified as 
“rapid” (+498 mm/day) and “slow” 
(+1 mm/day!'*? This process can be 
studied experimentally in the visual 
system by injection of tritiated amino 
acids into the vitreous. These amino 
acids are ineorporated into retinal 


1430 Arch Ophthalmol—Vol 95, Aug.1977 - 


ganglion cell proteins and move with- 
in axons toward visual centers of the 
brain in the orthograde transport . 
system. Radioautography can then be 
used to study the distribution of 
isotopes by either light or electron 
microscopy.*° 

Retrograde transport can be labeled 
in the visual system by the injection of 
horseradish peroxidase into the dorsal 
lateral geniculate nucleus or optic 
tract.’ The enzyme undergoes pino- 
cytosis by optic axons and is trans- 
ported in a retrograde manner in 
small vesicles within the endoplasmic 
reticulum to retinal ganglion cell 
bodies where it accumulates within 
lysosome granules detectable by light 
microscopy. On light microscopy 
horseradish peroxidase appears in 
normal ‘ganglion cells (and pathologic 
axons) as a red-brown reaction prod- 
uct after appropriate cytochemical 
reactions. The horseradish peroxidase 
reaction product reduces osmium te- 
troxide and can be demonstrated by 


electron: microscopy as dense amor- 


phous material. The advantages and 
disadvantages of the horseradish per- 
oxidase technique compared to 
radioautography for studies of axo- 
plasmic transport in the optic nerve 
have been detailed elsewhere. Since 
the two. techniques of radioautog- 
raphy and peroxidase cytochemistry 
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do net interfere with each other vis-a- 
vis light or electron microscopy, it is 
feasible to ase both markers simulta- 
neously im the same experimental 
animals for histologie and ultrastruc- 
tural study. 

In recen=experimental studies with 
radioaetive tracer techniques, ortho- 
grade axoplasmic transport was 
markedly impaired im axons in the 
optie nerve head in ocular hypotony 
and hypoteny-induced papilledema in 
monkeys.’ Jrthograde transport has 
also been shown by radioautography 
to be blocxed in the nerve head in 
papiliedema secondary to increased 
intraeranial pressure in monkeys 
(MOM Tso oral communication, J uly 
1976% Addiienally, morphologic ul- 
trastructural studies im humans and in 
monkeys have demonstrated marked 
intrasaxonel dhanges in nerve head 
axons in papilledema. These changes 
have included axonal swelling and the 
accumulatiea of mitochondria, which 
are known tò move in the axoplasmic 
transport system.’:"° 

This paper reports the results of 
experimental studies in the monkey in 
which both orthograde and retrograde 


axoplasmic transport were labeled in 
eyes with acute or chronic hypotony, 
including some with marked papil- 
ledema secondary to hypotony. Atten- 
tion was concentrated on light micro- 
scopic observations in the optic nerve 
heads of experimental eyes. Light 
microscopic studies of the distribution 
of horseradish peroxidase in the 
retinas of control (normal) eyes have 
been reported.’ Similar combined 
orthograde and retrograde transport 
experiments in a series of monkey 
eyes with acute ocular hypertension 
have been reported elsewhere." De- 
tailed ultrastructural study of these 
eyes will be the subject of a subse- 
quent report. 


MATERIALS AND METHODS 


Nine eyes of five normal adult Macaca 
fascicularis monkeys, weighing 2.5 to 3 kg, 
were used in these experiments (Table). 
The fundi of all eyes were examined 
through dilated pupils, and intraocular 
pressures were measured with a Perkins 
applanation tonometer before the experi- 
ments. Chloramphenicol (Chloromycetin) 
was administered systemically to all ani- 
mals at the time of intravitreal isotope 
injections and was continued daily until 





aa 
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they were killed. All examinations and ~ 
procedures were carried out while the — 


animals were eizhersedated with ketamine 


hydrochloride or under general anesthesia — 


with pentobarbital (Nembutal) sodium or 


halothane. Whie sleep, animals received — 


30% oxygen via anendotracheal tube. 


Intraocular Pressure Control 


Intraocular pressures (IOPs) were low- 
ered in two eyes (74-168 right eye [OD] and 
75-109 left eye [OS)) by the use of a 90- 
gauge polyethy ene cannula inserted into 
the anterior chamber, as described else- 


where,'* and connect=d toa saline reservoir 


and mercury menometer. Intraocular pres- — 


sures were lowerec in the remaining five 
eyes by freezing the ciliary body as 
previously descr bec * Persistent hypotony 
and papilledemz were produced in all eyes 


subjected to ciliary body freezing (Table) 


prior to intravitreal injection of isotope or 
brain injections c7 horseradish peroxi- 
dase. 


Orthograce Transport Label 


Hither tritiated leucine, 40 to 60 Ci/mM, 
or tritiated proline 40 to 60 Ci/mM, was 
injected into the vimeous chamber of both 
control and experimental eyes at various 
times before sacri=ce (Table). In most 
eyes, 500 Ci of isotepe was given (5uCi/yl) 
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Fic 1.—Left, Radioautograph from eye (74-109 OS) normal except for intravitreal injection of tritiated ucine six 
days before anmal was killed. Grains over neural tissues indicate location of leucine, incorporated irto ganglion 
cel proteins amd transported toward brain. Distribution of isotope in nerve head is relatively even, except for a 
normal gradient across line of myelination. T indicates temporal side (ten-day exposure radicautograph, 
Richardson mixture, x42). Right, Adjacent (serial) section from eye (74-109 OS) reacted cytochemically for 
horseradish peroxidase. None was found in axons in nerve head even though retinal ganglicn cells of left 
heniretinas were heavily labeled. T indicates temporal side (peroxidase-reacted, Richardson mixture. x 42). 
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Summary of Combined Orthograde and Retrograde Transport Experiments 


























Time Between HRPT 
Normal Method Experimental Duration of Isotope, Ci Isotope Injection to Time 
IOP* of Lowering IOP, Experimental Leucine (L) Injection and OT and/or HRP to 

Animal No. mm, Hg IOP mm, Hg IOP Proline (P) Enucleation dLGN, ul Enucleation, hr 
74-109 OD 15 Freeze 0 19days 500L 6 days Ai be. 

Os 15 Woa 15 (control) e 500 L 6 days Sul (L) 22 
74-168 OD 16 Cannula 0 4hr 500L 5hr ar ie 
75-098 OD 12 Freeze 3 18 days 250L 6 days Sul (R) 21 

Os 12 Freeze 2 18 days 250L 6 days 4ul (L) 20 
75-109 OD 14 a 14 (control) wag 500L 22hr 5ul (R) 20 

os 14 Cannula 0 thr 500L 22hr sA Ces 
75-235 OD 14 Freeze 0 18 days 500L 6 days 5ul (R) 21 

OS 14 Freeze 4 18days 500 P 6 days 5yl (L) 20 


* Intraocular pressure. 

+ Horseradish peroxidase injection to right (R) or left (L) optic tract (OT) or dorsal lateral geniculate nucleus (dLGN). 
+ Control for endogenous peroxidase activity. 

§ O, no changes; 1+, mild changes; 2+, moderate changes; 3+, marked changes; +, equivocal changes. 























Fig 2.Top, Radioautograph from eye (75-235 OD) enucleated 21 
days after ciliary body freezing and 6 days after intravitreal 
injection of tritiated leucine. Intraocular pressure had been O mm 
Hg for 18 days before animal was killed, and there was marked 
papilledema. Isotope is accumulated in marked amounts in 
swollen axons of disc and peripapillary retina, and gradient of 
grains across line of myelination is accentuated. Compare with 
Fig 1, left. T indicates temporal side (ten-day exposure radioau- 
tograph, Richardson mixture, x 42). Bottom left, Adjacent (serial) 
section from eye (75-235 OD) reacted for peroxidase. None was 
present in areas of axonal swelling in disc or peripapillary retina. 
Pathologic accumulations of horseradish peroxidase occurred in 
axons in lamina scleralis nasally. Small arrows indicate peroxi- 
dase-labeled ganglion cells temporally (T) (peroxidase-reacted, 
Richardson mixture, X 42). Bottom right, Higher power view of 
nerve head nasally of 75-235 OD. Horseradish peroxidase (dark 
granular material, black arrows) is present in axons in lamina 
scleralis, with accumulations on posterior edge of scleral beams 
(open arrows) (peroxidase-reacted, Richardson mixture, 
x 282). 
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Histologic 
Papilledema 
(0-3+): 


Orthograde 
Damming . 
(03+)§ 


Retrograde 
Damming 
(0-2+)§ 


suspended in (1 ml of normal saline by 
means ef a dispesable syringe and 27- 
gauge needle inserted through the pars 
plana temporally. The injection sites were 
sealed with tissue glue. 


Retrograde Transport Label 


From 3 to 5p] of horseradish peroxidase 
(purified isoenzyme C)? was injected into 
one or beth dorsal Jateral geniculate nuclei 
or optic tracts with the aid cf stereotaxic 
surgery and physilogic reeording"? on the 
day befere sacrifiee (Table). 


Tissue Processing 


Control anc experimental eyes were 
enucleated and placed in cold saline-para- 
formaldehyde (4% in 0.18M phosphate 
buffer). The retinas were removed from 
the retinal pigment epithelium and fixed 
for several additional hours, to be exam- 
ined subsequently as flat mounts. The optic 
nerve heads were fixed in the same 
mixture for one to two hours and washed 
for 24 hours in buffered 30% sucrose. 
Subsequently, the optic nerve heads were 
serially frozer-sectioned at 40 um in the 
horizontal plame, reacted cytochemically 
for the demorstration of peroxidase, and 
mounted on gelatinized glass slides. Al- 
ternate sections were coated with photo- 
graphic emulsion for radioautography or 
stained with Richardson mixture (2%) for 
immediate examination. Radioautographs 
were exposed at 4°C for 10 to 13 days 
before photographic processing and stain- 
ing. Selected serial sections were also 
processed in 2poxy resin for subsequent 
electron micrescopy. 


Controls 


The superior halves of two nerve heads 
(74-109 OD amd OS) were processed by 
standard metiods in epoxy resin without 
cytochemical >eaetion for horseradish per- 
oxidase. The nerve head from 74-168 OD 
was precessec for horseradish peroxidase, 
although no horseradish peroxidase had 
been injected. asa control for endogenous 


Arch Cphthalmo!—Vol 95, Aug 1977 





75-098 Right 
HRP 
3mm Hg X 18 Days 


\> 
75-235 Right 
yee 
Omm Hg X 18 Days 


ND 


75-098 Left 
HRP 
2mm Kg X 18 Days 


75-235 Left 
HRP 
4mm Hg X 18 Days 


Fig 3.—Diagrammatic reconstructions of distribution of horseradish peroxi- 
dase in four eyes at level of lamina scleralis. Amourt of horseradish peroxidase 
is graded from 0—2+ by clear areas, stipples. or linēs. None could be 
identified in clear areas. Stippled areas contained horseradish peroxidase 
identified only with oil immersion (x 100) lens. Lines delineate heavier 
accumulations visible at x 40 magnification or less. 


peroxidase in acute hypotony. Two eyes 
(74-109 OS and 75-109 OD) served as 
normal controls and were processed as 
above for both orthograde and retrograde 
transport. 


Analysis of Orthograde 
and Retrograde Transport 


Orthograde transport in eyes with hy- 
potony or papilledema was compared by 
light microscopic inspection to that in 
control eyes from these experiments or 
controls in previously reported experi- 
ments. No attempt was made to quantitate 
isotope distribution in the nerve head. 
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Retrograde transport was analyzed by 
light microscopy with a x100 oil immer- 
sion lens. Reconstruetions in the plane of 
the lamina scleralis were prepared to docu- 
ment the distribution of horseradish perox- 
idase at that location in the nerve head in 
four eyes where adequate sets of serial 
sections eytochemically reacted for horse- 
radish peroxidase were available. 


RESULTS 
Orthograde and Retrograde 
Transport 


Control eyes 74-109 OS and 75-109 
OD showed the expected distribution 


1433 





Fig 4.—Disc margin nasally from eye (75-098 OD) maintained at 3 
mm Hg for 18 days before animal was killed. Large black arrows 
indicate horseradish peroxidase accumulated in axons adjacent 
and posterior to edge of Bruch membrane and against posterior 
aspect of scleral trabeculae in lamina scleralis (open arrows) 
(peroxidase-reacted, Richardson mixture, x 282). 


of radioactivity in the nerve head 
region at time intervals of 22 hours 
and six days, respectively, after 
intravitreal injection (Fig 1, left). In 
one eye (74-168 OD) examined five 
hours after injection of tritiated 
leucine and four hours after acute 
lowering of IOP, accumulation of 
isotope was confined to the lamina 
scleralis, with no accumulation in the 
peripapillary nerve fiber layer or disc. 
Accumulation of isotope occurred in 
the optic nerve heads and peripapil- 
lary retinas of four eyes with 
sustained hypotony (74-109 OD, 75-098 
OD, 75-235 OD and OS) studied six 
days after injection of isotope (Fig 2, 
left). Three of these eyes (75-109 OD, 
75-235 OD and OS) had marked papil- 
ledema. Accumulation of isotope 
transported in an orthograde manner 
was also noted in the nerve head of 
one eye (75-109 OS) studied 22 hours 
after isotope injection and eight hours 
after normalizing IOP subsequent toa 
14-hour period of IOP of O mm Hg 
maintained by cannulation. In only 
this one eye among six studied by 
combination orthograde and retro- 
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grade techniques was there ortho- 
grade blockage without corresponding 
retrograde transport block (Table). 
Transport block in the one proline- 
injected eye (75-225 OS) was essen- 
tially identical to its companion eye 
injected with leucine, as expected six 
days after instillation of isotope.” 

Horseradish peroxidase was not 
visible by lizht microscopy in axons in 
either of the control optic nerve heads 
(74-109 OS and 75-109 OD) (Fig 1, 
right). Ganglion cells were heavily 
labeled with peroxidase-positive gran- 
ules in all eyes where horseradish 
peroxidase injections were made into 
the optic tract or the dorsal lateral 
geniculate nucleus or both. Peroxi- 
dase-positive red blood cells and gran- 
ules of white blood cells in the nerve 
head vessels, plus lipofuscin in glial 
cells in the lamina scleralis were 
peroxidase-positive in all eyes. 

Small brownish peroxidase granules 
were found by light microscopy in 
axons in either the lamina scleralis or 
in axons adjacent to the edge of Bruch 
membrane in four of the five eyes 
with sustained hypotony and papil- 


Fig 5.—Retina temporal to disc from eye (75-235 OD) demonstrat- 
ing numerous labeled ganglion cells (filled with dark granules) 
and displaced ganglion cell with soma located in middle nuclear 
layer (black arrow). Neuronal nuclei appear as negative images 
against dense granular staining of cell body. Open arrow indi- 
cates peroxidase-positive red blood cells within retinal vessel 
(peroxidase-reacted, Richardson mixture, x 282). 


ledema (75-098 OD and OS, 75-235 OD 
and OS) (Fig 2, center and right, 3, 
and 4). No horseradish peroxidase was 
identified in the one eye (74-109 OD) 
with marked papilledema in which 
only the inferior portion of the nerve 
head was reacted cytochemically for 
horseradish peroxidase. When present 
in axons in the lamina scleralis, 
horseradish peroxidase was most 
prominent in the posterior portions. 
Frequently, the horseradish peroxi- 
dase accumulated in axons on the 
posterior side of transverse scleral 
trabeculae forming the edges of the 
openings in the cribriform plate (Fig 
2, right, and 4). Prominent accumula- 
tions of horseradish peroxidase also 
occurred in some eyes just posterior to 
or adjacent to the edge of Bruch 
membrane. These pathologic accumu- 
lations of horseradish peroxidase 
around the end of Bruch membrane 
were most prominent nasally (Fig 4). 
No horseradish peroxidase was found 
in the swollen axons of the disc ante- 
rior to Bruch membrane, where the 
most prominent accumulations of iso- 
tope transported via the orthograde 
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mechanism were found, 

Studies of Jat mounts of the retinas 
from these eyes demonstrated heavy 
labeling of ganglion cells with horse- 
radisl: peroxidase even in those eyes 
with horseradish peroxidase accumu- 
lations in thenerve headaxons (Fig 2, 
center. and 5. No areas of decreased 
ganglion cell lebeling or nonlabeling 
could -be identified corresponding to 
horseradish peroxidase aecumulations 
in the nerve Pead. Horseradish perox- 
idase aceumuletions ia the lamina 
seleralis {Fig 2) varied in location, 
involving primarily the nasal quad- 
rants im hree eyes and the temporal 
quadrants in one eye. 

_ Polymerphonuclear leakocytes were 
presen’ in increased numbers in 
vessels in the optic disc aud peripapil- 
_ lary retinas in all contrel and experi- 

mental eves ia this series except one 
(74-1090). Margination- of polymor- 
phonuciear leukecytes wath early dia- 
pedesis: around vessels ix the peripa- 
pillary reina was noted in two eyes 
(75-235 OE and 74-109 OBL We believe 
these leukocytes were responding to 
mild endephthakmitis induced by the 
various manipuations during these 
experiments, especially dntravitreal 
injection. of isotope-labeled amino 
acids. In ene eye (75-098 OS), a sheet 
of flattened mononuclezr cells with 
peroxidase-positive granules in their 
cytoplasm virtually covered the dise 
and peripspillarry reting. apparently 
also a response to low-grade inflam- 
mation. ` 





“COMMENT | 

Orthograde transport. alterations 
(damming of beth rapid and slow 
components) kave- beer previously 
demonstrated in experimental ocular 
>: hypotony and papilledema in the 
-= monkey.“ In this study we produced 
“retrograde © axoolasmic transport 
blockade an these same experimental 
ocular disorders. Orthograde trans- 
port in these and previous experi- 
mental. xtudies s most noticeably 
obstructed in eyeswith papilledema in 
swollen axons anterior to the edge of 
Bruch membrane, althouga the whole 
‘nerve head retains excessive label as 
compared io. cortrols.* Badioauto- 
graphs prepared at short time inter- 
vals (six ours) after tritigtad leucine 
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injections in eyes with hypotony or 
hypotony-induced papilledema dem- 
onstrated discrete damming of or- 
thograde transport as well in the 
lamina seleralis, before the accumula- 
tions of isotope anterior to Bruch 
membrane became apparent at longer 
intervals after isotope injection.” 
The observaticn in this study that 
retrograde transport is also blocked in 
hypotony and papilledema in the 
lamina scleralis and around the edge 
of Bruch membrane strongly rein- 
forces the concept that axons are 
being subjected to mechanical con- 
striction at those sites. Accumulations 
of horseradish peroxidase against the 
posterior edge of transverse scleral 
trabeculae forming the openings in 
the lamina cribresa could appear as 
the result of constriction of the axonal 
bundles by the edges of the openings. 
Likewise, the edge of the opening in 
Bruch membrane could act as a 
constricting ring, most apt to apply 
pressure to adjaeent axons making 
the turn from the nerve fiber layer to 
enter the optic nerve, especially nasal- 
ly where the angle of turning is great- 
est. In fact, previous measurements 
have shown that the opening in Bruch 
membrane represents the narrowest 
aperture traversed during the course 
of the optie nerve through the wall of 
the eye, although axon bundles are 
probably most tightly packed in the 
lamina scleralis.22-= 
The findings in this series of expe- 
riments may have some bearing on 
the continuing debate about the 
pathogenesis of visual loss in optie 
nerye head diseases such as papil- 
ledema and glaucoma, where axoplas- 
mie transport alterations may be 
involved in producing axonal injury.” 
The relative importance of vascular 
and mechanical factors in the patho- 
genesis of visual damage in papil- 
ledema and glaucoma remains un- 
clear. Whereas glaucoma may produce 
optic nerve head ischemia,” morpho- 
logic studies of monkey optic nerve 
heads with acute or chronic hypotony 
did not reveal obvious evidence of 
ischemic damage." We suggest that 
acute or sustained ocular hypotony 
leads to anterior bowing of the trabee- 
ulae comprising the lamina cribrosa, 
just the reverse of what apparently 
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happens (posterior bowing) with in- 
creased IOP." The result in both 
conditiens is eonstriction of axonal — 
bundles in the lamina scleralis, Per: 2 
haps nermal intraocular pressure is 
required to maintain the proper align- 
ment of the openings in the cribriform. 
plate. Ocular hrpatony, however, pro- < 
duces a much less severe compromise. 
of axoplasmic transport (or injury 
clinically) than dees ocular hyperten- 
sion." 
Our one eye (75-109 OS) in which 
intraocular pressure was returned to. 
normal after 14 heurs at O mm Hg, 
was the only imstance in this series. 
where recovery of transport after 
transien: hypotony could be studied.” 
In this one eye, retrograde transport: 
was normal (no korseradish peroxi- 
dase block) in the nerve head eight 
hours after intraocular “pressure nor- 
malized, while orthograde transport 
still demonstrated mild blockage: This 
single experiment suggests, as dem- 
onstratec. elsewhere for orthograde® 
and retrograde“ teansport in ocular 
hypertension, that acute blockage of 
axoplasmic transpert may be revers- 
ible to a certain extent once IOP is 
restored to normal. 
In this series of experiments we did 
not attempt to correlate specifically 
the locations ef orthograde and 
retrograde transport in the same eyes, 
as was dene in a series of eyes with 
acute ocu.ar hypertension, where the 
amounts of both experimental labels 
present in the nerve head..were far 
greater. Specific correlation. between 
orthograde and retrograde transport . 
disturbanees in the lamina scleralis 
was not possible in experiments in- 
this series where we used relatively 
long time intervals ‘six days) for the 
orthograde studies. By six days after’ 
isotope injections in. eyes with papil- 
ledema, the whole nerve head is» 
heavily labeled and small accumula- 
tions of isetope in the lamina scleralis 
would be obscured by the bulk of 
slowly meving proteins: We- must 
acknowledge, therefare, without the 
correlating orthograde accumulations 
being demonstrable, that the horse- 
radish peroxidase aecumulations -we 
found in the nerve head axons in eyes 
with hypotony refiect-to some degree 
the site af horseradish peroxidase — 
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injection in the. optie tract or dorsal 
lateral geniculate nucleus, so that we 
-may not have identified all the sites of 
axonal injury. However, it may also be 
-true that injured axons transport rela- 
tively more horseradish peroxidase,” 


. 


in effect accentuating their visibil- 
ity. 
“We have listed elsewhere several 
advantages of using the retrograde 
method as compared to the orthograde 
radioautographic method for studying 
axoplasmic transport, in spite of the 
greater difficulty of delivering the 
retrograde label (horseradish peroxi- 
dase) to the optic axons. The prin- 
cipal advantage of the horseradish 
peroxidase technique for this study 
was that we were able to identify 
small amounts of label, by virtue of its 
< great sensitivity, in optic nerve head 
axons in precise anatomic locations. 
~The usual amount of normal “back- 
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ground” label with the radioactive 
proteins transported in an orthograde 
manner probably would preclude iden- 
tification of such minute areas of 
pathologie change. 

In summary, orthograde and ret- 
rograde axoplasmic transport. block- 
ades have been demonstrated. during 
ocular hypotony and papilledema in 
monkey eyes as mirror image lesions 
just proximal and distal, respectively, 
to the edge of Bruch membrane. 
Horseradish peroxidase accumula- 
tions also were demonstrated in the 
lamina scleralis in these eyes, espe- 
cially along the posterior edges of the 
scleral trabeculae, which comprise the 
lamina cribrosa. Previous experimen- 
tal studies have shown that there is 
also an erthograde transport block in 
the lamina scleralis in both acute and 
sustained ocular hypotony and papil- 
ledema in the monkey. These observa- 
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: `} e Levator Aponeurosis 


Attachments and Their Clinical Significance 


Richa:d = Bidaso MI, > Crowell Beard, MD 


© A detailed knowledge of the anatomy 
of the levator aponeurosis Is required for 
the aporeurotic approach to ptosis. Yet, 
many misconceptions regarding the in- 
sertional attachments ef this important 
structure are found in the literature. The 
levat aponeurosis Inserts via a tan of 
ors. The first insertional attachment 
: curves anterior | aroune ‘the orbital sep- 
` tum ta term thelid crease. Approximately 
the anterior Balf of he aponeurosis 
inserts into pretarsal orsicularis and the 
overlying subcutaneous tissue. The re- 
maining: postetior half aserts firmly on 
the lower portien of the tarsus. 
(Arch Ophthalmol 95:1437-1441, 1977) 





_ Arch Ophthaimal—Vol 98, Aug 1977 





T he advent of aponeurotic repairs 
for selected ptosis cases is one of 
the most important recent advanees in 
ophthalmic plastic surgery. It is there- 
fore timely to review the anatomy of 
the levator aponeurosis. The origin 
and course of the muscular levator 
have been well defined, but many 
misconceptions exist regarding its 
aponeurotic insertion. This article 
attempts to illuminate this confusing 
portion of eyelid anatomy by pre- 
senting the results of studying the 
aponeurosis clinically at surgery, by 
cadaver dissection, and microscopical- 
ly. 


Background 
Whitnall, in his classieal book, 
stated a miseonception that has per- 
sisted. Regarding the levator he 
writes, 


The cutaneous insertion is into the skin of 
the whole of the pre-tarsal part of the lid 
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by means ef vertically radiating phere of 
delicate. connective tissue: this “is. the 
primary ard esser?ial attachment of the 
muscle. : 


Similar descripciens of the riain 
attachmert o? the aponeurosis are 
given by Fox, Welff, Duke-Elder, and 
Warwick and ‘Williams.** Beard 
Quickert, Jones, Callahan, and Berke 
and Wadsworth® * state that the main 
aponeurotic irsertion is to the ante- 
rior surface o7 the tarsus. Kuwabara. 
et al, in a recent article, give still. 
another opinicn: 


This levator apanezrosis originates some 5 
mm above the upper margin of the tarsus- 
with a gradual disappearance of the muscle. 
fibers and passes # front of the tarsus to- 
insert chiefly in the-septa that separate the 
bundles of the orbiilaris muscle. and n the _ 
anterior surface o? the tarsus. The major 
insertion is into the septa of the lower half- 
of the eyelid. : 


While mest autzers concur that the 
levator inserts im tarsus, orbicularis, 
and skin, ther2 & much disagreement: 
regarding the main insertion. 

A second areaof debate regarding 
the aponeurosis is the location of its” 
tarsal insertion. fox and Warwick and 
Williams?" place its insertion on the 
upper portion o? the tarsus; Hender- 
son notes attachment to the lower 
























half of the tarsus. Most other authori- 
es describe this attachment to the 
wer third of- the tarsus..°*°'*" 
_ Beard“ describes insertion to the lower 
two thirds of the tarsus. 
_ Investigators also disagree on the 
length of the aponeurosis. Kuwabara 
etal“ describe this length as 5 mm. 
‘Whitnall’ found it to be 7 mm long. 
_. The remaining references cited do not 
_ state a length, but by comparison to 
nown structures in their drawings, 
‘one may estimate lengths ranging 
rom 7 to 20 mm. 
«A final controversial point is the 
insertion of the medial horn. Some 
‘reports state that the medial horn 
fuses with the medial canthal ten- 
_ don.'*"** Others maintain that this 
attachment is only to the lacrimal 
“pone and the frontolacrimal suture, 













- -just posterior to the origin of the deep 


orbicularis muscles.’ Still others de- 
< -seribe an attachment to each of the 
-above structures.** Nearly all authors 

“eoncede that the anatomy of the 


` -medial eanthal region is difficult to 
identify. Quite surprisingly, the liter- 
-> ature is in general agreement regard- 


- ing the insertion of the lateral 
shorn t" 
The following discussion treats the 


a anatomy of the levator aponeurosis 
with special reference to the previous- 





_ ly noted controversial areas. Unre- 
-touched photographs of surgical cases, 
> cadaver dissections, and histologic 
examinations are utilized to document 
these findings. The origin and course 





of the muscular levator is well docu- 


: ~ mented and will be excluded from this 


- diseussion. 


Anatomy of the Levator Aponeurosis 


The levator muscle gradually be- 
comes aponeurotic at the level of the 
_ superior transverse ligament (Fig 1, 
A). This ligament, described by Whit- 
_nall' as a check ligament of the leva- 
tor, is also a suspensory ligament for 
the upper lid. It is formed by a 
~~ condensation of the fascial sheaths of 
the muscular levator. Its medial 
attachment is to the fascia surround- 
o ing the trochlea and the superior 

oblique tendon. Laterally, Whitnall’s 









_ ligament is incorporated into the 


capsule. of the orbital lobe of the 
lacrimal gland and passes through it 
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to. attach to the lateral orbital 


margin. 

The levater and the superior trans- 
verse ligament are intimately at- 
tached by bands of connective tissue. 
Below Whitzall’s ligament, the leva- 
tor is seen as a shiny white, tendon- 
like structure, the aponeurosis (Fig 1). 
The transition from muscular levator 
to aponearosis is gradual and some 
muscle fibers may be seen clinically at 
the origin of Müller’s muscle some 10 
to 12 mm abeve the tarsus and histo- 
logically even lower (Fig 2, A). 
However, frem a gross perspective, 
and for practical purposes, the levator 
can be censidered to be aponeurotie 
below Whitrall’s ligament. This dis- 
tance ranges from 14 to 20 mm above 
the tarsus in the adult (Fig 1). 

At a level ef 10 to 12 mm above the 
tarsus, the levator splits into anterior 
and posterior lamellae. The anterior 
lamella continues as the aponeurosis. 
The posterior lamella is the sympa- 
thetic muscle of Muller. Regarding, 
Miller’s muscle, Whitnall states, “the 
fibres arise from between the striated 
fibres of the levator by elastic 
tendons, and have a similar mode of 
fixation to the upper margin of the 
tarsal plaże." While it is seldom noted 
that Miiller’s muscle inserts via a 
tendon, this tendinous insertion can 
be seen in Fig 2, B. The intimate 
relationship between the terminal 
striated musele fibers of the levator 
and the first smooth fibers of Müller’s 
muscle has been well documented 
recently.“ Embryologie studies indi- 
cate separate derivation of these 
structures, a development consistent 
with that of smooth muscle elsewhere 
in the body. Müller's muscle is 
adherent to conjunctiva posteriorly 
and less irmily attached to the apo- 
neurosis anteriorly. This accounts for 
the plane of separation found in 
conjunctivomillereetomy and tarso- 
conjunctizomiillerectomy. Miiller’s 
muscle attaches firmly to the superior 
edge of the tarsal plate (Fig 3). Near 
this musele’s insertion along the 
superior border of the tarsus, the 
peripheral arcade of vessels is noted 
(Fig 2, D, 3, C and 4, A). Some current 
opinion helds that the innervation to 
Müller's muscle travels with this 
areade. 


-The orbital septum fuses with the 









aponeurosis at or just above the level. 
of the lid crease. The lid crease varies. 
among individuals but is typically. 
near the level of the superior tarsal 

border. At the inferior edge of this 

fusion, the aponeurosis branches into 

a fan of fibers (Fig 5). A very small 

band of the most superior fibers can 

be traced through preseptal orbicu- 

laris to insert in subcutaneous tissue 

at the level of the lid crease (Fig 2, C, » 
and 4, B). These fibers are responsible 
for the formation of this crease. The 
upper lid fold is formed by the loose 
skin superiorly drooping over this 
crease. The upper anterior half of the 
radiation of aponeurotic attachments 
form a diffuse pattern of septa insert- 
ing in the entire pretarsal orbicularis 
and skin (Fig 6 and 7). The lower 
posterior half of the fan of inserting 
fibers attaches firmly to the lower 7 to 
8 mm of the tarsus (Fig 6 and 8 
through 10). The aponeurosis has only 
very loose wispy attachments to the 
superior 2 to 3 mm of tarsus and is 
most firmly attached 3 mm above the 
lid margin (Fig 8, B and 10, A). This 
network of aponeurotic attachments 
throughout the eyelid tissues, along 
with the firm attachment of Müller’s 
muscle to conjunctiva accounts for the 
graceful and synchronous movement 
of the upper eyelid structures and the 
position of the cilia. In contrast, when 
the levator is surgically advanced too 
low on the tarsus, eversion of the lid 
margin results. If the levator is surgi- 
cally attached to the superior tarsus 
without correcting the drooping ante- 
rior lamella, ptosis of the lashes can 
occur. 

The osseous attachments of the 
aponeurosis are via its medial and 
lateral horns. The lateral horn is much 
stronger than the medial and forms a 
broad band, about 4 mm in width, 
which passes through the lacrimal 
gland, dividing it into palpebral and 
orbital lobes. It then attaches to the 
periorbita at the orbital tubercle and 
to the lateral canthal tendon. Unlike 
the lateral, the medial horn is a thin 
and delicate structure. It passes infe- 
riorly to attach loosely with the poste- 
rior portion of the medial canthal 
tendon and also curves medially and 
posteriorly to insert at the posterior 
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Fig 1—Levetor aponeurosis—Whitnall’s 
ligament (A). The calipers are set on 20 
mm with the lower edge at tarsus and the 
upper at Wrtnall’s ligament. Only few 
muscle fibers are seen below Whitnall’s 
ligament (B). 





Fig 4.—Eyeid at level of lid crease. (a) 
Peripheral ercade (A), and first insertional 
fibers of apeneurosis forming lid crease 
(B) (Massom-Trichrome, original magnifi- 
cation x 10) 


Fig &—Saggite! section of eyelid. Con- 
junctiva (A), Mdller’s muscle (B), the apo- 
neurosis separating into a fan of insertions 
(C), erbital septum (D). and preaponeu- 
rotic fat pac (E). 
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Fig 2.—Upper portion of eyelid. (B) Muscle 
fiber (red) seen in aponeurosis (green) (A). 
Muller’s muscle (B), note that (red) muscle 
fibers become (green) tendon before 
inserting at upper edge of tarsus. First 
insertional fibers of aponeurosis pass 
through preseptal orbicularis to attach to 
skin at lid crease (C). Peripheral arcade 
(D) (Masson-Trichrome, original magnifi- 
cation x 4). 





Fig 7.—Upper tarsal portion of eyelid. 
Aponeurosis passing over upper portion of 
tarsus with only loose attachments to 
tarsus (A). Septate pattern of attachments 
to pretarsal orbicularis and skin (B) (Mas- 
son-Trichrome, original magnification 
x 10). 


Fig 8.—Tarsal portion of eyelid. Aponeu- 
rosis showing increased density of attach- 
ments to tarsus as it passes inferiorly (A). 
Vein and artery in aponeurosis (B). Strong- 
est attachment to tarsus 2 or 3 mm above 
lid margin (C) (Masson-Trichrome, Original 
magnification x 4). 
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Fig 3.—Mui ler’s muscle. Aponeurosis (A), 
Müller's muscle (B), and peripheral arcade 
(C). 





Fig 6.—Saggital section of eyelid. Note 
fibers of aponeurosis inserting into tarsus, 
orbicularis, and skin. 
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Fig 9.—Saggital section 


aponeurotic attachments to lower portion 


of tarsus (A). 


Fig 11.—Rarified aponeurosis. Aponeu- 
rosis thinned and stretched but no defects 
(A). Edge of opened orbital septum (B). 
Preaponeurotic fat pad (C). Beginning of 
healthy aponeurosis (D). 
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Fig 10.—Saggital section of eyelid with 
anterior fibers cut away. Strongest attach- 
ment of aponeurosis to tarsus (A). 


of eyelid. Finm 





Fig 13.—Aponeurosis disinsertion—white 


Fig 12.—Aponeurosis dehiscence. Defect 
line (A). 


in aponeurosis with tissues to each side 
intact (A). White line indicated by B. 


Fig 14.—Aponeurosis disinsertion re- 
paired—aponeurosis being sutured to tar- 
sus. 


Fig 15.—Atypical case. White line (A) as 
seen through B. Translucent membrane 
(B) overlying white line and passing into 
orbicularis (membrane over muscle hook 
for demonstration). 
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“hita of te medial orbal wall. The 
delicate ature of this structure and 
its location make photographie dem- 
--onstrat ion dificult. The weak medial 
> horn allows for increased motility and 
=a higher positioning cf the nasal 
aspect of the upper eyelid. 





Clinica’ Applications 
The importance of uaderstanding 
the detaiied anatomy of this area is 
obvious when one utilizes the aponeu- 
rotic approach to ptceas. In some 
acquired ptosis cases, a rarifaction of 
the aponeurosis is seen at surgery, 


with the: Abers just above the tarsus 


thinned and stretched ‘Fig 11). In a 
i a circumscribed defect, the 
scenes, devdops in tis area, with 
: sdrrounding tissues rari èd but intact 








(Fig 12). In udvaneed eases, a true 
‘disinsertion is ccmmonly ound with a 


free edge that moves sugeriorly with 
upgaze nd has no demonstrable 
ts fo the tarsas (Fig 13). 
he tern edge to the ante- 
rior surfaee of the tarsus-corrects the 
ptosis -m> cases of disimsertion and 
dehiscence (Fig 14). Advancing the 
healthy ‘@poneurosis te “the tarsus 
corrects “mises of rarifaction. The 
above se pence seems to enronicle this 
disease | a 
However, with extreme. orce, as in 








L Whiteal’ SE: The Anatomy af the Human 













Orbit, èd sey Milford (ed). London, 
Oxford Ure 2, gp 140-151. 

2 Foe phihs deie Plasti Surgery, ed 4. 
New York. = 

3. Dak 






Ca, 1961, pp 488-448. 

4. Wolff he Anatomy of the Eye and Orbit, 
ed 4, Londen HK Lewis & Co Lic, 1954, pp 232- 
#3. 





5. Warie R, Wiliams P: Grepe Anatomy, ed 
: a Philadephia, WB Saunders ca 1973, pp 1122- 
H23 
~G Beard 
1969, pp 1f 
T Beard E Quickert MH: Agutomy of the 





tosts. St Louis, Ev Mosby Co, 


Arch Ophthaimol—Vol 95, Aug 1977 


trauma, the events may occur virtual- 
ly simultaneously. 


The nature of the “white line” seen 


at disinsertion and dehiscence repairs 
is controversial. In cases of disinser- 


tion, or at the edge of a dehiscence,. 


this line probably represents rolled 
and retracted fibers of the aponeuro- 
sis. In these cases, replacing the free 
edge to the tarsus corrects the ptosis. 
However, in a few cases, a distinct 
white line has been found, buta trans- 
lucent membrane of aponeurotic tis- 
sue extends anteriorly over this line to 
insert below (Fig 15). We are at 
present uncertain of the nature of this 
white line in these unusual cases. The 
most likely explanation is that the 
thin anterior insertional fibers to skin 
and orbicularis are stretched but 
remain intact, while the posterior 
fibers to the tarsus are disinserted. 
This theory helps explain the elevated 
lid crease in many of these cases, but 
one would also expect a deepening of 
the lid crease, which is not the case. A 
free edge is also created when the 
orbital septum is opened (Fig 11, B). 
This is the rolled edge of the orbital 
septum and must not be confused with 
the free edge of the aponeurosis. 
Whatever the cause of aponeurotic 
defects, the advantage of aponeurosis 
surgery is that overcorrections or 
undercorrections resulting from su- 
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Levator Aponeurosis—Anders>: 


“is easily obtained and bleeding is 
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turing the apore:rosis to the tarsus 
are. noted operatively and may be 
adjusted accordingly when. local anes- 
thesia is utilized. If, indeed, an apo- 
neurotic defect is not found at sur 
gery, the ptosis ean be corrected by an 
aponeurosis advancement. Anesthesia _ 


minimal. Results żre very predictable 
when local anesthesia is utilized, but 
are as yet too unpredictable with 
general anesthesia to recommend this 
type of surgery if a patient must 
asleep. Fortunately, most acquired 
ptosis cases are suitable for local anes- 
thesia. 


Conclusion E 

In thé past -many unpredictable 
results occurred with acquired. ptosis 
cases. Their surg:cal correction de- 
pends on a detailed knowledge of the 
anatomy involved, yet a great deal of 
clarification is still needed in. this 
area. It is hoped that this discussion 
will not further confound these areas 
but be beneficial ts those perfo rmin 
this type of surgery. 
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in Rabbits 





è The effect of topical 1% atropine 
ulfate, 2% pilocarpine hydrochloride, 
and 4% pilocarpine hydrochloride on the 
clearance. rate of RBCs labeled with 
chromium 51 (Cr) that were injected into 
e anterior chamber of rabbits was deter- 
mined by monitoring sequential radioac- 
tivity counts. Counts were made directly 
over the anterior chamber. One eye of 
each animal was treated with either 1% 
atropine, 2% plilocarpine, or 4% pilocar- 
pine, and. the other. eye served as a 
control. None of these drugs significantly 
altered the clearance rate of “Cr-labeled 
‘RBCs injected into the anterior chamber. 
(Arch Ophthalmol 95:1442-1444, 1977) 


he efficacy of topically applied 
4 medications in the treatment of 
hhyphema has not been determined. 
Well-documented clinical studies are 
lacking, and reports of the effect of 
medications on experimental models 
have been few. The. present study 
tested.the effect of 1% atropine 
sulfate. and 2% and 4% pilocarpine 
hydrochloride on the clearance rate of 
hyphema in a rabbit experimental 

odel ‘This. model of hyphema was 
ereated by- injecting radioactively 
tagged RBCs into the anterior cham- 
ber. External counting over the ante- 
rior chamber determined the rate of 
clearance. 





METHODS 
Preparation of Hyphema 
Five milliliters of fresh whole blood was 
obtained by ear vein. puncture from albino 
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rug Trials With 1% Atropine and 2% and 4% Pilocarpine 


Stephen W. Rose, MD; J. J. Coupal, PhD; Guy Simmons, PhD; Richard A. Kielar, MD 


rabbits averaging 2.2 kg in weight. The 
blood was anticoagulated with 100 units of 
bovine hepasin socium. The RBCs were 
labeled with chromium 51 by the method of 
Sinskey' and Sinskey and Krichesky** with 
the following modifications. The labeling 
process was arrested with ascorbie acid, 
and the cells were washed three times with 
Ringer's solution, the supernatant fluid 
being aspirased and disearded. One millili- 
ter of whole blood was obtained from a 
second venous puncture and mixed with an 
equal volume of labeled RBCs from the 
same animal. The mixture was immedi- 
ately drawn into a tuberculin syringe 
through a 1$-gauge needle. 

The animals were anesthetized with 
intravenously administered pentobarbital 
sodium (80 mg/kg) and topically applied 
proparaeairs hydrechloride. By means of a 
27-gauge needle en a second tuberculin 
syringe, theanterior chamber of the right 
eye was entered at the corneoscleral limbus 
at the 12-olock position, and 0.15 ml to 
0.25 ml of aqueous was withdrawn. The 
anterior chamber was reformed with 
approximately the same volume of the 
RBC and whole blood mixture with the 
intention of creating a total hyphema. A 
eotton-tipped applicator was held over the 
injection site unti. it sealed. Excess blood 
was rinsed away with an ocular irrigating 
solution, and chloramphenicol ointment 
was instilled into the conjunctival cul-de- 
sac. 

This provedure was repeated on each 
rabbit’s lefeeye, using the same mixture of 
labeled RB€s and whole blood. 

Each animal also received 250,000 units 
of penicillin G intramuscularly. 


Counting Procedure 


The photen emissions from the chromi- 
um 51 were-counted by means of a sodium 
iodide crystal dezector collimated to re- 
strict the field of view to an area approxi- 
mately equal to the rabbit cornea. The 








Experimental Hyphema Clearance 


collimator and detector were clamped in 
position over the cornea so that only the 
height and not the cant of the collimator 
was varied in relationship to the eye. The 
animal, under general anesthesia, was held 
in position by a yoke, with additional 
restraints of adhesive tape to prevent head 
movement. The eyelids were held open 
with a wire lid speculum. A five-minute 
count. was obtained over the right eye first 
and then the left, immediately after both 
eyes had been injected (baseline count), 
and at 24, 48, 72, and 96 hours after injec- 
tion. Background counts were obtained 
each day, and on some eyes, counts were 
repeated two or three times to check the 
reproducibility of the data. Each count was 
corrected for background radioactivity on 
the basis of the count from the contralat- 
eral eye. 


Treatment Groups 


No Treatment.—Five rabbits received no 
drug in either eye. 

Atropine 1%.—Nine rabbits received one 
to two drops of 1% atropine in the right eye 
and atropine vehicle in the left eye on a 9 
AM, 1 pM, 5 pM, and 9 pm schedule. 

Pilocarpine 2%.—Twelve rabbits received 
2% pilocarpine plus a pilocarpine mem- 
brane release wafer (20 ng /hr) in the right 
eye; the left eye received pilocarpine 
vehicle plus a membrane release wafer 
containing no medicine. One to two drops 
were given on a 9 AM, 1 pM, and 5 pM 
schedule. 

Pilocarpine 4%.—Eight rabbits received 
4% pilocarpine plus a pilocarpine mem- 
brane release wafer (40 pg/hr) in the right 
eye and -pilocarpine vehicle plus a mem- 
brane release wafer containing no medi- 
cine in the left eve. One to two drops were ° 
given on a 9 AM, 1 pM, and 5 pm schedule. 


RESULTS 
No Treatment 


The purpose of this group was te 
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determine thereliability of the exper- 
imental modei. Radicactivity counts 
were obtained immediately after in- 
jection (baseline count) and at 24, 48, 
3 72, and 96 hears. Secuential counts 
-were divided by the corresponding 
baseline count and multiplied by 100 
to. derive tke- percent retention. 
Graphs of percent retention vs time 
were plotted fer each enimal. In four 
of the five rabbits, the counts were 
still deereasing on cay 4 (Figure, 
animal 1590). These were thought to 
be eletted hrphemas cearing slowly. 
In one of the rabbits (igure, animal 

1577), the percent of retention re- 

mained essentially constant-after day 
2. This was thought to represent an 
unclottec hyphema that cleared rap- 












idly. However, the fellow eyes in each 
animé: | follawed nearly the same 
course. 


The Table compares right and left 
eyes. Data from rabbits with one or 
both eyes haviag a retention of less 
than 1)% in either eye 4 hours after 

_ injection were excluded from the 
calculations for two reasons: (1) With 
such rapid clearance of the hyphema, 
the effect of the test drug used could 
not be adequately compared to the 

~--eontro: eve, (2) It was likely that clear- 
‘tkan 24 hours represented 






--an uneloited hyphema and did not 
-mimic the clinical situation. 

The two-way analysis of variance 

on | test indicated a significant difference 

in pereen: retention in ipsilateral eyes 

of different animals receiving iden- 

tical 


treatmeni. This indicates a 
i vaciability among animals. 
pplication of a paired t test 
is of variance test‘ to the 
d no-significsat difference 
P> 5) in mean percent retention 
between right and left eyes of indi- 
. vidual | its (Table). This indicates 
alate are best interpreted 

with each animal servings. as its own 
control. : 










: N 1% 

Data from tws of the nine animals 
were mot used because ene or both 
eyes had éss than 10% retention 24 
hours after injection. Ong of these two 
had periocular Elood areand its left 
eye on the first day and was thought 
to have mechanically expulsed the 
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Retention of radioactivity in eyes of untreated rabbits with aces clotted L(A) and oo 


suspected unclotted (B) hyphema. 


hyphema from its eye. 

Application of the paired t test and 
analysis of variance test to the data 
revealed no significant difference in 
percent retention between treated 
and untreated eyes of individual 
rabbits (P > .05) (Table). The two- 
way analysis of variance test indi- 
cated a significant difference in 
pereent retention in ipsilateral eyes of 
different animals receiving identical 
treatment. 








Pilocarsine 2% 


No rabbit. displeyed less than 10% 
retention in either eye 24 hours after 
injection. 2 

The paired ł test ait analysis ofo- 
variance test showed no significant... 
difference between percent retention _ 
in treated and untreated eyes of indi 
vidual rabbits (P =-05) (Table) The 
two-way analysis of variance test 
indicated a significant difference. dno 
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Eye 
Treatment No. of Meas- 
to Right Eye* Rabbits ured} 
l Right 
Left 


Day 1 


Right 
Left eye served as control. 


: Data are corrected for radioactive decay. 


percent retention in ipsilateral eyes of 
different animals receiving identical 
reatment (P < .05). 


Pilocarpine 4% 


-One rabbit displayed less than 10% 
ention in both eyes 24 hours after 
ection. 

The paired ¢ test and analysis of 
-yarlance test. (P > .05) showed no 
“Significant difference in percent re- 
tention between treated and un- 
‘treated eyes of individual rabbits 
(Table).. The two-way analysis of vari- 
ance test indicated a significant 
difference in percent retention in ipsi- 
lateral eyes of different animals 
identical treatment 


COMMENT 


-Most studies of hyphema clearance 
re based on visual assessment. This 
was attempted in the present study as 
an additional means of grading 
iyphemas but was not used for statis- 
ical analysis because of gross errors 
secondary to dispersion of blood and 
he difficulty of judging small but 
significant differences. Sequential 
counts of radioactively tagged RBCs 
are a- more accurate means of measur- 
{ng the amount of blood in the ante- 
rior chamber. Visual assessment did 
not parallel sequential radioactivity 
counts. 7 

-Sinskey and Krichesky, using *'Cr- 
labeled RBCs, studied the effects of 
homatropine hydrobromide and echo- 
“thiophate iodide on the clearance rate 
f experimental hyphemas in rabbits.” 
They concluded that these drugs have 


Percent Retention of *Cr-Labeled Clotted Erythrocytes 


"Cr Retention in Eye Measured, %Í 














59.6 + 10.4 
Left 505+ 9.0 
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Day 3 Day 4 

28.3 + 5.6 
244 +74 
128 +43 
14.0 + 3.6 
26.4 + 3.0 
24.0 +28 
274 +58 
22.9 + 6.3 


Day 2 
53.2 + 5.0 
50.7 + 6.8 
23.9 + 5.8 
33.6 + 7.4 
43.9 + 5.6 
442+ 59 
473 +98 
37.34 7.4 
















































22.3 + 4.6 
30.8 + 5.8 
26.9 + 4.4 
34.9 + 7.7 
28.5 + 7.2 












_ There was no significant difference between right and left eyes by t test and analysis of variance 


no effect on the clearance rate of 
blood from the anterior chamber. The 
3Cr in peripheral blood was counted 
hourly fer seven hours after the 
production of the hyphema. As it is 
unknown whether changes in the RBC 
integrity affect the tagging once 
entrance to the systemic circulation is 
gained, this method may not indicate 
the residual blood in the anterior 
chamber. This experiment did not use 
coagulated Blood to produce hyphe- 
mas, and statistical analysis was done 
without using each animal as its own 
control. 

Maske: et al“ produced experimen- 
tal hyphemas in rabbits, but measured 
radioactivity. directly over the cornea. 
Subsequent counts were done at 24- 
hour intervals over a four-day period 
as in the present study. They found 
that unelotted hyphemas were ab- 
sorbed more rapidly than clotted 
hyphemas. They also compared the 
effect of intravenous hypertonic urea, 
mannitol, or acetezolamide on hyphe- 
ma clearance. Each animal could not 
be used as its own control, however, 
because the drugs were administered 
systemically. 

Various clinical studies report the 
use of atropine cr pilocarpine as an 
adjunct to treatment of hyphema. 
Rakusin.’ in a prospective study, used 
4% pilocarpine and 1% homatropine 
and observed that patients treated 
with both had a more rapid absorption 
rate than patients treated with either 
drug alone cr with no topically applied 
medications. Other authors recom- 
mend the use of mioties** alone, and 
yet others suggest cycloplegics.** 
Conclusions of ciinical studies were 





based on visual. inspection alone. 


Controls have necessarily been limited 
to comparing groups of patients who 
have either received or not received 
medication. 

The present study demonstrates 
that 1% atropine and 2% and 4% pilo- 
earpine do not affect the clearance 
rate of *Cr-labeled RBCs injected into 
the anterior chamber of rabbits. The 
effect of atropine or piloearpine on 
the uveal blood vessels that are torn in 
clinical hyphemas is unknown. The 
data from the present study do not 
support the clinical use of atropine or 
pilocarpine to enhance the clearance 
of hyphema. 

The Veterans Administration Hospital sup- 
ported this study (project 596-7568-0]), as well as 
the Animal Research Facility (Fred Oliver, direc- 


tor). Louis Desantis, PhD, of Alcon Laboratories 
supplied the control solutions. 


Key Words.—Experimental hyphema; 
chromium 51; radioactively labeled red 
blood cells; atropine; pilocarpine; hyphema 
clearance. 


Nonproprietary Names 
and Trademarks of Drugs 


Atropine sulfate—Atropisol, BufOpto Atro- 
pine, Isopto Atropine. 

Pilocarpine hydrochloride—Almocarpine, 
BufOpte Pilocel, Isopto Carpine, Mi-Pilo, 
Pilocar, Pilomiotin. 
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o F veal Sparing 


New Anatomical Evidence for Bilateral Representation of the Certral Retina 


Ann H. Bunt. PhD, Dor’S. Minckler, MD 


® The pattern of retinal ganglion cell 
Projections to the dorsal lateral genicu- 
late muciei kas been demonstrated with 
horseradish peroxidase neuronography. 
A 1*-widle strip centered on the vertical 
_.... meridian has been found in which ipsilat- 
_ erally and contralaterally projecting gan- 
-Glion cells intermingle. This strip expands 
-to a width of 3° at the fovea, since mixing 
of herseradish peroxiéase-labeled and 
“ unlabeled ganglion celis was found in a 
band approximately 0.5* wide along both 
the pasal ane temporal rims of the 
foveoia. These labeled ganglion cells 
rimming the foveal pit inits entirety repre- 
sent @ possible anatemical basis for 
“foveal sparing.” 
(Areh Dphthalmol 95:3 445-1447, 1977) 


r the comalex phencmenon of “mac- 
war sparing,” un lateral damage 
to the occipital cortex produces ho- 
monymsus bemianopsia with sparing 
of-a smal island of central most 
vision, as manifested by deviation of 
the vertical nemianopac¢ border a few 
degrees: around the fixation point+? 
Since the term “macula” includes a 
zone with a diameter of approxi- 
mately 3°, the term “foveal sparing” 
more accurately describes this condi- 
tion.’ Several theories have been 
proposed to explain the sparing, in- 
cluding bilateral representation of the 
maeuia on the visual cortex.* This 
theory of “chessboard innervation” 
postulates ihat witkir the foveal 
region there is mixing of ganglion 
cells that project either ipsilaterally or 
contralateraily to the dorsal lateral 
genicalate nucleus (dLGN). 

In the present study, the new 
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horseradish peroxidase tracing tech- 
nique% has been used to reexamine 
the axonal projections of retinal 
ganglion cells. Horseradish peroxidase 
was injected unilaterally into the 
dLGN of monkeys, and the ganglion 
cell somata of each retina projecting 
to that dLGN were labeled with 
horseradish peroxidase-positive gran- 
ules after retrograde axoplasmic 
transport of the horseradish peroxi- 
dase through their axons. Evidence is 
presented that ipsilaterally and con- 
tralaterally projecting ganglion cells 
are mixed in a vertical strip that is 
approximately 1° wide across all of 
the retina with the exception of the 
fovea, where it widens to a total width 
of 3°. 


MATERIAL AND METHODS 


Four adult monkeys (Macaca fascicu- 
laris) were anesthetized with ketamine 
hydrochloride, intubated, and kept asleep 
with halothane. One dLGN and/or optic 
tract was located stereotaxically using 
physiologic recording* and injected with 3 
to 4 ul of horseradish peroxidase (purified 
isoenzyme C, 25% saline solution). In this 
and a companion study to be reported 
elsewhere," in which additional bilateral 
dLGN injections were also done, the 
intraocular pressure in one eye was then 
elevated or lowered by cannulation. In 
different monkeys in the series reported 
here, the injected dLGN was ipsilateral or 
contralateral to the control eye. After 24 
hours of survival, each monkey was 
injected with pentobarbital and the eyes 
were removed and placed in ice-cold saline. 
The retinae were placed in 4% paraformal- 
dehyde in 0.18M phosphate buffer for one 
to two hours, followed by a 2- to 24-hour 
wash in 5% sucrose in the same buffer. 
Each monkey was perfused through the 
keart with the same fixative and the brain 
placed in fresh fixative for one to six hours. 
Blocks containing both dLGNs were placed 
in 30% sucrose in the same buffer for 24 to 
48 hours and frozen sectioned at 40-u thick- 











ness. These seetions and the unm 
retinae were reacted for the denionst: 
of percxidase,"“"" mounted on gela 
slides, and traced. with a camera lucie 
glycerol mounts or after staining wi 
Richardson's mathylene blue-azure II m 
ture (diluted to 2%) and conventional hi 
logie processing. No shrinkage of ti 
was detected ater fixation alone. Ale 
dehydration after staining resulted in v: 
able shrinkage of the retina (12% to 22% 
and the meastrements of ganglion cell 
distribution were expressed on the bas S 
the original glyzerol mount tracings’? © 


RESULTS 


The injected dLGN was filled 
brown. peroxidase reaction produ 
but in no case had the injected hors 
radish peroxidase diffused across t 
midline to reazh the uninjected dLG 
or optie tract. Oe 

In the retinae, those ganglion cell 
projecting to he injected dLGN were 
recognized by virtue of the horserad- 
ish peroxidase-positive granules that 
filed their cell bodies (Fig 1). Th 
pattern of garglion cell labeling alon 
the vertical meridian and around the 
foveal pit was essentially the same i 
all monkeys (Fig 2). In‘ the hemire- 
tinae projectirg to the injected dLGN 
virtually every ganglion cell lyin 
above and beiw the fovea and over 
0.5° lateral to che vertical midline wa 
labeled. Approximately half of the 
ganglion eells lying in a strip 1° wide 
and ceatered en the vertical meridia 
were labeled, and: most but not all of 
the ganglion eells around the labeled 
side of the foweal pit contained horse. 
radish peroxidase granules (Fig 1, 
bottom). In the opposite hemiretina, 
projecting to the uninjected dLGN, 
scattered ganglion cells (approximate: 
ly 1 in 14) in g 0.5°-wide strip around _ 
the foveal pit were labeled (Fig 1, top), _ 
as were approximately half of the 
ganglion cells in the floor of the pit 
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Fig 1.—Foveal ganglion cells from hemiretina projecting to dLGN 

injected with HRP 24 hours prior to killing of animals. Some 

ganglion cells are labeled with dense peroxidase-positive gran- d 
ules in cytoplasm, and nuclei appear as negative images. Top, Oil 
immersion, bright-field photomicrograph, of nasal side of fovea in 
Fig 2. Most cells are unlabeled, but a few (arrows) contain 
peroxidase-positive granules. Center, Floor of foveal pit contain- 
ing labeled (arrows) and unlabeled ganglion cells. Bottom, 
Temporal rim of fovea in Fig 2. Note that most ganglion cells 
contain peroxidase-positive granules, but a few (arrows) are ° 
unlabeled. Asterisk indicates floor of foveal pit (Richardson's 
mixture, X 350). 


Fig 2.—Dark-field photomicrograph of flat-mounted fovea. 
Labeled cells on temporal (T) side projecting to ipsilateral HRP- 
injected geniculate appear white. Nasal (N) retina is mainly 
unlabeled, with exception of scattered labeled ganglion cells 
lying along rim of foveola. Fuzzy bright zones indicate adherent 
pigment epithelial cells below plane of focus. Scale is 500 p (2°) 
ve (Richardson’s mixture, X 170). 
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itself In -animals 
N horseradish 
all ganglion 


sides of the retina were 


COMMENT 
_ These-resuits correborate the find- 
ing by Stene et al” that along the 
meridian there exists a strip 
imately 1° wide (“Grenz- 
m whieh ganglion cells 
silaterally and contralat- 
erally. are intermixed. This is also 
` consistent with results of perimetry 
studies in addition, by use of the 
new horseradish peroxidase tech- 















_ Rique, we have demonstrated that this 


str 





“ef overlap dees not show a 





"constant width across the fovea, but 
father is widened a? this point to 


include” scattered ganglion cells 
around the rim of the foveola, We 
previously demonstrated that all 
gangliar cells of the macaque retina 
send atens te the dLGNS, therefore, 













those unlabelbd ganglion cells along 
the rim cf tae otherwise labeled hemi- 





fovea probably projeet to the unin- 





jected 4LGN. The namber of unla- 
beled ganglion cells in the labeled 
hemifo ‘paroximately equaled the 





al beled cel 


-beed side; 


on the other- 
se ‘us, we conclude 
that e ie no evidence for any 
ganglion “oject via axon 
collaterals to both dLGNs. 

Bilais | projection of the circum- 
u ganglion cells may represent 
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an anatomical basis for foveal spar- 
ing. Perhaps the least controversial 
demonstration of this phenomenon 
has been in patients with unilateral 
occipital lobectomy for tumors who 
showed preserved central fields ex- 
tending about 1° into the affected 
side.*' The -documentation of foveal 
sparing has been compromised by the 
difficulty of controlling the patient’s 
fixation, which may shift toward the 
affected field (“false macular spar- 
ing”). Additionally, in some cases, 
usually involving vascular disease or 
trauma to one occipital lobe, central 
ñelds may be preserved because of 
incomplete lesions or the dual blood 
supply to the visual cortex2* Į n spite 
of these difficulties, foveal sparing 
has been demonstrated repeatedly 
with careful perimetry, and it has 
been suggested that it results from 
bilateral representation of the fovea; 
the present study supports this hy- 
pothesis. 

The horseradish peroxidase tech- 
nique used here has, of course, not 
enabled definition of receptive fields 
or photoreceptor connections of the 
individual labeled ganglion cells, 
From previous anatomical de- 
scriptions, it is likely that most of the 
photoreceptors influencing the cir- 
cumfoveolar ganglion cells lie within 
the foveola itself. The labeled gang- 
lion cells lying on the unlabeled side of 
the vertical midline around the foveal 
pit were numerically few, and this 
tay be correlated with the depression 
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of visual funetions: in the spared 
central field as measured clinically 
(visual acuity, dark adaptation, and 
retinal sensitivity), e 
It should be noted that some 
patierts with enilateral visual path- 
way injuries, iacluding cortical inj 
ries, show ccnmilete splitting of the 
visual field w tk no evidence of fove 
sparing." Uailateral occipital lesii 
may ‘also pretuce scotomas — that 
extend to tke vertical meridian. 
These clinical oaservations of “fove 
splitting” are not consistent with ou 
anatomic findings in the monke 
retina unless cne invokes unkno: 
inhibitory meckanisms or the. possi 
bility of anatomical variation amon, 
individuals, Ia ather words, the t 
phenomena of sparing” and “spl 
ting” of the mzeula in humans see 
contradictory aad remain enigmatic. 
Nevertheless, tke demonstration here 
of bileteral representation. along t 
vertical meridian, including the fove 
in the monkey Sorresponds very well 
to the “chesstozrd innervation of t 
macula” origiaaly postulated for h 
mans by Morax n 1919, and should be 
kept in mind ir the consideration of 
these clinical sk=nomena. 
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Optic nerve heads of 21 eyes from 13 
süs- monkeys that had developed 
illedema secondary to chronically 
aised intracranial pressure from balloon 
implantation. in the subarachnoid space 

died by light and electron micros- 
opy. Nine eyes were also examined with 
eradish peroxidase tracer tech- 
nig ie. ‘The pathologic changes in the 
tic nerve head included severe axonal 
changes and mild interstitial edema. 
onal alteration ranged from axonal 
welling. to formation of cytoid bodies. 
interstitial edema and vascular leakage of 
9rseradish peroxidase were noted in the 
posterior lamina retinalis, lamina chorol- 


na- cribrosa regions), as well as in 
etrolaminar myelinated optic nerve. 
tracellular edema of the glial 
ents was ‘noted. Axonal swelling was 
prominent. that it appeared to be 
rimarily responsible for the overall swell- 
ig of the optic disc observed ophthal- 
moscopically. 

(Arch Ophthalmol 95:1448-1457, 1977) 
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Optic Disc Edema 
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|. A Pathologie Study of Experimental Papilledema 


k 0. M. Tso, MD, Sohan Singh Hayreh, MD, PhD, FRCS 


T 1860 von Graefe’ described swell- 
ing of the optic nerve head in 
patients with brain tumors and sug- 
gested that if was due to pressure on 
the cavernous sinus by tumor, which 
produced eongestion of the ophthalmic 
vein and subsequently edema of the 
optic nerve aead. Since then, most 
investigators focused on vascular 
alteration as the primary pathologic 
event in papilledema secondary to 
raised iniraeranial pressure. These 
pathologie studies, based on autopsy 
material examined by light micros- 
copy, emphasized the excessive ac- 
cumulation of interstitial fluid in the 
lamina retinalis region’ (surface nerve 
fiber layer cf the optic nerve and 
anterior part of the prelaminar 
region*) of the optic nerve head, and 
concluded that interstitial edema was 
responsible for the swelling of the 
optic nerve head.’* A few investiga- 
tors,*? however, did describe axonal 
swelling in the optic nerve head and 
some believed that this was due to 
imbibition of interstitial fluid into the 
axons.’ Still others thought that the 
swelling of the optie dise in papil- 
ledema was primarily due to swelling 
of the glial cells around the nerve 
fibers.” 

: Recent eleetron microscopie studies 
of papilledema secondary to orbital 
and ocular lesions suggest that vascu- 
lar alterations may not be the primary 


“pathologic changes. In an ultrastruc- 


tural study of two cases of papil- 
ledema. secendary to orbital neo- 
plasms cecurring in humans,” axonal 
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1 Raised Intracranial Pressure 


swelling was noted to be the major 
factor in the overall increase in tissue 
volume of the optic nerve head. In an 
experimental study of papilledema 
secondary to ocular hypotony in the 
rhesus monkey, the most prominent 
ultrastructural alteration in the optic 
nerve head was axonal swelling.” 
The purpose of this study was to 
determine the primary pathologic 
event of papilledema secondary to... 
raised intracranial pressure, Twenty- 
one eyes from 13 rhesus monkeys with 
established papilledema secondary to 
raised intracranial pressure were ex- 
amined-by light and electron micros- 
copy. To determine the vascular 
changes in optic nerve head with 
papilledema, seven of these animals 
were given horseradish peroxidase 
intravenously before they were killed. 
Since horseradish peroxidase normal- 
ly diffuses into and outlines the inter- 
stitial space of the optic nerve head,’ 
this tracer material helps to deter- 
mine the vascular change and the- 
extent and site of interstitial edema; 
METHODS AND MATERIALS 
Papilledema was produced experimeni- 
tally in 2l-eyes.of 13 rhesus monkeys by an 
implanted intracranial balloon that. was 
progressively inflated. This experimental” 
model has been described. One hundred 


microcuries of tritiated leucine was ine 
jected intravitreously into each of 17 eyes, =; 
at six hours, and 1, 1%, 3, 4, 6, 7, 8, and 12: 


days before enucleation. These eyes were 
enucleated surgically and fixed by imme- 
diate ‘immersion in 2% glutaraldehyde’ 
after the. globes were opened at the equa- 
torial region. The tissues were processed, 
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embedded in-epoxy resim, and examined by 
light and eleetron microscopy of pathologic 
changes. Autoradiographs were prepared 
on epoxy resin sections, 2 u thick, by stan- 
dard dipping techniques with Kodak NTB2 
emulsion.” 

In seven of the 13 animals, 5 to 30 
minutes befere-they were killed, horserad- 
ish peroxidase zt a dose level of 200 mg/kg 
of body weight was injected intravenously, 
Nine eyes from these Seven animals were 
enucleated and fixed in a mixture of 2.0% 
paraformaldehyde and 1.8% glutaralde- 
hyde in phosphate buffer and were 
processed far localizatien of horseradish 
peroxidase by the methods previously 
described.’ Six of the nine eyes had 
previously heen injected with tritiated 
leucine, and autoradiographs were also 
prepared on ths epoxy sections. For the 
horseradish peroxidase study, 2-u sections 
prepared from the epoxy blocks were 
examined before and after staining with 
toluidine blue. Electron microscopic sec- 
tions were examined umstained or after 
double staining with uranyl acetate and 


lead citrate. 


RESULTS 
Light Microscopic Study 


The degree of swelling of the optic 
nerve head varied among animals. 
The typical swollen optic nerve head 
showed elevation of the floor of the 
optic dise. Axans in the lamina reti- 
nalis region’ (surface nerve fiber layer 
of the optic nerve head and anterior 
part of the prelaminar region’) were 
grossly swoller and had a vacuolated 


Arch Ophthalmol—Vol 95, Aug 1977 







x 750). 


appearance (Fig 1). At the peripapil- 
lary region, these swollen axons 
displaced the retina laterally and 
directly abutted the peripapillary ret- 
inal pigment epithelium. The latter 
frequently showed reactive changes. 
The nerve fiber layer of the peripapil- 
lary retina was also thickened. At 
times, cytoid bodies, consisting of a 
dense nucleoid and paler cytoplasm, 
were noted in this location (Fig 2). 
Serous detachment of the retina was 
Seen around the optic nerve head with 
Severe papilledema. In the lamina 
choroidalis and lamina scleralis’ of the 
optic nerve head (posterior part of the 
prelaminar region and lamina cribro- 
sa‘) vacuolated axons were occasion- 
ally noted (Fig 3). In the retrolaminar 
myelinated optic nerve, however, no 
gross swelling of axons was observed. 
The blood vessels of the optic nerve 
head, the peripapillary choroid, and 
the pia mater showed no remarkable 
changes. Moreover, inflammatory tis- 
sue reaction was not seen in any of the 
optic nerve heads examined. 


Electron Microscopic Study 


The swollen axons observed by light 
microscopy in the optic nerve head 
contained a few, scattered, disori- 
ented mitochondria in a lucent cyto- 
plasm (Fig 4). The neurotubules were 
frequently disrupted. These swollen 
axons were seen lying side by side 


with papilledema secondary to raised 
(toluidine blue stain, original magnification x 100). Inset show 
cluster of cytoid bodies, each with ructsoid (N) surrounded yy 
paler cytoplasm (toluidine blue stain. original Magnification 
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some axons, g-oups of giant mitochon- 
dria, 30 to 6C times larger than the — 
average mitochondria with irregularly 
arranged criszae (Fig 5), were noted. — 
In these cells, the giant mitochondria 
filled most of -he axoplasm, and some _ 
neurotubules appeared intact. X 
Some of the axons demonstrated 24 
severe hydropic degeneration. They E 
were swollen, and the axoplasm was E 
watery and contained few cytoplasmic 
organelles (Fig 6 and 7). The adjacent 
axons were frequently of irregular 
shape and centained mitochondria 
that were densified. Other swollen — 
axons contaired numerous, dense, 
laminazed bod es and abundant mito- ee 
chondria with dense or lucent ground 
substance (Fig 8). In the vicinity of 
these axons, a small amount of extra- 
cellular fibrin was occasionally noted 
(Fig 8). E 
Most of the glial cells in the optic 
nerve head stowed no intracellular 
swelling and were not remarkable. : 
Few, however, contained cellular de- | 
bris (Fiz 7). Others deposited multiple — 
layers of basenent membrane in the 
perivascular space (Fig 9). i 
In the perpapillary region the 
retinal pigmert epithelium demon- 
strated reactive changes (Fig 10). The 
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Fig 3. 








region of lamina choroidalis and lamina scleralis. Swollen axons 


(black arrows) are also present in peripapillary region. BM 
indicates Bruch’s membrane (toluidine blue stain, original 


magnification x 120). 





melanin granules in these cells were 
irregularly arranged. Some of the cells 
had vacuoles, some of which contained 
homogeneous, lightly osmophilic ma- 
terial. The glial cells of the interme- 
diate tissue of Kuhnt were disrupted 
in severe papilledema so that the 
swollen axons in the peripapillary 
region were in direct contact with the 
pigment epithelial cells. 
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swollen axons are 


of normal size, and their neurotubules and 
mitochondria appear intact. Glial elements (G) in this region are 


on of lamina retinalis. Neurotu- 
ons in immediate vicinity of 





not swollen (original magnification X 14,600). 


ication x 12,600). 





In the myelinated optic nerve, some 
of the nerve fibers showed loss of the 
axons and collapse of the myelin 
sheath (Fig 11). 


Horseradish Peroxidase Study 


The blood vessels in the anterior 
lamina retinalis appeared unchanged 
(Fig 9). These vessels showed no 
evidence of leakage of the tracer 


compared with mitoc 


watery axoplasm an 


Fig 5.—Giant mitochondria (M) in swollen axons in lamina retinalis 
hondria (m) of normal size (original magnif- 


Fig 6.—Axon (A) showing hydropic degeneration is swollen with 
d contains few cytoplasmic organelles. Adja- 
cent axons are of irregular shape and size and contain densified 
mitochondria (arrow) (0 


riginal magnification x 10,700). 


©, 





Material, and the interstitial space 
was not enlarged. 

In the region of posterior lamina 
retinalis and lamina choroidalis and 
lamina scleralis, the tracer material 
was noted abundantly in the intersti- 
tial space (Fig 12). The swollen axons, 
which displaced the peripapillary reti- 
na laterally, were also entirely sur- 
rounded by reaction products of 
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Fitrir deposits (arrows) are 
ginal magnification x 7,400). Right, Some axons (A,) contain laminated bodies and 


gi magnification x 15,400). 
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Fig 9.—Blood vessel in anterior lamina retinalis. Horseradish peroxi- 
dase-reaction product is entirely confined within its lumen (L). 
Perivascular connective tissue and interstitial space between axons 
are totally free of tracer material. Perivascular glial cells have 
produced multiple laminae of basement membrane (arrows) in 
perivascular space (original magnification X 11,000). 


Fig 10.—Glial cells (G) of intermediate tissue of Kuhnt at peripa- 
pillary region are disrupted, and swollen axons (A) are in direct 
contact with retinal pigment epithelium (R). Pigment epithelial 
cells are joined by series of cell junctions (black and white 
arrows) and show reactive changes. Some cells contain abun- 
dant mitochondria, vacuoles, melanin, and lipofuscin granules. 
Horseradish peroxidase infiltrates interstitial space (black arrows) 
between swollen axons. BM indicates Bruch’s membrane (orig- 
inal magnification x 7,800). 
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b> 
Fig 12.—Posterior lamina retinalis showing accumulation of tracer 
material in irterstitial space (black and white arrows). Horserad- 
ish peroxidase also infiltrates basement membrane of endothelial 
cells and pericytes (black arrows) (original magnification 


x 6,700). 


horseradish peroxidase (Fig 10). The 
tracer material aggregated around 
the perivascular extracellular space 
and heavily infiltrated the basement 
membrane cf the endothelial cells and 
the pericytes of the bloed vessels. An 
increased number of pinocytotic vesi- 
cles were neted both in the pericytes 
and endothelial cells (Fig 13). Further- 
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Fig 11.—Myelinated optic nerve of rhesus monkey with papilledema. Some axons (A) show collapse of myelin sheath. No 


axonal swelling is present. Glial cell (G) contains cellular debris (arrow) in cytoplasm (original magrification x 9,000). 


Fig 13.—Blood vessel in region of Dosterior lamina retinalis 
showing large number of pinccytotic vesicles containing horse- 
radish peroxidase (black and white arrows) in endothelial cells 
and pericytes. Tracer has irfiltrated basement membrane of 


blood vessels (large black arrows) as well as interstitial space 
(small black arrows) (original magnificatian x 11,700). 


more, the tracer material was ob- 
served aggregating in pockets be- 
tween adjacent endothelial cells and 
extending into the basement mem- 
brane of the endothelial cells (Fig 
14). 

On rare occasions a few axons in the 
region of the posterior lamina reti- 
nalis were also noted to be infiltrated 


by horseradish peroxidase into their 
cytoplasm (Fig 15). 

In the peripepillary region the glial 
tissues of the inzermediate tissue of 
Kuhnt appeared *o be disrupted (Fig 
9), so that the tracer material was 
seen extending from the optic nerve 
into the subretinal space. 

In the regior af the lamina choroi- 
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| Fig 14.—Horseradish peroxidase accumulates in pockets (black 
- arrows) between endothelial cells (E) and infiltrates basement 
. membrane of endothelial cells and pericytes (black and white 
arrows). L indicates lumen of blood vessels; R, RBC (original 
magnification x 44,000). 


dalis, an abundance of tracer material 
- was seen in the interstitial space of 
the choroidal stroma, and was noted to 
have passed through the border tissue 
of Elschnig, and have permeated 
around the axons in the optic nerve 
head (Fig 16). 

The blood vessels in the pial septa of 
the retrolaminar optic nerve showed 
an increased number of pinocytotic 
vesicles (Fig 17). The basement mem- 
brane of the endothelial cells and peri- 
cytes and the perivascular connective 
tissue were extensively infiltrated by 
the tracer material. The latter was 
also seen in the interstitial space 
between myelinated nerve fibers in 
the retrolaminar optic nerve (Fig 
18). 


COMMENT 


Our pathologic study of experimen- 
tal papilledema secondary to raised 
intracranial pressure showed that the 
optic nerve head exhibited severe 
axonal swelling and mild interstitial 
edema, but no intracellular edema of 
the glial elements. Axonal swelling 
was so prominent that it appeared to 
be primarily responsible for the over- 
all swelling of the optic disc, as 
observed ophthalmoscopically. 

The axons showed a variety of 
pathologie changes. Some were gross- 
ly swollen and had an increased 
number of mitochondria (Fig 4), and 
their neurotubules were disrupted. 
These axons were most abundant in 
the peripapillary region of the optic 
nerve head and might represent 
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segments of axons proximal to the site 
of impediment of axoplasmic trans- 
port. Axens that contained giant 
mitochoncria (Fig 5 and 7) were 
comparable to those described by 
Lampert’ in regenerating axons af- 
ter transection of the thoracic dorsal 
column and were believed to be a 
reactive change of the axon to facili- 
tate the efficiency of enzymes in the 
mitochondrial membrane. Other 
swollen axons exhibited numerous 
laminated dense bedies and shrunken 
mitochondria with a dense or lucent 
ground substance (Fig 8). These were 
probably the more severely damaged 
segments of axons. Some of the 
axonal swellings gave a_ histologic 
appearance of cytoid bodies (Fig 2), 
which were believed? to be an 
attempt by the axons to localize the 
degenerative dense bodies in the 
process of recovery. Still other axons 
had hydropic degeneration with a 
watery cytoplasm and few cytoplas- 
mic organelles. Lampert et al ob- 
served similar alterations in the axons 
of the optic nerve head in eyes that 
had developed experimental acute 
glaucoma. These different morpho- 
logic appearances of the axons proba- 
bly represented a range of axonal 
injuries, exhibiting different stages 
of degeneration or regeneration in 
different segments of the affected 
axons. In spite of the severe axonal 


. swelling observed in the lamina reti- 


nalis, none was noted in the myeli- 
nated optic nerve. Only axonal degen- 
eration, consisting of loss of axoplasm 


A RT 2 


Fig 15.—Horseradish peroxidase infiltrates axoplasm of two 
axons (A) in lamina retinalis. Tracer material does not penetrate 
into mitochondria (m) (original magnification x 3,200). 


and collapse of the myelin sheath, was 
noted in the retrolaminar myelinated 
optic nerve. 

The pathologic changes of the axons 
observed in this experimental model 
were comparable to those described in 
papilledema secondary to orbital neo- 
plasm" or papilledema secondary to 
ocular hypotony, and to some extent, 
experimental acute glaucoma.’ Sim- 
ilarly, Ashton’ and Gardner et al,” 
who examined papilledema in rhesus 
monkeys with experimental malig- 
nant hypertension, reported axonal 
swellings and alterations in the optic 
nerve head. Even though the pathoge- 
netic mechanisms of these papil- 
ledemas were different, the patho- 
logic changes of the axons in the optic 
nerve head appeared similar. 

Schutta and Hedges” studied one 
monkey with papilledema secondary 
to raised intracranial pressure and 
one monkey with papilledema second- 
ary to induced ocular hypotony and 
raised intracranial pressure. They also 
observed axonal swelling and accumu- 
lation of laminated, dense bodies and 
mitochondria in these abnormal ax- 
ons. These authors, however, inter- 
preted the swelling of the axons in 
their experimental model as a fixation 
artifact. We are convinced, however, 
that the axonal swelling noted in our 
study was caused by in vivo altera- 
tions because these pathologic 
changes could not be brought about 
simply by poor fixation. Furthermore, 
these alterations were consistently 
observed in 13 animals. Schutta and 
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Fig 16.—Lamina choroidais of optic nerve head with papilledema. 
Horseradish peroxidase nfiltrates Bruch’s membrane (BM) and 
stromal tissue ef choroid, and penetrates through border tissue of 
Elschnig (BT) t surround axons of optic nerve in region of lamina 
choroidalis ¢black arrow). Blood vessel (L) in peripapillary region has 
large number of pinocytetic vesicles containing tracer material. 
Tracer aso serstrated basement membrane of endothelial cells and 
pericytes (original magnification x 9,500). 
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Fig 17.—Blozd wessel in -etrolaminar optic nerve, containing 
increased numter of pinocytotic vesicles (black arrows) in endo- 
thelial cells. tracer material has infiltrated perivascular connec- 
tive tissue (CT) as well as interstitial space (black and white 
arrows) between myelinated nerve fibers (original magnification 
x 15,600). 
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nerve fibers in region of retrobulbar optic nerve in animal with papilledema (original 
magnification x 21,000). Inset shows, by light microscopy, extensive penetration of 
tracer material into pia mater septa (S) and interstitial spaee between axons (arrows) 
(original magnification x 165). 


Hedges further suggested that the 
swollen axons in their experimental 
model were due to imbibition of inter- 
stitial fluid into axons that were 
partially damaged by fixation. How- 
ever, in our tracer study, even though 
these swollen axons were completely 
surrounded extracellularly by the 
horseradish peroxidase, the tracer ma- 
terial rarely diffused into the axo- 
plasm. The autoradiographic study of 


by. these animals with papilledema also 


failed to show diffusion of tritiated 
~- leucine, which has a molecular weight 
of 131, into these swollen axons six 
hours after intravitreous injection of 
the isotope (see p 1458). 

In a previous study,’ horseradish 
peroxidase was demonstrated to dif- 
fuse in the interstitial space of the 


normal optic nerve head of the rhesus 


monkey after an intravenous injec- 
tion. By injecting this tracer material 
intravenously into the animals with 
papilledema and by allowing 30 min- 
utes for the tracer to extend from the 
blood vessels of the optic nerve head 
into the extracellular space, we inves- 
tigated the extent and location of 
interstitial edema and the pattern of 
vascular leakage. 

The pattern of vascular leakage and 
interstitial edema in papilledema sec- 
ondary to raised intracranial pressure 


was distinctive and consistent. The 
interstitial space in the posterior 
lamina petinalis, lamina choroidalis 
and lamina seleralis, and the retrolam- 
inar myelinated optic nerve was 
enlarged and infiltrated by the tracer 
material. The basement membrane of 
the endothelial cells and pericytes 
were extensively permeated by horse- 
radish peroxidase (Fig 12 through 14 
and 17). The swollen axons, which 
displacec the peripapillary retina la- 
terally, were entirely surrounded by 
tracer material. Some of the horse- 
radish peroxidase further extended 
through the disrupted intermediate 
tissue of Kuhnt into the subretinal 
space around the optic nerve head. 
Posteriorly, the tracer material per- 
meated the fibrous septa and the 
interstitial space of the retrolaminar 
myelinated optic nerve. The infiltra- 
tion of tracer material into the peripa- 
pillary subretinal space and the inter- 
stitial space in the retrolaminar 
myelinated optic nerve was not 
observed in the normal optic nerve 
head of the rhests monkey.’ 

The source of the extravasation of 
tracer substance in the optic nerve 
head might be several. There ap- 
peared to be an increased infiltration 
of tracer material from the chorioca- 
pillaris through the border tissue of 


Elschnig into the lamina choroidalis 
and lamina scleralis. The direct leak- 
age of tracer material from blood 
vessels in this region probably con- 
tributed also to the extravasation of 
the tracer. The occasional observation - 
of fibrinous deposit in the interstitial 
space strongly suggested direct leak- 
age from the blood vessels. The exact 
pathway of this vascular leakage 
mechanism, however, was difficult to 
ascertain. The endothelial cells and 
pericytes of blood vessels in this 
region had a large number of pinocy- 
totic vesicles. Vesicular transport 
might have played a role in the 
extravasation of the tracer substance. 
Furthermore, the observation of trac- 
er aggregation in pockets between 
adjacent endothelial cells and exten- 
sion of the tracer into the basement 
membrane suggested that the cell 
junctions of the endothelial cells 
might not be competent. 

In contrast, the blood vessels in the 
anterior lamina retinalis of this exper- 
imental model showed no evidence of 
leakage of the tracer substance. The 
interstitial space in this region was 
not excessively enlarged in our ani- 
mals (Fig 9), as was previously 
described by Schutta and Hedges.” 
The interstitial space and the base- 
ment membrane of the endothelial 
cells and pericytes in this region were 
free of the tracer substance, even 
though no tight junctions were pres- 
ent to block penetration of the tracer 
into this region from the more poste- 
rior region of the optic nerve head. 
This observation was also made in the 
normal optic nerve head.’ A bulk flow 
of fluid from the vitreous cavity into 
the optic nerve head may have 
retarded the anterior penetration of 
the tracer substance.’ This speculation 
is in accord with the observation made 
by Peyman and Apple,” who reported 
that horseradish peroxidase injected 
into the vitreous cavity freely dif- 
fused into the optic nerve head. 

In contrast, in animals with papil- 
ledema secondary to ocular hypoto- 
ny,” the blood vessels in the anterior 
lamina retinalis showed active leak- 
age and infiltration of horseradish 
peroxidase into the perivascular con- 
nective tissue as well as into the extra- 
cellular space in this region. 
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The pattern of extravasation of 
horseradish peroxidase in this experi- 
‘mental study may provide an explana- 
tion of the ‘uerescein angiographic 
: pattern observed in pap lledema. The 
deep dise flverescence probably cor- 
responds to the extravasation of 
tracer into the posterior lamina reti- 
<- nalis and lamina choroidalis and lami- 
na scleralis. The peripapillary region 
shows diffused fluorescence, which is 
probably. partly due te the diffuse 
permeation of tracer substance 
around the swollen axons in the peri- 
papillary regen, as well as the disrup- 
tion of the ntermediate tissue of 
Kuht. and leakage of tracer sub- 
o the subretinal space 










a ‘lene ats in a e were not 
swollen confirmed that of Schutta and 
Hedges. On= of the many pitfalls of 
pathologic evaluation of papilledema 
was the -przconceived: notion that 
papilledema represented swelling of a 
part of the zentral nervous system, 
and therefore the pathelogie finding 
of papillederra must be somparable to 
that of braim edema. Since some 
studies of brair edema suggest that 
fluid accumulates in the glial cells™ as 
well as in the extracelialar space of 
the cerebral certex,*""' the swelling of 
optic nerve head in pap@ledema, some 
inferred, had to be primarily a result 
of swelling of the glial elements 
around the nerve fibers” or extracel- 
lular edema* Our observation of 
experimental papilledema, however, 
showéd that this condition was entire- 
ly different frcm brain edema and 
that the primery patholegic event was 
we in the.axonal elements. 
= |i geneze mechanisms of papil- 
a ledema secondary to raised intracran- 

ial pressure remain te be defined. 

Even though ‘our morphologic study 

demonstrated that axonal swelling 

and degeneration was the primary 
pathologie event, such gxonal altera- 
tions could be: inflicted ty mechanical 
constriction,” crushing. injury, ** 
; cyanide poisoning," malignant hyper- 
tension; experimental acute glauco- 
, ma," “‘trarseetion œ the optie 
nerve,” and ether pathologic condi- 
tions. Axona alterations alone could 
not define the specific pathogenetic 
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mechanism responsible for the axonal 
damage. 

The cause of the increased vascular 
leakage in papilledema and the rela- 
tionship of axonal swelling and vascu- 
lar leakage were even more difficult 
to define. While there was axonal 
swelling in the anterior lamina reti- 
nalis, no active vascular leakage was 
observed. On the other hand, while 
there was no axonal swelling in the 
retrolaminar myelinated optic nerve, 
abundant extravasation was noted. 
The latter observation might be partly 
explained by possible posterior infil- 
tration of the tracer material due to 
increased accumulation in the inter- 
stitial space in lamina choroidalis and 
lamina seleralis. The mechanisms 
causing the increased vascular leak- 
age in papilledema cannot be defi- 
nitely established at this time. 
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|. $ Tritlated leucine was injected intravit- 
_feously into the eyes of rhesus monkeys 
that had developed papilledema second- 
ary to implantation of intracranial bal- 
dons, Autoradiographic studies of the 
-optic nerve head showed that six hours 
vanter- intravitreous injection of the isotope 
the. fast component of axoplasmic trans- 
_port accumulated in the regions of the 
-famina choroidalis and lamina scleralis. 
The slow component arrived at the optic 
‘nerve head two to four days after injec- 
“tion, and the swollen axons of the entire 
-optic nerve head were filled with radioac- 
tive isotopes. Twelve days after injection 
- ot isotope, the axons in the optic nerve 
head were still diffusely labeled. Distur- 
bance of axoplasmic transport was one of 
_ the primary events resulting in swelling of 
axons. in. papilledema. The pattern of 
axoplasmic disturbances in papilledema 
secondary to raised intracranial pressure 
was similar to that observed in papil- 
ledema secondary to ocular hypotony or 
increased ‘intraocular pressure. Ocular 
potony, ‘raised ‘intracranial pressure, 
and. increased. intraocular pressure ap- 
ear to share a final common pathway. All 
these conditions. apparently converge into 
is finat common pathway of disturbance 
of axoplasmic transport to give rise to 
papilledema.. . : 
“(Arch Ophthalmol 95:1458-1462, 1977) 





































: Optic Disc Edema in Raised 


Intracranial Pressure 


IV. Axoplasmic Transport in Experimental Papilledema 


-Mark O. M. Tso, MD, Sohan Singh Hayreh, MD, PhD, FRCS 


he disturbance of axoplasmic 

transport has been implicated in 
many diseases of the optic nerve, such 
as acute experimental glaucoma, * 
papilledema secondary to ocular hy- 
potony, papilledema secondary to or- 
bital neoplasm, and allergic optic 
neuritis. Our previous pathologic 
study of papilledema secondary to 
raised intracranial pressure suggested 
that axonal swelling was the primary 
pathologic event and was responsible 
for the overall swelling of the optic 
nerve head observed ophthalmoscopi- 
eally (see p 1448). 

This report concerns our study of 
the axoplasmic transport In the optic 
nerve head of rhesus monkeys with 
papilledema secondary to raised intra- 
eranial pressure. The special areas of 
interest that were probed are the 
following: (1) Was there imbibition of 
tritiated leucine into the swollen 
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axons soon after intravitreous injec- 
tion of the tracer substance? (2) Was 
the axoplasmic transport disturbed in 
the swollen axons in papilledema 
secondary to raised intracranial pres- 
sure? (3) If the axoplasmic transport 
was impeded in the optic nerve head, 
where was the site of obstruction? (4) 
What were the differences in the 
patterns of axoplasmic transport in 
papilledemas due to ocular hypotony, 
acute experimental glaucoma, and 
raised intracranial pressure? 


MATERIALS AND METHODS 


Tritiated leucine, 100 aCi, was injected 
intravitreously into each of the 17 eyes of 
13 adult rhesus monkeys, six hours and 114, 
3, 4, 6, 7, 8, and 12 days before enucleation. 
The animals had developed papilledema 
secondary to implantation of intracranial 
balloons, as previously described.’ The 
tissues were processed, embedded in epoxy 
resin, and sectioned 2 u thick. Autoradio- 
graphs prepared from the sections were 
exposed for three weeks by the method 
previously described (see p 1448).* 

In addition, 100 „Ci of tritiated leucine 
was injected into the vitreous cavity of 
seven eyes of four normal, healthy adult 
rhesus monkeys. The eyes were enucleated 
at intervals from six hours to 12 days after- 
the injection of the isotopes. Tissues were 
processed and embedded in paraffin. Auto- 
radiographs prepared from the 8-y sections: 
were exposed for two days by the methods. a 
previously described (see p 1448)2 : 

A grain count was performed on the 
autoradiographs from. seven slides.from~ 
seven normal eyes “and 15 slides from 14 
eyes. with papilledema. All slides were. 
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examined by light micrcscopy under oil 
immersion in seven locations, namely, the 
nerve fiber layer in the peripapillary 
region, the anterior lamina retinalis, the 
posterior lamina retinalis. the lamina cho- 
roidalis, the lamina scleral's, the most ante- 
rior portien of the myelinated optic nerve, 
and the retrolaminar optic nerve.” Three 
fields, each 2,500 sq u, were counted in each 
location. Only -silver grains in the nerve 
bundles were examined; the glial columns 
were avoided. Alkcounts were corrected for 
background on each slide under study by 
subtracting counts obtained several milli- 
meters from the radioactive tissue. The 
count in each location was the summation 
of grain eounts in three elds, each 2,500 
sq m, in each location. The grain count per 
axonal area at a specific location was 
multiplied by thecorrection factor’ for glia 
and myelin for that location. Grain counts 
of four representative slides from normal 
eyes were plotted. Grain counts of five 
representative-slides from eyes with papil- 
ledema were plotted. 


RESULTS 


Autoradiographs prepared six hours 
after intravitreous injection of tri- 
tiated leucine showed heavy labeling 
in the ganglion cells of the retina (Fig 
1). There-wasanoderate labeling in the 
glial cells on the anterior surface of 
the optie dise (central supportive 
tissue meniscus of Kuknt), the Berg- 
meister papilla, and tke perivascular 
glial cells. The nerve Aber layers of 
the retina, as well as the swollen axons 
in the lamina retinalis of the optic 
disc, were only lightly labeled. How- 
ever, in the region of the lamina cho- 
roidalis and lamina scleralis, just ante- 
rior te the myelinated optic nerve, 
silver grains appeared to aggregate as 
a broad band im the exonal bundles 
(Fig 1). The labeling dropped off 
sharply in the retrolaminar myeli- 
nated portion of the optic nerve. 

Two te four days after injection of 
the isetape, aecumulacion of silver 
grains was noted in the axonal 
bundles of the entire optie nerve head 
anterior to the lamina choroidalis and 
lamina seleralis (Fig 2). The glial 
tissues separating the axonal bundles 
were only lightly labeled. The peripap- 
illary region, where fhe axons ap- 
peared severely swollen and displaced 
the retina laterally, was heavily 
labeled (Fig 3). The myelinated optic 
nerve was also lightly ‘abeled at this 
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Fig 1.—Top, Autoradiograph of optic nerve head of rhesus menkey with papilledema 


secondary to raised intracranial pressure. Eye was enucleated six hours after intravit- 


time. From seven to 12 days after 
intravitreous injection of the isotope, 
silver grains continued in abundance 
in the axonal bundles of the entire 
optic nerve head (Fig 4 and 5). 
Moderate labeling was observed in the 
retrolaminar myelinated optic nerve. 
In comparison, however, there were 


still considerably more silver grains in 
the axonal bundles in the regions of 
the lamina cheroidalis and lamina 
scleralis than in the retrolaminar 
myelinated opti: nerve. 

The grain count per unit area of 
four optic nerve heads of normal 
rhesus monkeys was plotted in Fig 6. 
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Fig 2.—Autoradiograph of optic nerve head with papilledema 
three days after intravitreous injection of tritiated leucine. Abun- 
dant silver grains (arrows) were observed in axonal bundles of 
entire optic nerve head anterior to myelinated optic nerve (ML) 
(paraphenylenediamine, original magnification x 60). 





Fig 4.—Autoradiograph of optic nerve head with papilledema 
seven days after intravitreous injection of tritiated leucine. Axonal 
bundles (arrows) anterior to myelinated optic nerves (ML) are still 
heavily laden with silver grains (paraphenylenediamine, original 
magnification x 90). 


Fig 5.—Top, Autoradiograph of optic nerve head with papilledema 
injected with tritiated leucine 12 days before enucleation. Abun- 
dant silver grains still present in entire optic nerve head anterior 
to myelinated optic nerve (ML) (paraphenylenediamine, original 
magnification X 80). Bottom, Lamina choroidalis and lamina 
scleralis just anterior to ML under higher magnification. Consid- 
erable amount of silver grains still present in axonal bundies 
(arrows) (paraphenylenediamine, original magnification x 300). 


1460 Arch Ophthalmol—Vol 95, Aug 1977 


Fig 3.—Autoradiograph of peripapillary region of optic nerve head 
with papilledema four days after intravitreous injection of tritiated 
leucine. Swollen axons, which displace peripapillary retina 
(arrows) laterally, are heavily labeled with isotope (paraphenyl- 
enediamine, original magnification x 165). 
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Six hours after iniravitresus injection 

of tritiated -leacine, oniy relatively 
small amounts of silver grains were 

_ noted in tae axonal bundles of the 
-optie nerve head. However, one day 
after. injection there was a consid- 
erable number of silver grains in the 
-lamina retinalis. The grain counts 
_? dropped of relatively precipitously 
__ posterior to the lamina scleralis. Four 
-days after injection, the peak amount 
of the isotope appeared to have passed 

> into the m 














_ In the optic nerve heads with papil- 
ledema the amount of silver grains 
: per unit area was counted, and the 
-eounts from five preparations were 
plotted in Fig 7. The grain counts of 
each eye showed a peak at the lamina 
scleralis (lamina eribrosa The high- 
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REGIONS OF THE OPTIC DISC 


Fig 6.—Grain counts per unit area in different regions of 
optic disc. Grainecounts save been corrected for glia and 
myelin correction factor. Nerve fiber layer in peripapillary 
region is indicated by NFL: anterior lamina retinalis, ALR; 
posterior lamina retinalig, PLR; lamina choroidalis, LC: 
lamina seleralis, LS; anterior border of myelinated optic 
nerve, ML: anc retrolamirar optic nerve, ON. Grain counts 
for each urve taken from autoradiograph preparation of 
optic nerse heac from eyas enucleated six hours and 1, 4, 
n and 12:days ater injectios.of tritiated leucine into vitreous 
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est count was noted at this area three 
days after injectien of the isotope. 
The grain counts dropped off rather 
precipitously in the retrolaminar optie 
nerve. A considerable number of silver 
grains remained in the optie nerve 
head 12 days after injection of the 
isotope. 


COMMENT 


In papilledema secondary to raised 
intracranial pressure, the fast and 
slow components of axoplasmie trans- 
port were disturbed. The fast compo- 
nent of axoplasmie transport accumu- 
lated in the regicns of the lamina 
choroidalis and lamina scleralis six 
hours after intravitreous injection of 
the isotope. The slow component 
arrived at the optic nerve head two to 
four days later. At this time, the 
swollen axons of the entire optie nerve 
head were filled. with radioactive 





Fig. 7—Grain counts per unit area in different regions of 
optic disc. Grain counts have been cotrected:for glial and 
myelin correction factor. Nerve fiber layer is indicated by 
NFL; anterior lamina retinalis. ALR: pesterior lamina reti- 
nalis, PLR; lamina choroidalis, LC; lamina scleralis; LS: 
anterior line of myelination, ML:-and retrolaminar optic: 
nerve, ON. Grain counts for eash curve taken from autora- 
diographic preparation of optic nerve head from. eyes- 
enucleated six hours and 1%, 3, 8, and 12 days after’ - 
intravitreous injection of tritiatad leucine. aes 
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isotope. Twelve cays after injection, 
the isotope would have been cleared of 
the optie nerve head in normal 
animals, bat in those with papillede-. 
ma, the aptic nerve head was still 
diffusely labeled. E EO 
Schutta and Hedges” suspected tha 
the axons in the one rhesus monkey 
with papifledemz secondary to ele- 
vated intracranial pressure, which 
they studied, were swollen due to 
imperfect perfusion and had imbibed 
interstitial fluid into their axoplasm. 
If the swollen axons observed in our _ 
study were also cue to imbibition of — 
interstitial fluid into the axoplasm,._ 
abundant tritiated leucine, which has 
a low molecular weight of 181, would 
have diffused from the interstitial 
space and infiltraced the axons of the 
lamina retinalis s x hours after intra. 
vitreous irjection In fact, the swollen ` 
axons in the region of the lamina 
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‘retinalis in our animals were only 
- lightly labeled at this time, suggest- 

ing that little imbibition of interstitial 
fluid had occurred. The axons, how- 
ever, were heavily labeled two to four 
days after administration of the 
isotope. This delayed labeling of the 


swollen axons coincided with the 
arrival of the slow component of 
axoplasmic transport in the optic 
“nerve head, and suggested that the 
swollen axons in our study were the 
result of excessive accumulation of 
axoplasm. 

The persistent labeling of the optic 
© nerve head 12 days after administra- 
= tion of the isotope further supported 
the premise that in papilledema there 
were axoplasmic stasis and delay in 
transit of axoplasmic components 
_ from the optic nerve head to the retro- 
laminar myelinated optic nerve. There 


_. js also the possibility in papilledema of 


increased incorporation of tritiated 
leucine into the structural proteins of 
the tissues. On the other hand, the 
continual decline of grain counts in 
most regions of the optic nerve head 
from three.to 12 days suggested that 
some axoplasmic components did pass 
from the lamina choroidalis and lami- 
na scleralis into the retrolaminar 
myelinated optic nerve. 

A peak’ grain count in the region of 
the lamina scleralis damina cribrosa) 
was observed in all eyes with papil- 
-ledema that were enucleated six hours 
to 12 days after administration of the 
isotope. This suggested that the site 
-of obstruction of both the fast and 
slow components of axoplasmie trans- 
port were located in this region. The 
“ausative factors giving rise to axo- 
plasmic stasis. at this region were 
difficult to define. It should be noted, 
however, that the narrowest overall 
“cross-sectional surface area of the 
“normal optic nerve is at the level of 
‘Brochs membrane and not at the 

regions of the lamina choroidalis or 
“lamina scleralis.. Furthermore, the 
average axonal diameter in the region 
“ofthe lamina seleralis is greater than 
‘that in the regions of the lamina reti- 
¿nalis and lamina choroidalis.* There- 
fore, the axonal bundles in the region 
“of the lamina scleralis do not appear to 
be situated at an anatomic bottleneck. 
Ernest and Potts’ observed in the cat 
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that the tissue pressure in the ‘optic 


nerve posterior to the lamina cribrosa 
was independent of the intraocular 
pressure and was directly affected by 
the cerebrospinal fluid (CSF) pres- 
sure: Since the intraocular pressure is 
normally higher than the CSF pres- 
sure, a pressure differential is present 
at this location. Whether a distur- 
bance of pressure differential in 
papilledema was the primary cause 
for produetion of axoplasmic stasis is 
a possibility and will be discussed 
later.” Furthermore, the possibility 
that. vascular ischemia or a biochem- 
ical disturbance at the cytologic level 
serve as secondary causative factors 
in papilledema is currently being 
investigated. 

Since the disturbance of axoplasmic 
transport was one of the primary 
factors giving rise to the swelling of 
the axons, this experiment provided 
an explanation for the well-known 
clinical observation that patients who 
have. optic atrophy do not develop 
papilledema. They do not have enough 
intact axons in their optie nerve head 
to produce a clinically appreciable 
swelling of the optic dise. 

Anderson and Hendrickson’ studied 
axoplasmic transport in acute experi- 
mental ocular hypertension and ob- 
served accumulation of the fast axo- 
plasmic components in regions of the 
lamina cheroidalis and lamina seler- 
alis (lamina cribrosa) eight hours after 
administratien of the isotope. Recent- 
ly, Minckler et al’ studied axoplasmie 
transport in papilledema secondary to 
ocular hypetony as well as to increased 
intraocular pressure. In both experi- 
mental situations, the fast and slow 
components of axoplasmic transport 
were delayed in the region of the 
lamina scieralis. Our experimental 
model of raised intracranial pressure 
produced axoplasmic stasis of the fast 
and slow components of axoplasmic 
transport at the same location. It is 
most surprising to note that papil- 
ledemas produced by different mech- 
anisms result in a similar pattern of 
disturbances of axoplasmic transport 
at a similar location. It suggests that 
there is a final common pathway that 
is shared among ocular hypotony, 
raised intracranial pressure, and acute 
increase of intraocular pressure. All 








these conditions apparently converge 


at this final common pathway of 
disturbance of axoplasmie transport, 
giving rise to papilledema. Papillede- 
ma is seen in various diseases of the 
brain, eye, and orbit. The ophthalmo- 
scopic appearances and the pathologie 
changes" of the optic disc in these 
conditions appear to be alike, with 
minor differences varying with the 
severity and chronicity of conditions. 
These observations support further 
the concept of a final common 
pathway in disturbance of axoplasmic 
transport resulting in papilledema. 


This investigation was supported in part by 
Public Health Service Research grants EY 01904 
(Dr Tso), and EY 01576, EY 10051, and NS 03354 
(Dr Hayreh). 

In conducting the research described in this 
report, the investigators adhered to the Guide for 
Laboratory Animal Facilities and Care, as 
promulgated by the Committee on the Guide for 
Laboratory Animal Facilities and Care of the 
Institute of Laboratory Animal Resources, 
National Academy of Sciences-National Re- 
search Council. 

Manmohinder S. Hayreh, MD, assisted in the 
preparation of the experimental model and Chi- 
Yen Shih, MS, assisted in the preparation of the 
radioautography. 
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A 40 Hour course designed to summarize the core and new information important to the 


recently trained and practicing ophthalmologist. This course will be taught by 
Mount Sinai and Guest Faculty. Topics to be covered are: 


ANATOMY AND EMBRYOLOGY 


PHYSIOLOGY AND BIOCHEMISTRY 


~ OPTICS AND REFRACTION 


_ ELECTROPHYSIOLOGY 


= PHARMACOLOGY AND THERAPEUTICS 


- PATHOLOGY 


-CORNEA AND EXTERNAL DISEASE 


GLAUCOMA AND GENETIC DISEASE 
~ PEDIATRIC OPHTHALMOLOGY AND MOTILITY 
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KEITH ZINN, M.D. 
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DENNIS FREILICH, M.D 
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For Information Please Write: Mrs. Minerva L..Brown, Director, 
~The Page and William Black Post-Graduate School of Medicine, Mount Sinai School of Medicin 
Fifth Avenue and 100th Street, New York, New York 10029. Telephone (212) 650-6737. 
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of the 
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WORKSHOP IN NEURO-OPHTHALMOLOGY 


PERIMETRY 
-Lars Frisén, Sweden 
R- Burde, St. Louis 
< d.-GlaserMiamt 
“oA. Hedin, Stockholm 

J. Corbett... lowa City 


N. Schatz, Philadelphia. 


-EYE MOVEMENTS 
Robert Daroff, Miami 


a : D. Robinson; Baltimore 


D.. Zee, Baltimore 
T. Troost, Miami 
L. Dell’Osso, Miami 





lowa City, lowa, November 10-12, 1977 


PUPILS 
Stanley Thompson. lowa 
1. E. Loewenfeld, Detroit 
R. A. Beil, Kingston 
P. Bourgon, Montreal 
M. W. Van Allen, lowa City 
B. S. Grimson, Chapel Hill 


C. T. SCANNING 


-Michael Sanders, London 


kL Moseley, London 
S. Trekel. New York 


M. Alper, Washington, D. C. 
pees, lewa City _ 


Each of the five half-day sessions-has been 
or anized w ac lisical neuro- a a 


OPTIC NERVE 

Joel Glaser, Miami 

D. Regan, Halifax 
~ MO. M. Tso, Chicago 
S. S. Hayreh, lowa City 
R. M-Burde, St. Louis 
D-R; Anderson, Miami 


Registration: $200 


Residents and fellows $100 . 


For more information write: 
Director of Conferences 
lowa Memorial Union 

The University of lowa 
lowa City, lowa, 52242 
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Resolution of Preretinal Hemorrhage 


Ronald Linde, MD; Raymend Record, MD; Jim Ferguson, Northfield, Minn 
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A 29-year-old man complained of 
poor visien ia the left eye immediately 
after-an episode of vomiting. Prior to 
this there had been no ophthalmolog- 
ical or medical problems. Results of 
examination of both eyes were. nor- 
mal, except for a preretinal hemor- 
rhage of the left eye (Fig 1).. The 
visual acuity was finger counting 
at im. 

After twe months, one half of the 
preretinal hemorrhage remained (Fig 
2). The visual acuity was 20/80. Five 
months later, there was nearly com- 
plete resolution of the preretinal 
hemorrhage: (Fig 3). The visual acuity 
was now 20°20. After a seven-month 
interval, the retinal architecture in 


the macularregion was nearly normal 


(Fig 4), and the visual acuity had 
returned to 20/15. 
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Your Barnes-Hind representative 
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acomplimentary tray that 
combines Ful-Glo strips and 
Blinx® irrigating solution into a 
convenient ophthalmic system. 
Or write: 


Barnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road 
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Calendar of Events 


1977 


August - 





e ‘Course | llcresiergery, Park Ridge Hospital, 
i Rochester NY Aag 12-13. 





E 


_ Third International Symposium on Orbital Disor- 
ders, Amsterdam. Sept 5-7 

Symposium on Drug-induced Ocular Side 
Effects end Ocuiar Toxicelogy, Little Rock, 
Ark, Sept 6-10. 

international Congress of Neurogenetics and 
Neiro-cpnihalinciogy, Nijreegen, the Nether- 
lands, Sep) 8-7). 
German Ophthalinciogical Saciety, Heidelberg, 

: Germary Sept ie2t. 

international Sowiery for Geagraphic Ophthal- 
mology, Cagliari, Sardinia, laly, Sept 25-29. 


October : 


: Eye: Bank: ‘Association of America, Sheraton- 

Dallas Hetel, Dallas; Tex, Oct 1. 

Division ot Dohthaimology, American Academy 
of Ophthamotogyand Otolaryngology, Dallas, 
OGE 27. 8 

National Contereace on Clinical Trials Method- 
ology, Nationalinstitutes of Health, Bethesda, 
Md. Oct 3-4. 

American Board of Ophthalmslogy Oral Exami- 

: nation, PHiladeiohia, Oct 1619. 

. Latin American Council on S#abismus, Guaru- 
ja. Brazil, Set 6-2 

American College ot Surgecns: Clinical Con- 

ogress, Dallas, Oct 17-21, with a Symposium 

“New Terhniques in the Management of 

: Ocwlar injuries” (@ct 19). 

-Course on the Macula, Hyattcon Union Square 

Hotel, Sar Frarcieco, Oct 24-29. 


‘November. 


: Southern Medica Səciety, Dalas, Nov 6-9. 
Workshop on Neare-ophthalmology, lowa City, 
Now T0s12 
: Course on Advances. in the Diagnosis and 
Management of Ocular and Adnexal Tumors, 
Edward S Harkness Eye Institute, New York, 





“Seminar on Current Concepss: in Ophthaimic 
Plastic Surgery: Jules Stein-Eye Institute, Los 
Angeles, Boy 12 

New Jersey Academy of Ophthalmology and 
Ololaryngelogy: Fobert Treat Hotel, Newark, 
Now 16: 
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December 


American Board of Ophthalmology Oral Exami- 
nation, Chicago, Dec 8-11. 


1978 


January 


Contact Lens Association of Ophthalmologists, 
Midwinter National Meeting, Sahara Hotel, Las 
Vegas, Jan 19-22. 

OKAP and Written Examination, American 
Board of Ophthaimology, Jan 21. 

Puget Sound Academy of Ophthalmology, Seat- 
te Jan 21-22. 

Clinical Convention in Ophthalmology and 
Otolaryngology, Los Angeles Research Study 
Club, Jan 22-26. 

Third Annual Winter Meeting, Utah Ophthalmo- 
logical Society, Alte, Utah, Jan 23-25. 

Symposium on the Macula, Washington State 
Academy of Ophthaimology, Seattle, Jan 26- 
28. 

International Glaucoma Congress, 
Beach, Jan 28-29. 

American Society for Contemporary Ophthal- 
mology, American Hotel, Miami Beach, Jan 
30-Feb 3. 


Miami 


February 


Symposium on Facial Surgery, South Lake 
Tahoe, Calif, Feb 5-9. 

Baylor International Ophthaimological Con- 
gress, Houston, Feb 22-25. 


March 


Symposium of the American intra-Ocular im- 
piant Society, Los Angeles, March 14-15. 


Aprii 


Pan-Pacific Surgical Association, Hilton Ha- 
waiian Village Hotel. Honolulu, April 1-7. 

International Symposium on Cataract Surgery, 
Fiorence, Haly, Aprif 13-16. 

American Board of Ophthalmology Orai Exami- 
nation, Philadelphia. April 23-26. 


May 


Association for Research in Vision and Ophthal- 
mology, Sarasota, Fia, May 1-5. 
Second Biennial-Symposium, Manhattan Eye, 














Ear and Throat Hospital, New York, May 
international Medical Contact Lens: Symposium, 
Kyoto, Japan, May 9-10. ~ 
international Conference on Myopia, Yok 
hama, Japan, May 10-12. 
International Strabismotogical. 
Kyoto, Japan, May 1G-12.000 °° 
international. Glaucoma Congress, Kyoto, 7? 
pan, May 11-12. : 
international: Society tor Cornea Research, 
Kyoto, Japan, May 12-13. : 
international Congress of Ophihaimotogy, Kyo- 
to, Japan, May 14-20. i ; 
international intraocular implant Society, Na 
goya, Japan, May 22-23... ‘ 
international Congress: for. Eye Researct 
Nemuno-Sato, Jagan, May 20-25. 
Pacific Coast Oto-Ophthalmological ‘Society, 
New Port Beach, Calit, May 21-25. 


Associatio 


June 
Second World Congress of Ergophihalmotogy, 


Stockho'm, June 13-18. 
AMA Annual Convention, St Louis, dune 17-22. 


September 


international Commission for Optics, 1 Madrid. 
Spain, Sept 10-17 : 


October _ 

American Board of Opthalmology Oral Exami- 
nation, San Franc'sco. Oct 12-15. : : 
American College ef Surgeons Clinical Con- 
gress, San Francisco; Oct 16-20. 


American Academy of Pos Kansas 
City, Oct 22-26. 


1979 


January — : 


OKAP and Writer Examination, American 
Board of Ophthalmology, Jan 20. : 


February 


Latin American. Couacii on Strabismus, Medel- 
lin, Colombia; Feb 416-20: : 


Calendar of Events.. 
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News anc Comment 
News anc Comment 


Utah Gphthalmological Society Meet- 
ings.—The Utak Ophthalmological So- 
ciety wishes to announcethe following 


Summer Shakespearean Festival 
Meeting anc the third aanual Winter 
Meeting. 


The Summer Shakespearean Festi- 
val Mesting will take piace J uly 29-30, 
1977, in Ceder City, Utedx The speaker 

will be David’ M. Worthen, MD, chair- 
sion of Ophtha anology, Uni- 





“man,” 
versity Hospital, San Diego. The topic 
will be “Problems in Glaucoma.” 
Further nfcemation car be obtained 
from Wiliam A. Bohart MD, Secre- 
tary-Treasurer, Utah Oohthalmolog- 
ical Soviety, 969 E Firs- South, Salt 
Lake Gity, UT 34102. 

The third annual Wirter Meeting 
will beheld Jan 23-25, 1978, at Alta, 
Utah. The speakers wiE be Arthur J. 
Jampolsky, MD: Richard A. Manson, 
MD (Colonel) and Arther T. Williams, 
MD. The subject will be “Ocular Motil 
ity.” Further information can be 
obtained iror: William 4. Bohart, MD, 
Secretary-Treasarer, Utah Ophthal- 
mological Society, 960 E First South, 
Salt Lake-Citr, UT 84162 





Annual © Scholars Award.—A new 
$25,999 Annual Scholars: Award for 
pioneering eve researen was an- 
houncee jointly today by Jules Stein, 
_ MD, chairman-o? Researen to Prevent 
-v Blindness: and Anthony ©. M. Kiser, 
presideat of the William and Mary 
Greve Foundatien, Inc, New York. 

The award will be made-each year to 
advance the work of ar outstanding 
young 4B or PhD sciertist who is 
exploring new concepts in saving 
sight. Selection of the first recipient 
will be made late this yeer. Heads of 
medical schoo! departments of oph- 
thalmolegy ar d interestec ophthalmic 
scientists are invited to request appli- 
cation infermatien immeciately from 
Research to @revent Blindness, Inc, 
598 Madison Ave, New York, NY, 
10022. The dzacline for submitting 
formal applications for the 1977 award 
is Sept È 
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Eye Bank Association of America, 
Inc.—The Eye Bank Association of 
America will hold a scientifie program 
on Saturday, Oct 1, 1977, from 9 AM to 
12:30 pM at the Sheraton-Dallas Hotel 
preceding the A.A.O.0. meeting. Pa- 
pers relating to corneal transplanta- 
tien and eye bank techniques are solic- 
ited. For further information write R. 
D. Richards, MD, Department of 
Ophthalmology, University of Mary- 
land Hospital, Baltimore, MD 21201. 


Fight for Sight Citation—The 1976 
Citation from Fight for Sight, Inc, was 
awarded to four scientists from the 
National Institutes of Health (NIH). 
The award honors Dr Robert N. 
Frank, former senior staff ophthal- 
mologist at the National Eye Insti- 
tute; Dr Barry S. Coller, former staff 
fellow at the NIH Clinical Center; Roy 
C. Milton, PhD, head of the Biometry 
Section, Nationa Eye Institute; and 
Dr Harvey R. Gralnick, chief of the 
Hematology Section, Clinical Center. 
These scientists found an association 
between increased levels of a blood 
clotting factor and diabetic retinopa- 
thy. 


Ri 


Cataract Surgery Symposium.—The 
First International Symposium on 
Cataract Surgery will be held in Flor- 
ence, Italy, April 13-16, 1978. For 
further information please contact 
O.LC., Piazza Ognissanti, 3, Florence, 
Italy. 5 


Award of Distinction.—The Alumni 
Association of Cornell University 
Medical College presented its 1977 
Award of Distinction to Dr A. E. 
Maumenee, class of 1938. The plaque 
presented to Dr Maumenee, who is 
professor of ophthalmology at Johns 
Hopkins University and director of 
the Wilmer Eye Institute, cites him 
for “his notable achievements as a 
physician, scientis:, educator, and ad- 
ministrator.” 





Harkness Eye Institute Course,—The 
eighth annual course of the Edward S. — 
Harkness Eye Institute on the “Ad. 
vances in the Diagnosis and Manage- 
ment of Ocular and Adnexal Tumors” 
will be aeld Nev ii and 12, 1977, in 
New York City. Fer further informa: 
tion contact Dr frederick A. Jakobiec, 
635 W 135th St, New York, NY. 




















The position is available as of July.1 

1977. Irterested individuals shoul 
contact Jacob Wilensky, MD, 1855 W 
Taylor St, Chicago: IL 60612. 


New Jersey Academy of Ophthalmol 
ogy and Otolaryngoiogy.—The annual 
Scientifie Meeting of the New Jersey 
Academy of Opathalmology and Oto- 
laryngolegy wi!) be held Wednesday, — 
Nov 16, 1977, at the Robert Treat 
Hotel in Newark, The program will be 
on “The Macula” For further infor-. 
mation cøntact Marshall S. Klein, Eye 
Institute of New Jersey, 15 S 9th St, 
Newark, NJ 07187, 


Los Argeles Research Study Club.— 
The 47th annual Midwinter Clinical 
Convention in Ophthalmology and. 
Otolaryngology of the Los Angeles: 
Research Study Chub will be held Jan 
22-26, 1978. For further information 
contact Richare W. Pruter, 10889- 
Wilshire Blvd, Sue 1472, Los: An- 
geles, CA 90024. : 


New Officers for Pennsylvania.—The 
Pennsylvania Aeademy of Ophthal- 
mology and Otolaryngology has elect- 
ed new officers. The president will be : 
Dr Silvic H. DeBiasio of Natrona . 
Heights, and the president-elect is Dr 
William C. Frayer ef Philadelphia. 
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Vitreous Surgery and Advances in Fundus Diag- 
nosis and Treatment, edited by H. MacKenzie 
Freeman, MD, Tatsuo Hirose, MD, and Charles L. 
Schepens, MD, 681 pp, with illus, $62.50, Apple- 
ton-Century-Crofts, Inc, New York 1977. 

This volume presents the proceed- 
| < ings of the Vitreoretinal Congress 
held in Boston in June 1975. Among 

_ its list of 84 contributors are some of 
the most eminent experts in the field 
of vitreoretinal disease. 

The first of the two major divisions 
of the text begins with a complete and 
comprehensive review on the bio- 
chemistry, histclogy, and examination 
_ techniques of the normal and diseased 
-= vitreous. Sections of particular inter- 
-< est are the one on surface wrinkling 
~i retinopathy and the one on the struc- 
_. ture of human vitreous membranes. 
_ The remaining and major portion of 
_» the section deals with instrumenta- 
_- tion, surgical techniques, and compli- 
-` cations of vitreetomy. A complete and 
-concise description of vitrectomy in- 
struments concludes with a chapter 
summarizing their similarities and 
differences. Contributions in the field 
of surgical techniques deal with such 
topies as membrane sectioning, com- 
plicated retinal detachments, per- 
forating ocular injuries, and intraoc- 
ular foreign bedies. There is a brief 
but adequate discussion on complica- 
tions arising during and after vitrec- 
tomy. The chapters on intravitreal gas 
-injection and open sky vitrectomy 
-= conclude this section. 

=: The second major part of this text 
-concerns retinochoroidal circulation, 
- monochromatic examination, and 
-treatment of various retinal diseases. 
This section is of particular interest 
- and. value as the topics are based on 

‘solid’ research results. The areas 
covered. include dynamics of blood 
flow, the choroidal vasculature and its 
< segmental distribution, and blood ocu- 
dar barriers reacting under stress. 

~ Many interesting diagrams, clinical 

pictures, and artist drawings con- 

-ceptualizing many of these concepts 

are included. 
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The editing of this book is extreme- 


ly well done, particularly with its 
handling of the frequent discussion 
periods at the end of each of the 
subsections. In addition to offering 
much infermation that has been made 
known in other similar publications, 
this text certainly goes one step 
further. In ene volume, an in-depth 
review of the basic physiology, instru- 
mentation, and management of vari- 
ous pathological states of the vitreous 
and retinal vasculature is presented. 
This will benefit the general ophthal- 
mologist and vitreoretinal specialist 
alike. 

JAMES G. DIAMOND, MD 

Iowa City 


Kriis Hereditary Retinal and Choroidal Diseases, 
vol H, Clinical Characteristies, chap 8-25, by Alex 
E. Krill, MẸ, and Desmond B. Archer, MB, FRCS, 
1,016 pp, with ius, $60. Harper & Row, Publish- 
ers, Hagerstown, Md 1977. 

Alex E. Brill died in an aircraft 
accident in 1972. Volume I of Heredi- 
tary Retina’ and Choroidal Diseases 
had beer completed before that time; 
it deals with modern functional test- 
ing of visual function. Parts of volume 
II had beer drafted, but it remained 
for KrilPs colleagues and co-workers 
to complete the beok as a memorial to 
him, a man who stimulated many of us 
with his perceptive, inquisitive, criti- 
cal, and honest mind. Eighteen chap- 
ters deal with color vision, night blind- 
ness, cone degenerations, rod-cone 
dystrophies, focal epitheliopathy, 
flecked rena, Bruch’s membrane 
degenerations, choroidal atrophies, 
vitreoretinal dystrophies, hereditary 
optic atropay, ganglion cell infiltra- 
tion diseases, hereditary ocular tu- 
mors, and phakomatoses; the volume 
is concluded by a synopsis of retinal, 
choroidal, and optic nerve syn- 
dromes. 

Case histories and typical findings 
(clinical. functional, and morphologi- 
eal) are lucidly presented and illus- 
trated. Coler plates, black and white 
photographs, and numerous line draw- 
ings enhance the text. The authors 
avoid degmatic statements and often 
indicate the controversy surrounding 
test results, The natural history of 
degenerative diseases is stressed. The 
extensive bibliography is augmented 
by references up to 1975; though 
recent publications are uncited in the 
text, they were added at proof stage. 
Volume H together with the more 
basic vclume I might well become the 





standard text on hereditary retinal 
and choroidal diseases for ophthal- 
mologists trained at a time when 
multiple functional testing is at the 
threshold of becoming working knowl- 
edge. The authors are to be highly 
complimented for successfully submit- 
ting their preferences and styles to 
Krill’s coneepts. This book will likely 
become a classic. 

H.J. KOLDER, MD, PHD 

Iowa City 


Anatomy of the Orbit (A Dissection Manual) ed 2, 
by Crowell Beard, MD, and Marvin H. Quickert, 
MD, with 95 illus, 76 pp, $20, Aesculapius 
Publishing Co, Birmingham, Ala, 1977. 

The first edition of Anatomy of the 
Orbit was published in 1969, That 
edition combined the knowledge and 
the vast experience of Dr Beard and 
the untiring meticulous dissection and 
photographic techniques of Dr Quick- 
ert. This combination provided us 
with the best photographically illus- 
trated text available on orbital anat- 
omy. As one might expect, there have 
been few changes in the anatomy of 
the orbit since the first edition. 
Probably the greatest change has 
been the loss of Dr Quickert who was 
certainly one of the finest anatomists 
of our time. We are fortunate to have 
this book as one of his many lega- 
cies. 

There are two advantages to the 
second edition over the first edition. 
The first advantage is that the second 
edition is available whereas the first 
edition is no longer in print. The other 
major advantage of the second edition 
is that each of the 94 color plates has 
been placed on the same or facing 
page as the text describing this 
region. These elegant colored photo- 
graphs and their descriptions consti- 
tute the great value of this book. In 
the first edition the text and figures 
were separate, which made refer- 
encing the photographs much more 
difficult, especially while doing dissec- 
tions. 

For those of us who have the first 
edition, I do not think that the 
changes warrant purchasing the sec- 
ond. For those who do not have the 
first edition, Anatomy of the Orbit has 
been and remains the best photo- 
graphically illustrated text on orbital 
anatomy. It should be a must for 
orbital dissection courses and is an 
excellent reference for those perform- 
ing orbital or oculoplastie surgery. 

RICHARD L. ANDERSON, MD 
Iowa City 
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NEW ORLEANS 
ACADEMY of ` 
OPHTHALMOLOGY CATARACTS 


MARCH 4-8, 1978 
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= HYATT REGENCY 








GUEST SPEAKERS 
C. D BINKHORST, M.D. CHARLES D. KELMAN, MD.. 
Sluiskill, The Netherlands New York, New York 
NICHOLAS G. DOUVAS, M.D. RICHARD P. KRATZ, M.E. 
Part Huron, Michigan Van Nuys, Cajifornia 
CHARLES E. ILIFF, M.D. JAMES LITTLE, M.D. 
Baltimore, Maryland New York, New York 
NORMAN S. JAFFE RICHARD C. TROUTMAN, D. 
Miami Beach, Florida New York, New York 


J. G. F. WORST, M. D. 
The Netherlands 


An A.M.A 25-hour Accredited Course for Continuing Medical Education in Category 1 






$250 PRACTICING OPHTHALMOLOGISTS 
$ 75 RESIDENTS OUTSIDE LOUISIANA 
Accompanied by letter of identification from Chief of Sevice — 


Cancellation Fee $25.00 after February 1, 1978 


REGISTRATION FEE: 









MAIL TƏ: Geri Faia, Executive Secretary 100 EXHIBIT SPACES AVAILABLE 
ee New Orleans Academy of Ophthalmology Guaranteed Hotel Reservations through 
931 Canal Street, Suite 517 February 18, 1978 

New Orleans, Louisiana 70112 SOCIAL EVENTS AND 


: (504) 561-1085 LADIES’ TOURS PLANNED 

























NEUROLOGY OF THE VISUAL SYSTEM (7th Ptg.) by 
- David G. Cogan, Harvard Medical School, Boston, Massa- 
<- ¢husetts. The author of this book covers the entire range of 
~ neurological diseases affecting the visual system, including 
«the anatomy and physiology of each tissue—vascular dis- 
ease, inflammations, degenerations, tumors, and the effects 
: of poisons and injuries. A brief anatomic and physiologic 
< introduction precedes each section. Archives of Ophthal- 
= mology said, “The book will be valuable to the beginner 
-who wants a brief and lucid review of a complex and con- 
© fusing subject, and to the advanced student, who desires 
< perspective and to share the experience of a great clinician 
“and teacher... [it] should be part of every ophthalmolo- 
--gist’s and neurologist’s library.” ’77, 432 pp., 220 il. (3 in 
© full color), $17.50 









OUR BLIND CHILDREN: Growing and Learning With 
Them (3rd Ed., 2nd Ptg.) by Berthold Lowenfeld, Berkeley, 
California. Designed for parents of blind children, this 
classic volume covers all aspects of blindness. It discusses 
the problems and development of blind children of all ages, 
- from infancy to the preschool years, elementary school, and 
-cinto adolescence. Special material is included on parental 
“attitudes, teaching methods and equipment, and answers to 
_ questions most often asked by parents. Repeated revision 

“has kept the contents of the text current, and this edition 
includes an updated list of recommended readings and or- 
ganizations serving the blind. A chapter is also included on 
< dealing with the multiply handicapped blind child. 77, 260 
pp. 7 il, cloth-$13.50, paper-$8.75 


x “PSYCHIATRIC PROBLEMS IN OPHTHALMOLOGY 
-edited by Jerome T. Pearlman, UCLA School of Medicine, 


Los Angeles; George L. Adams, Baylor College of Medicine, 
=< Houston, Texas; and Sherwin H. Sloan, UCLA School of 


= Medicine, Los Angeles. (11 Contributors) A number of spe- 
cific ophthalmological problems and topics related to emo- 
“tional and psychiatric difficulties are presented in this 
| unique, ground-breaking volume. The first chapter is an 
--oallustrated account of “The Eye and ‘I’ ” in ancient and 
modern times. This is followed by discussions of reactions 
-=-to the loss of sight, eye symptoms with no organic disease, 
_ Stress and strabismus, and the psychiatric referral of visually 
handicapped patients. Helpful diagnostic and management 
- ideas for children hospitalized with strabismus, black patch 
"psychosis, status medicamentosus, and factitial eye prob- 


[ lems are also presented. '77, 180 pp., 29 il., 4 tables, $12.50 











SO YOU HAVE CATARACTS: What You and Your 
« “Family Should Know (3rd Ptg.) by Albert E. Sloane, Massa- 
__chusetts Eye and Ear Infirmary, Boston. Written for the 
_- person who has cataracts, for his family, and for the busy 
~ «surgeon who needs a short manual which explains cataracts 
. and which separates truth from superstition. The author 
"presents a narrative sequence of the natural history of a 
> cataract from the time of its onset until after surgery and its 


< correction with glasses or contact lenses, He discusses symp- 


- “toms, hospital stay, necessary care, surgery and all other 
-aspects of this condition which might confuse and concern 
“the patient. The main body of the text is comprised of a 
~~ -question-and-answer section; all queries are actual, real and 
< meaningful to the patient. Archives of Ophthalmology was 
“enthusiastic about this volume: “The ophthalmologist who 
wants to save himself time and trouble will request his 
> patients to buy and read this book . . . one can only wish we 
had had it lo these many years.” ’75, 112 pp., 5 il, $6.50 


VISUAL IMPAIRMENT IN THE SCHOOLS by Randall 
K. Harley, George Peabody College for Teachers, and G. 
Allen Lawrence, Vanderbilt Univ. School of Medicine, both 
of Nashville, Tennessee. The two sections of this book are 
designed to provide a foundation for the understanding of 
the medical problems and the educational implications of 
visual impairment in children. The medical section, written 
by an ophthalmologist, includes topics related to anatomy 
of the eye and special kinds of eye problems common to 
children. The second section, written by an educator, in- 
cludes topics of current interest such as vision screening, the 
visual environment, optical aids, and visual learning. 
Teachers and allied professionals will profit greatly from 
this book. ’77, 168 pp., 25 il., I table, $10.75 


SPECTACLES FOR APHAKIA (3rd Ptg.) by Curtis D. 
Benton, Jr, Broward General Hospital, Fort Lauderdale, 
Florida, and Robert C. Welsh, Univ. of Miami School of 
Medicine, Miami, Florida, Foreword by Arthur Linksz. De- 
signed to familiarize the ophthalmologist with the prob- 
lems involved in aphakic lens correction, this volume 
discusses weight, peripheral vision, aberrations, vertex ad- 
justments, bifocals, binocular vision, and minimal effective 
diameter centering in producing lighter weight and more 
efficient spectacles. Dispensing opticians will find sections 
on frame selection, lens positioning, measurements, and 
planning for regrinds and second eye fittings. ’77, 176 pp. (6 
3/4 x 9 3/4), 96 iL, 11 tables, $11.50 


ADVANCES IN VITREOUS SURGERY edited by Alex- 
ander Rodman Irvine and Conor O'Malley, both of the 
Univ. of California School of Medicine, San Francisco, (58 
Contributors) The results of an international meeting of 
leaders in the new field of vitreous surgery are reflected in 
this text. The interchange of experience and ideas forms a 
primer for the beginning vitreous surgeon and presents 
necessary information for use by ophthalmologists in de- 
ciding which patients will benefit from these new tech- 
niques. Chapters on specific problems such as complicated 
retinal detachments, diabetic retinopathy and trauma are 
included. Vitreous structure, morphological and functional 
examination of the patient, open sky and trans pars plana 
techniques of bitrectomy, and uses of diathermy and ultra- 
sound are also covered. ‘76, 736 pp., 330 il., 56 tables, $51.00 


CHORIORETINAL HEREDODEGENERATIONS; An 
Updated Report of La Societe Francaise d’Ophtalmologie 
by A. Franceschetti; J. Francois, Univ. of Ghent, Ghent, 
Belgium; and J. Babel, Univ. of Geneva, Geneva, Switzer- 
land. (6 Collaborators} Translated by Excerpta Medica 
Foundation. Thirty years of experience in hereditary chori- 
oretinal diseases are detailed in this book which contains 
references to all important papers in the field. The text 
contains recently proposed concepts; clinical entities which 
have been recently described or more clearly characterized, 
such as the progressive degeneration of the photopic system; 
concise data on recently introduced techniques, including 
fluorescein angiography and the averaged electroretino- 
gram; and new, accurate and detailed illustrations. All as- 
pects of hereditary diseases of the choroid and retina are 
presented. Chapters cover historical information, a descrip- 
tion of symptoms, ophthalmological images followed by 
detailed observations, visual functions, heredity, and patho- 
geny. °74, 1496 pp. (7 x 10), 1151 il. (137 in full color), 65 
tables, $175.00 
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441 SUTTER STREET. SAN FRANCISCO, CA 94108/PHONE: (415) 392-8442 


OSTERTAG OPTICAL SERVICE INC. 


851 WASHINGTON AVENUE, ST. LOUIS, MO 63108/PHONE: (314) 533-1760 - 





































Without a detailed plan of your new office as you envision it, there’s no 
way to foresee all the expenses that wil! be involved in leasehold 
improvements. Yet once you've signed the lease, eny details not ae 
included may be at your expense. Which means ycu gould find yourself 
paying thousands of dollars for unexpected “extras” * We've been hel 
eye doctors avoid unpleasant surprises like this for over forty years, 
through our custom office planning service. It wor<s quite simply: 
e From the Office Planning Kit we provide, you send us a form listing 
your specific requirements. We then submit to you apreliminary office - 
plan based on these requirements. Upon receipt of your comments, 
any requested changes are incorporated into the final plan, whichis 
complete right down to the last detail of equipment, electrical, plumbing 
and cabinetry. + Besides assuring most efficient use of space, this = 
comprehensive office plan has another important advantage: when 
made an exhibit to your lease before it’s signed, it eliminates any 
question about what leasehold improvements are ncluded. « Like our 
complete one-source service on everything you need to equip and furnis 
your office, our Office Planning Kit is designed to cave you time, money - 
and headaches. Why not write or phone today for yours. 
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OCULAR DRUG THERAPY— 
UPDATE 1977 








Presented by the University of California, Irvine 
Department of Ophthalmology 


October 28 and 29, 1977 
Sheraton Newport, Newport Beach, California 





A current review of drug therapy in the manage- 
ment of ocular problems. This review is approved for 
C.M.E. credit in Category I of the AMA Physicians 
— Recognition Award. 

: The guest faculty is composed of an outstanding 
group of national and international ophthalmology lead- 
ers. Moderator for the session is Dr. Irving H. Leopold, 
Chairman, Department of Ophthalmology, University of 
~ California, Irvine. 

Registration fee is $25.00. The number of registrants 


is limited to 250. For information or registration, write to 





OCULAR DRUG THERAPY— UPDATE 1977, Univer- 
= sity of California, Irvine, Department of Ophthalmology, 
~ 19722 Jamboree Blvd., Irvine, California 92715. 


AllgRCAN 


This program is supported in part by a grant from 
Allergan Pharmaceuticals, Inc., Irvine, California 92713. © 1977 Allergan Pharmaceuticals, inc. 














The Haag-Streit | 
Slit Lamp 900 


ime investment... 


Produet Information Contact: 


and so is the service 


Owning or operating a Slit Lamp 900 means owning 
and operating the original-it also mears you have he 
world’s most reliable instrument which offers all tas 
benefits of superior ease of operation. superbiaccuracy 
and unmatched quality. 


Made by the world’s leader in ophthalmological ard 
related instrumentation, the Slit Lamp 900 is a lifetime 
investment and so is the service that comes with. 
Our field service organization is composed of 
technicians who have served a minimum of fice wears 
in both manufacturing and service before qualifyiag 
for assignment to the U.S. 


From October 1977 through December 1377, 
we will be in Oklahoma, Texas, New Mexico 
wen (Please reply by September 10, 


If you are in this area and have a Haag-Stre?t instrument 
that you wish to have serviced, please let us knaw. 

Just fill in the coupon, send it to us and we'll respond 

as soon as we hear from you. If you prefer, just give 

us a call and have your serial numbers handy. 

If you don't own the world’s finest, orginal Sit Lemp, 
isn't it time you did? 





Which Haag-Streit instruments 
would you like to have serviced? Comments as to fuactioningof instrument: 


3 SitlLamp 





' REITSERVICE. _2_ AopanationTonometer 


Haag-Streit AG, Game, Switzeriand 







































THE PALO ALTO RETINAL GROUP 
and THE PALO ALTO. 
~ RETINAL RESEARCH FOUNDATION 


announce 


THE PALO ALTO COURSE 
IN DIAGNOSIS AND MANAGEMENT 
OF RETINAL DISEASE 


15th Course—January 19, 20, 21, 1978 
and 


THE PALO ALTO UPDATE COURSE 


| (“Refresher” for previous attendees of 3-day Laser 
F. Course) 
January 18, 1978 


PALO ALTO RETINAL GROUP FACULTY: 


H. Christian Zweng, M.D. 
Hunter L. Little, M.D. Robert L. Jack, M.D. 


GUEST LECTURERS: 


Lloyd M. Aiello, M.D. 
- Arnall Patz, M.D. Howard Schatz, M.D. 
a Francis L'Esperance, M.D. Arthur Vassiliadis, PFD. 


THE THREE-DAY COURSE IS DESIGNED: 


. to give up-to-date information on retinal 
diseases. 

. to give a basic knowledge of retinal fluorescein 
angiography. 

... to give an understanding of how lasers work aad 
of currently available argon laser photocoagufa- 
tors. 

. to give an understanding of “quantitative” photo- 
coagulation. 

. to give current indications for, contraindications 
to, and complications of argon laser photoceage- 

-> lation. 

. to give demonstrations of actual use of argon laser 
photocoagulation. 


REGISTRATION FEES: 


-| THREE-DAY COURSE: $400 (includes lectures, 2 
|. luncheons, cocktail party, banquet) 

| UPDATE COURSE: $150 (includes lectures and 
~ luncheon). 









Glaucoma Fellowship | 










The Department of Ophthalmology at St. Vin- 
cent's Hospital and Medical Center of New York 
in cooperation with the Department of Ophthal- 
mology of the Cabrini Health Care Center offers a 







One-Year Glaucoma Fellowship 


under the direction of 
G. Peter Halberg, M.D., F.A.C.S. 
to start September 1, 1977 






Annual stipend of $16,000 with 
additional benefits. 


Write and send curriculum vitae to Robert A. 
D'Amico, M.D., Director, Department of Oph- 
thalmology, St. Vincent’s Hospital and Medical 
Center of New York, 153 West 11th Street, New 
York, New York 10011. 




















The Quiet 


Communicator 


The Keeler/Diversatronics’ Call 
System means quiet communica- 
tions. Quicker and more efficient 
than the telephone intercom, the 
Cail System is a non-verbal, inter- 
office signalling device using color 
codes and flashing lights to mon- 
itor the status of examination 
rooms, doctors and staff. And your 
simply-installed. Gall System can 
be tailored to suit-the particular 
needs of your busy office. 
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Get the lights that mean action... 
the Call System. Call or write for 
details and specifications. 


KEELER /DIVERSATRONICS 


455 Parkway, Broomall, Penna. 18006 + (215) 353-4350 
San Francisco New York. 
Les Angeles Houston 

Cleveland Atlanta 









ENROLLMENT IS LIMITED. 
ADVANCED REGISTRATION IS REQUIRED. 


Retinal Course Coordinator (415) 326-8952 
_ Palo Alto Retinal Research Foundation 
1225 Crane Street, Menlo Park, CA 94025 





































MURO 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 25% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIc PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 44 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, ING. 
121 Liberty Street + Quincy, Mass. 02169 
Area Code 617 » 479-2680 









Want to deliver 
quality care 
inless time? 


It's just one of the specialties we 
offer exclusively to ophthalmology. 



































































































700 WHITE SPRUCE BOULEVARD/ ROCHESTER, NY 1 
Quiside New York State. call toll-free (800) 828-50 
















AN OBJECTIVE APPRAISAL 
OF INTRAOCULAR LENSES 


November 30-December 2, 1977 





This will be a different sort of a course on intraocular lenses, focusing on the incicat 
conteaindications, long term results, complications, and alternative modes of therapy includisg comzscus- 
wear Soft contact lenses. Frequent discussion periods will encourage a full candid interchange of expenence 
and: ideas. 

The course wili attempt to define the proper cole of intracular lenses in modern cataract curge This 
program is acceptable for Category | credit towards the American Medical Association Physician’: Reccgsthes 
Award and the Certificate in Continuing Education of the California Medical Association. 

















PROCTOR LECTURER 
Norman S. Jaffee, M.D.. Bascom Palmer Eye institute. University of Miam School of Mediine, Miami, 


Florida 


PROGRAM CHAIRMAN 
Alexander R. irvine, M.D., University of California School af Medicine, San Francisco, Calforne 
Jolie A: Stanley, MLO. University of California Scaoel of Mediciae, Saa Francisca, California 


























"QUEST FACULTY 
Robert. ©. Drews, M.D. Washington University Sehool of Medicine, St. Louis. Me 
Miles A Galin, M.D. New York Medical College, New York, New York 
: “Target N. Hamdi, M.D. Jefferson Medical College, Thomas Jefferson University, Philadelphia, “3 
Otto: H. Jangschatfer, M.D., University of Southern California, Los Angeles, California 
Berbert E Kautman, MD., University of Florida College of Medicine. Gainsviile, Florida 
Rickard P. Kratz, MD, University of Southern Califernia, Los Angeles, California 
irving H, Leopold, M.D., University of California School of Medicine. irvine, California 
Thomas K. Petit, M.D., University of California School of Medicine, Los Angeles. California 
Montague Rubin, FRCS. Moorefield Eye Hospital. London. England 
William Ho Spencer, M.D. Pacific Medical Center, Sen Francisca, Calltorsia 
Walter 1. Stark, MD. Johnas Hopkins Hospital, Baltimore. Maryland 
David: Worthen, MDa University. of California School of Medicine, Sea Diega, California 


and the faculty of the University of California School of Medicine, Department of Ophthalmology, See 
Francisco, California 









For further information please contact: Extended Programs in Medical Education, University of California, 
Room 560-8, Third and Parnassus Avenue, San Francisco, Californie 4143.07 call-<415) 556-4351 
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| TNO TEST 
FOR STEREOSCOPIC VISION 





For Screening 
PRE-SCHOOL* CHILDREN 
or Adults for Defects of 
Binocular Vision 


Red-green spectacles are used to view seven plates 
carrying figures that can be seen only when both eyes 
cooperate to give stereoscopic vision. Stereoscopic 
sensitivity is determined by three plates which can be 
omitted if used for screening purposes cnly. May also 
be used for adult testing. 





E-6018-E ... $78.50 *2% to 5 years 


torz 





STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 





(l-epinephrine) ophthalmic solution 

0.25% *, 0.5%, 1%, 2% 

Indications: Chronic simple glaucoma. 
Contraindications: Should not be used in patients 
who have had an attack of narrow angle glaucoma 


since dilation of the pupil may trigger an acute 
attack. 


Warnings: Undesirable side reactions may include: 


eye pain or ache, browache, headache, 
conjunctival hyperemia and allergic lid reactions. 


PETE E EOR wi wre verjereTva are 
cornea after pralonged epinephrine therapy have 
been reported. Epinephrine has been reported 
to produce macular edema in some aphakic 
patients and should be used with caution in 
these patients. 


Precautions: Epinephrine in any form is relatively 
uncomfortable upon instillation. However, 
discomfort lessens as the concentration of 
epinephrine deereases. 

Should be used with caution in patients with a 
narrow angle since dilation of the pupil may 
trigger an attack of glaucoma. 


drop in the affected eye(s) once or twice dai. 
However, the dosage should be adjusted to meet 
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The advent of automated vitreous surgery is a major breakthrough in the therapy of 
heretofore unmanageable conditions. The uses of vitreous surgery are of benefit not only 
| to the retina surgeon, but also to the anterior segment surgeon. The purpose of this- 
symposium is to discuss the application of these techniques for anterior segment surgery, 
ind to provide instruction in the various modalities. 


‘This program is accredited in Category | for the Physicians’ Recognition Award of the- 
American Medical Association. Registration fee is $250 for practitioners and $150 for. 
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| registration fee (U.S. dollars only), payable to “Continuing Education in Ophthalmology, 
‘Inc.”, Bascom Palmer Eye Institute, > O. Box 520875, Miami, Florida 33152. ; 
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The Second Lens Implant and Cataract Surgery Symposium jointly sponsored by the 
Bascom Palmer Eye Institute, University of Miami School of Medicine; St. Francis Hospital 
| and the Miami Eye Foundation will immediately follow this meeting—December 11-15, 
| 1977, Americana Hotel, Miami Beach, Florida. i 5 





| tens impler tation, automated extracapsular surgery and technically improved intracapsular cataract 
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LENS IMPLANT AND CATARACT SURGERY SYMPOSIUM 


SPONSORED BY 
BASCOM PALMER EYE INSTITUTE : 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
i ST. FRANCIS HOSPITAL 
AND THE 
MIAMI EYE FOUNDATION, INC. 


DECEMBER 11-15, 1977 
AMERICANA HOTEL, MIAMI BEACH, FLORIDA 







FACULTY 
DOJGLAS ANDERSON, M.D. CHARLES KELMAN, M.D. 
~~ CORNELIUS BINKHORST, M.D. RICHARD KRATZ, M.D. 
_RERFY CLAYMAN, M.D. A. EDWARD MAUMENEE, M. D. 
_ ROBERT DREWS, M.D. EDWARD NORTON, M.C. 
DAMIEL EICHENBAUM, M.D. DAVID SHOCH, M.D. : 
RICHARD FORSTER, M.D. JOHN: SHOCK, M.D. 
-M LZS GALIN, M.D. BRADLEY STRAATSMA, M.D. 
NOPMAN JAFFE, M.D. JERALD TENNANT, M.D 
HERBERT KAUFMAN, M.D. RICHARD TROUTMAN, M.D. 


| PURPOSE 


The past decade has witnessed a most exciting revolution in cataract surgery modaliti ties, including: 


- of surgery. Asa result the pressures placed on the modern cataract surgeon by ccli Heagues and Patients, 





This symoosium will proceed from the eminently successful 1975 BASCOM PALMER: ST. FRANCIS po 
IMPLANT SYNPOSI UN. Instruction will be provided by some of the world’s leaders i in arterior segment | 7 
| Surgery. Ths, together: with workshops and lectures, will place these modalities in perspective for both | : a 
| the beginner and the experienced. Lens implantation techniques and advances will be especially o 
7 a : 
REGISTRATION FEE $450 


PROGRAM CHAIRMEN 
NORMAN S. JAFFE, M.D. 
HENRY M. CLAYMAN, M.D. 
FOR INFORMATION WRITE To: 
MS. LYN JOHNSON 
MIAMI EYE FOUNDATION 
1680 MERIDIAN AVE. 
MIAMI BEACH, FL. 33139 
MAKE CHECK PAYABLE TO 
MIAMI EYE FOUNDATION 
-APPROVED CONTINUING EDUCATION CREDIT AMA CATEGORY 1 


NOTICE: The Bascom Palmer Eye Institute, University of Miami School of Medicine is sponsoring a : 
syrposium “Vitreous Surgery for the Anterior. Segment Surgeon” immediately eceding aye 
- = = reeting- December J: 10, 1977—also at the Americana Hotel, Miami. Beecr lori 















in steroid-responsive 
inflammatory disorders 


of the anterior segment 


one highly 
effective 
steroid... 


intwo . 
convenient 


1 


Sterile Ophthalmic Solution 


“DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHATEMSD) 


0.1% Dexamethasone Phosphate Equivalent 


e nc eyedropper is necessary—the OCUMETER® ophthalmic dispenser 
conveniently dispenses one drop ata time 


e remains stable at room temperature—may be carried in purse or pocket 
e ot compaticle with that of the eye 


Sterile Ophthalmic Ointment 


DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHATE MSD) 


0.05% Dexamethasone Phosphate Equivalent 





e melts below bady temperature: medication spreads evenly over the entire 
eyepreventing “blink-out” 


e use L! at bedtime or under a patch (to allow for individual patient needs) 
e particularly useful when prolonged contact of steroid medication is indicated 


PPh | 


Cont:aindications Acute super- 
ficial herpes simplex keratitis. 
Fung. | diseases of ocular or auric- 
ular €ructures. 

Vaccinia varicella, and most other 
viral diseases of the cornea and 
conjunctiva. 

Tudercviosis of the eye. 
Hyversensitivity to a component of 
this m=dication. 

Pe-foration of a drum membrane. 
Warniags: Employment of steroid 
medicaion in the treatment of 
strem.| herpes simplex requires 
great caution; frequent slit-lamp 
microscepy is mandatory. 
Prderzed use may result in glau- 
coma, damage to tre optic nerve, 
defects n visual acuity and fields 
of wisDnm, posterior subcapsular 
catara t formation, or may aid in 
the esablishment of secondary 
ocu ar infections fram pathogens 
libe-ated from ocula~ tissues. 

In thos diseases causing thinning 
of the eonea or scle, perforation 
has be=n known to cccur with the 
use 3f ~pical steroids. 

Acue purulent untreated infection 
of the sy= or ear may be masked 
or activity enhanced by the pres- 


ence of steroid medication. 
Usage in Pregnancy—Safety of in- 
tensive or protracted use of topical 
steroids during pregnancy has. not 
been substantiated. 

Precautions: As fungal infections 
of the cornea are particularly 
prone to develop coincidentally 
with long-term local steroid appli- 
cations, fungus invasion must be 
considered in any persistent cor- 
neal ulceration where a steroid has 
been used or is in use. 

Intraocular pressure should be 
checked frequently. 

Adverse Reactions: Glaucoma with 
optic nerve damage, visual acuity 
and field defects, posterior sub- 
capsular cataract formation, sec- 
ondary ocular infection from 
pathogens including herpes sim- 
plex liberated from ocular tissues, 
perforation of the globe. 

Rarely, filtering blebs have been 
reported when topical steroids 
have been used following cataract 
surgery. 

Viral and fungal infections of the 
cornea may be exacerbated by the 
application of steroids. 

Rarely, stinging or burning may 


occur. 
How Supplied: Sterile aphthalmic 
solution in 2.5-ml and 5-ml glass 
bottles with dropper assembly and 
in 5-ml OCUMETER® aphthalmic 
dispensers, containing per milli- 
liter of buffered solution: dexa- 
methasone sodium phosphate 
equivalent to 1 mg (0.1%) dexa- 
methasone phosphate; creatinine, 
sodium citrate, sodium borate, 
polysorbate 89, disodium edetate 
in the OCUMETER, socium hydrox- 
ide to adjust pH in giass bottles, 
hydrochloric ecid to adjust pH in 
plastic dispensers, water for injec- 
tion, and sodium bisulfite, phen- 
ylethanol, and bemzalkonium 
chloride added as preservatives. 
Ophthalmic ointment in 3.5-g 
tubes, containng per gram: dexa- 
methasone sodium phosphate 
equivalent tc 0.5 mg (0.05%) 
dexamethasone phospnaie; white 
petrolatum and mineral cil. 

For more detailed information, 
consult your MSD representative 
or see full prescribing information. 


Merck Sharp & 

Dona; Pipa of MSD 

erc O., INC., MEQCOK 

West Point, Pa. 19486 S REK 
HM 
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8TH ANNUAL COURSE OF THE 
EDWARD S. HARKNESS EYE INSTITUTE 


College of Physicians and Surgeons, Columbia University 
November 11 and 12, 1977 


on 
ADVANCES IN THE DIAGNOSIS AND MANAGEMENT OF OCULAR AND ADNEXAL TUMORS 


The meeting will fccus on new information and recently completed studies that are clinically relevant to the diagnosis and management of ocular and 
adnexal tumors in children and adults. The panel of experts includes general oncologists with experience in chemotherapy and immunotherapy as well as 
dermatopathologists and surgeons. The following topics will be covered: computerized axial tomography, ultrasonography and tumor therapy, refinements in 
histopathologic predictors of outcome, intraocular enzyme analysis anc cytology, P32 test, systemic chemotherapy, systemic immunotherapy, radiotherapy 

of lid and orbital tumors, cobalt plaques for intraocular melanoma, full-wall resection and iridocyclectomy for intraocular melanoma, Mohs’ chemosurgery s 
for lid tumors, cryosurgery for lid and conjunctival tumors, and orbital, plastic and reconstructive surgery. 

In addition to staff speakers, the following guest speakers wil! participate: 


. Daniel M. Albert Dr. Paul Henkind 

. Milton Boniuk Dr. lan McLean 

. Seymour Brownstein . Herbert Oettgen 

. Alston Callahan . Gholam A. Peyman 

. Frederick H. Davidorf . Narsing Rao 

. Andrew P. Ferry . Perry Robbins 

. Ramon Font . Jerry A. Shields 

. J. Donald M. Gass . Doulgas Torre 

. W. Richard Green . Myron Yanoff 

. Gerald G. Harris . Lorenz E. Zimmerman 


Registration fee, $200. 
For further information and application form, please write to: 


Jose M. berrer, M.D., Associate Dean 
College of Physician and Surgeons 
Columbia University 
New York, New York 10032 


Need help Ta DIAGNOSTIC ULTRASOUND 


: ‘pe IN OPHTHALMOLOGY 
practice building 
and /Or office design? The Departments of Ophthalmology at the University 


of lowa in lowa City and at the Tripler Army Medical 
Center in Honolulu announce a 





It's just one of the specialties we 


offer exclusively to ophthalmology. SEMINAR 


ON 


Echography of the Eye, Orbit, and Periorbital Region 


with main emphasis on Clinico-Pathological Correla- 
tions. 


Time: November 28-December 2, 1977 
Location: Sheraton-Waikiki and Tripler Army Medi- 
cal Center, Honolulu, Hawaii. 


= pancrice ANa and METAN 
| DEVELOPMENT contact Karl C. Ossoinig, M.D., Department of 
= CORPORATION Ophthalmology, University of lowa Hospitals, lowa 


100 WHITE SPRUCE BOULEVARD/ROCHESTER, NY. 14623/(716) 461-3680 City, lowa 52242, U.S.A. 
Gutside New York State, call toll-free (800) 828-5058 














FOR THIRSTIER EYES 


When dry-eye complaints become chronic or severe, con- 
sider the refreshing, longer-lasting comfort of Liquifilm® 
Forte. More than just a tear substitute, Liquifilm Forte 
offers enhanced ocular lubrication for hours of soothing 
relief from the symptoms of grittiness, dryness, burning, 
and irritation due to keratoconjunctivitis sicca. 


Liquifilm Forte contains dextrose and 3% polyvinyl 
alcohol, the unique plastic polymer with both lipophilic and 
hydrophilic properties. Thus, it has an affinity for hydro- 
phobic surfaces of the cornea as well as for the aqueous. 
It thickens and stabilizes the precorneal tear film, main- 
tains a protective film over the entire cornea, and acts 

as a barrier to evaporation from the corneal surface. 


And dextrose is included to enhance viscosity without ee 
creating the usual adverse effects of stickiness, crusting, 
or blurring associated with other viscous solutions. 


Recommend Liquifilm Forte...the moisturizer that dry 
eyes thirst for. 





Liquifilm Forte E 
ENHANCED OCULAR LUBRICANT A 


Al lERGAN Pharmaceuticals 


Irvine, California, U.S.A./Pointe Claire, P. Q., Canada 



















STOOL— #23382 
ADJUSTABLE, 
FAST ACTION 






Comfort, convenience, mo 
bility and beauty. Washable 
vinyl in choice of 14 decorate: 
colors. Square style welded 
Steel foot ring. Chrome finish 
Adjustable 19°" to 25° carpe? 
casters available at additional 

2 SOS, 


$70.00 each 
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Gentlemen: Please send 
Stoo! #23382 Adjustable, Fast Action $76.00 ea. pius sostas# 
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D] U.S.Optical Specialties, inc. 





604 Mission:St.. San Francisco, CA 94405 {416} 982-7966 
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rthe part-time occupational physician... 


An invaluable 
quick reference 
guide to 
occupational 


dermatoses 


The AMA’s new guide, 
Occupational Dermatoses 
is an invaluable aid for 
physicians working part- 
time in occupationa’ heath 
programs. 
it provides a ready 
reference for specific in- 
formation. on the causes, 
diagnosis, prevention, and 
treatment of occupational 
skin diseases. It alse 
discusses management cf 
prolonged and recurrent 
dermatoses, medico-legal 
aspects, and provides 
extensive references. 
“To order your copy 

($1 ea.) of Occupational 
Dermatoses, OP-168, write: 
Order Dept., American 
Medical Association, 535 N. 
Dearborn $t., Chicaga. 
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“The Department of Ophthalmology 
of 


Emory University School of Medicine 
Atlanta, Georgia 
Presents a Post-Graduate Course 


OR 
CURRENT CONCEPTS IN THE DIAGNOSIS AND 
MANAGEMENT OF RETINAL DISEASES 
December 1 and 2, 1977 
Followed by the Third Annual Emory-Grady 
Eye Residents/Aiumni Meeting 
December 3, 1977 







Faculty 
J. Donald M. Gass, M.D., Bascom Palmer Eye Institute, 
Miami 
William S. Tasman, M.D., Wills Eye Hospital, Philadelphia 
D. Jackson Coleman, M.D., Edward S. Harkness Eye Institute, 
New York 
Ronald C. Pruett, M.D., Massachusetts Eye anc Ear Infirmary, 
Boston 
Frank C. Bell, M.D., Department of Ophthalmology, Emory 
University, Atlanta 
Registration Fee $125 
For information and application, please write to: 
F. Phinizy Calhoun, Jr, M.D., 1365 Clifton Road, N.E. 
Atlanta, Georgia 30322 


Approved for 12 Hours Credit Category |, AMA Physician’s 
Recognition Award. 













FACULTY PLACEMENT SERVICE 
ASSOCIATION OF UNIVERSITY 
PROFESSORS 
OF OPHTHALMOLOGY, INC. 
































The Faculty Placement Service of the Association 
of University Professors of Ophthalmology, Inc. is 
established to aid ophthalmologists, physicians in 
related fields, and vision research scientists inter- 
ested in becoming associated with University 
Ophthalmology Programs. This service functions by 
receiving information from applicants and distribut- 
ing this material to Ophthalmology Program 
Chairmen. 



















Application forms may be obtained from the 
Secretary-Treasurer of the Association of University 
Professors of Ophthalmology, Inc. 


To participate in the Faculty Placement Service 
send the completed application form and a registra- 
tion fee of $15.00 to: 


Gerald L. Portney, M.D. 
Professor and Chairman 
Department of Ophthalmology 
University of California School of Medicine 
Davis, California 95616 





















sulfonamide antibacterial 
for ocular infections” 


sodium SULAMYD’ 


brand of sodium sulfacetamide, U.S.P. 

OPHTHALMIC SOLUTION 30%-STERILE 
OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE 


anti-inflammatoryt/antibacterial 
in external eye infections*t 


METIMYD 


orand of prednisolone acetate, U.S.P. 
and sodium sulfacetamide, U.S.P. 
DIPHTHALMIC OINTMENT-STERILE 
IPHTHALMIC SUSPENSION-STERILE 


due to susceptible pathogens 


This drug has beer evaluated as “pessibly effective” for 
this indication 


‘Opyright © 1976, Schering Corporation. All rights reserved 


lefore prescribing any product on this page, please see full product 
formation, brief summaries of which appear on following page. 


anti-inflammatory/ 
antibacterial alternate 
in external 

eye infections* 


OPTIMYD’ 


brand of 

prednisolone sodium 
phosphate, U.S.P. and 
sodium sulfacetamide, 
U.S.P. (0.5% prednisolone 
phosphate equivalent 
and 10% sodium 
sulfacetamide) 
OPHTHALMIC 
SOLUTION- 

STERILE 


— 


de ung 





antšinflammatory/ 
antèallergic agent 
in external 

eye conditions 


Bets RAT 


ae 


METRETON’ 


brand of 
prednisolone sodium 
phosphate, U.S.P. 
(0.5% prednisolone 
phosphate equivalent) 
OPHTHALMIC 
SOLUTION- 

STERILE 






for the eyes 


The Schering Family 
of Ophthalmic Products 


—selective roles for 
selective needs 
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INDICATIONS Sodium SULAMYD is indicated for the treatment of cormunc- 

= tivitis, corneal ulcer, and other superticial ocular infections dué.to suscestibie 

$ microorganisms, and as adjunctive treatment in systemic suifonarride therapy 
of trachoma. 


CONTRAINDICATIONS Hypersensitivity to sulfonamide. preparations con- 
aindicates the use of Sodium SULAMYD.. 


{ RECAUTIONS. The solutions are incompatible with silver preparations. 
Ophthalmic ointments may retard corneai healing. Non-susceptible orgar'sms, 
including fungi, may proliferate with the use of these preparations. Saifon- 
amides. are inactivated by the para-aminobenzoic acid present in cusulent 
xudates. Sulfonamide sensitivity reactions may occur. Juse 1972 


METIMYD® 

rand of prednisolone acetate, U.S.P., and sodium sulfacetamide. usr 
ohthaimic Suspension and Ointment— Sterile. Each mi. or Gm. costais Smg. 
rednisoloñe acetate and 100 mg. sodium sulfacetamide. 





INDICATIONS—Suspension Based on a review of this drug by “ne 

"National Academy of Sciences—National Research Council and? or eter 
intormation, FDA has classified the indications as follows: 

“Possibly” effective: for the treatment of the following inflammatory and 


allergic conditions affecting the eyelids and anterior segment of the eve. 
seborheic 













ng k 
‘herpes. zoster: ophthaimicus; phlyctenular keratoconjunctivitis. corneal 


“neovascularization: scleritis; episcleritis; acute, 

anidocyciitis.- í 

‘Final classification of the less-than-effective indications requires further 
investigation... 














tment. METIMYD is indicated in the following inflammatory and aiiergic 
onditions affecting the eyelids and anterior segment of the eye: 
i itis: blepharitis associated with seborrheic desratitis: 






























in deep-seated: infections, 
orbital cellulitis, or when systemic infection threatens. specific oral (artis 
uulfonamide) therapy should be employed. Locai treatment may be ased as 
\djunctive therapy. 


SONTRAINDICATIONS The contraindications for METIMYD are the same as 
hose for other corticosteroid-sulfonamide preparations. Topical oprthalmic 
Corticosteroid preparations and combinations are contraindicated in: early 
acute herpes simplex and the early acute stages of most other vira: diseases of 
he cornea and conjunctiva: active tuberculosis of the anterior segment of the 
eye: fungal disease of the cornea. conjunctiva and lids; acute purulent 
untreated infections of the eye which, like other diseases caused by ricroor- 
ganisms, may be masked or enhanced by. the presence of the steroid: 
individuals with known sensitivity to any of the ingredients. 


RECGAUTIONS. Extended use of topical steroid therapy may cause inereased 
traocular. pressure in certain individuals. in prolonged therapy. itis advisable 
that intraocular pressure be checked frequently. In those. diseases causing 
inning of the cornea, perforation has been known to have occurred wëh the 
use of topical steroids. As with any antibacterial preparation, prelonged use 
may resultin overgrowth of non-susceptible organisms, including quagi H 
‘superinfection occurs, appropriate measures should be instituted. Sensitivity 
reactions. may occur in certain individuals. -if signs. of sensitivity develop, 
discontinue use. ; 
The protracted use of topical corticosteroids in the eye reportedly has been 


‘rarely associated with the development of posterior subcapsular cataraets. 
= January 1973, July 1973 





OPTIMYD™ 

rang ot prednisolone sodium phosphate, U.S-P. and sodium suifacetamide. 
WSP eos : 
(0.5% Prednisoione Phosphate Equivalent and 10% Sodium Sulfacetamaie) 


“Ophthalmic Solution—Sterile 


INDICATIONS OPTIMYD is indicated in. jhe following inflammatery and 
llergic conditions: affecting the eyelids and anterior segment of the eye. 
“EYELIDS: allergic blepharitis, blepharitis associated with seborrheic dermatitis, 
and other nonpurulent types of blepharitis, as well as-spastic entrepica “ue to 
-Jocal irritation. CONJUNCTIVA: allergic conjunctivitis ie, vernal. ohlyeteaular 

ahd other nonpurulent forms of conjunctivitis including that associated wiih hay 


























fever and conjunctivitis due 
chemicals (acids, alkalies) and 


NOTE: For topical antibacteri 
ayelids and conjunctiva caus 
tamide an ointment and solutic 
are available. CORNEA, SCLE 
tides. corneal ulcer, herpes zc 
tivitis; corneal neovascularize 
traumatic iritis; iridocyclitis. 


CONTRAINDICATIONS Like 
ing corticosteroids, OPTIMYD 
the acute stages of other viral 
OPTIMYD is also contraindice 
anterior segment of the eye 
purulent infections of the corf 
ed that the infection is caus 
supplemental therapy with ap 
the infection fails to respond 
and other indicated measuret 


PRECAUTIONS Prolongec 
creased intraocular pressure 
that intraocular pressure be ¢ 
in those diseases causing thi 
to have occurred with the us! 
The protracted use of topic: 
rarely associated with the de 
OPTIMYD shouid not be usel 
sulfonamides. It sensitivity or 
of the preparation. 


METRETON® 

brand of prednisolone sodiu! 
(0.5% prednisolone phospha 
Ophthaimic Solution—Sterile 


INDICATIONS METRETO? 
ment of the following conditi 
conditions of the palpebre 
segment of the globe, such: 
punctate keratitis, herpes 

conjunctivitis when the inhe 
advisable diminution in eder 
or thermal burns or penetra 
Otic: steroid-responsive in 
meatus, such as allergic ¢ 
infective otitis externa wher 
advisable diminution in ede 


CONTRAINDICATIONS M 
in acute superficial herpes 
cornea and conjunctiva, su 
This drug is contraindicate 
METRETON Ophthalmic Sc 
sis of the eye and in those w 
Hypersensitivity to a comp 


WARNINGS METRETON 
keratitis and in Sjogren's k: 
Steroids should be used wi 
simplex: frequent slit-lamp. 
Prolonged use of this medi 
nerve, defects-in visual < 
cataract formation, or mi 
infections from: pathogens 
in those diseases causingt 
known to occur with the u! 
Acute, purulent, untreated 
enhanced by the presence 
Usage in Pregnancy Thes: 
during pregnancy has not 


PRECAUTIONS Sincefu 
develop. coincidentally v 
invasion must be conside 
steroid is in use or has be 
intraocular pressure shou 


ADVERSE REACTIONS 
field detects, posterior t 
infections from pathoger 
tissues, perforation of the 
Viral and fungal infections 
of steroids. P 

Rarely, stinging or burnin 
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. THE POST ` GRADUATE INSTITUTE oF THE NEW YORK EYE AND EAR INFIRMARY Se 
: - ANNOUNCES THE THIRTEENTH ANNUAL REVIEW COURSE 
“BASIC SUBJECTS IN OPHTHALMOLOGY” 
_ DECEMBER 5 through 10, 1977 
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SUBJECTS 


PHYSIOLOGY 
PHARMACOLOGY 
‘OCULAR MOTILITY 
NEURO OPHTHALMOLOGY 
MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES 
PEDIATRIC OPHTHALMOLOGY | 
ANATOMY AND HISTOPATHOLOGY OF THE EYE 
DISEASES OF THE CORNEA AND CONJUNCTIVA 
INTERPRETATION OF POSTERIOR POLE LESIONS 
PRINCIPLES OF PHYSICAL OPTICS AND REFRACTION 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 














FACULTY 
RONALD CARR, M.D. THOMAS KUHNS, M.D. 
ANDREW P. FERRY, M.D. PETER J. G. MARIS, M.D. 
DAVID S. FRIENDLY, M.D. ROBERT C. MICKATAVAGE, M.D. 
-JOHN S. HERMANN, M.D. RICHARD RUIZ, M.D. 
FRANK B. HOEFLE, M.D. WHITNEY G. SAMPSON, M.D. 


This six-day intensive course is designes as a comprehensive review of the basic subjects in 


: _ ophthalmology, and qualifies for 48 credits in Category 1 for the AMA-CME Physicians 
oye Recognition: Award. 





| Tuition: $450.00 (Luncheons and Cocktail Party included) 
: For application and further information, please write: 


-~ |- Jane Stark, Registrar 
Post-Graduate Institute 
- New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
Tele: (212) 673-3480 















J JOLY (S WIL e 8a" {- Ail 
dueto smoke, glare, pollen, air pollution... 
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_, „ extensive clinical tests indicate 
Visine is ideally suited for your recommendation. 


Visine’ offers patients PAT ae tetrahydrozoline HCL. removes redness 
PLASTIC BOTTLE ickl fective 
provem efficacy and safety sie vend ai: ii i 
‘ or these concitions, Visine is 

for relief of symptoms of = a ® relied on by more people than 

minor zye irritation. =d any other eye drop. And because 
EZ your patient krows Visine by name, 

he should be complecely willing to 

follow your recommended treatment. 


In a world that can be-very unfriendly 
to the eyes, many of your patients 
may occasionally suffer from minor TE ; 
eye irritation. Visine will relieve = es io *NDA Clinical #10-878 (1955-'57) 

that burning and itching. And the abadi ais Additional NDA Clinical #90-878 (1951) 


vasoconstrictar in Visine a Subsequent Double-Blind =fficacy Studies 
i d (8/'72, 9/'76, 11/'76, & 2/'77) 





VAcine De Denne ara amaie as 


LOG 3 


A THIRD 

GENERATION 

XENON ARC 

es =PH ®|TOCOAGULATOR 


eae orn 


BASED ON FIVE YEARS OF EXPERIENCE AND OVER 
800 LOG-2 PHOTOCOAGULATORS 

è ae DELIVERED THROUGHOUT 

THE WORLD: 


FEATURES: 


EET 
? 
l 


Thirty percent more power. ® 

1.50 aperture for close macula work. @ 
Unique “optimatic” control 
single dial setting for optimum 
chorio-retinal reaction. 
New contemporary design 
to complement today’s 
hospital or office decor. 


Standard line voltage operation. 


Direet or indirect” ophthalmoscope 
delivery system. 


"Optional 


CLINITEX< division of varian 


O PLEASE SEND MORE INFORMATION 
PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 














name title 











hospital or clinic 
address 





city state _ zip phone 


CLINITEX< division of © 183 newbury street / danvers, massachusetts 01923 / USA 


varian 
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No tonger must the surgeon or his assistant ee 


be torced to depend on his own arm-shoulder 
muscle temsion or a portion of the patient’s anatomy 
during delicate surgery. 


The WRISTREST, precision manufactured by Diversa- 
tronics, Inc., adjusts quickly to any height or position. 
It removes or swing-tilts instantly away. Adaptable to 
all operating tables or stretchers, the stabilizing base 
is firmly anchored under the O.R. mattress by the pa- 
tients own weight. Fortable—sturdy and autoclavable 
—it is as essential to microsurgery as to general oph- 
thalmic use. 


The surgical drape forms a natural valley between the 
WRISTREST and the patient’s head preventing instru- 
mens from falling tothe floor. 


Each Chan WRISTREST comes with an autoclavable, 
polyether feam Diversatronics Surgical Headrest... 
steady, adjustable and comfortable. Experience rock- 
solid arm support which frees every manipulative 
nerve and muscle for surgical procedures. 


Call or write teday: Mr. David Keeler, Broomall, Pa. or 
Mr. Wally Parama, West Coast. 


PRICE $392. 





SS 


mething 
you can lean on... 





The Chan WRISTREST 


is a revolutionary addition to 
ophthalmic surgery. 





31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


F < | KE E LE R 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 





simpe glaucoma - 


coma soeondaty to aphakia ; 


ante infiteocdilet r pressure 
eíher they occur ring 


HOLENE IODIDE i 15 
no decaæs of clinical 
longer-æting-not more 


© bur baited concen ra 
satish indicidual patient = 
requirements. ; 


- o Therapy with PHOSPHOLINE 
IODIDE should employ the lowest effac- 
tive concentration. Therefore, the logical 
choice for initiation of therapy is the 
0.03% strength—which probably has no 
greater potential for side effects than 
pilocarpine. 

O Starting with this lowest concen- 
tration permits smooth transition to 
strengths of 0.06%, 0.125%, or 9. 25% 
when required. 


Note: After reconstitution, PHOSPHOLINE 
IODIDE remains stable for about one month a 
room temperature, or 12 months if refrigeratec. 












hospholme lo 


(echothiophate. 


simple glauca: 
glaucoma 


PHOSPHOLI 

itor for topical 
indications: Glauco : 
Subacute or chronic arigie-closure glaucoma after iri 
where surgery is refused or contraindicated. Certain non 
secondary types of glaucoma; especially glaucoma folio 
cataract surgery. ge ea 

Accommodative esotropia ~Concomitant esotropk 
significant accommodative component. or 
Contraindications: 1. Active uveal inflammation. 

2. Most cases of angie-closure glaucoma, due to the poss! 
of increasing angle block. a ; 
3. Hypersensitivity to the active Or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Sate use of anticholinesterase 
medications during pregnancy has notBeen established. mo 
has the absence of adverse effects onthe fetus or on the respire- 
tion of the neonate : : a 

2 Succinylcholine should be.administered only with great -= 
caution, Hata prior. i neralanesthesia to pahents. 
receiving antichi : cause Ofpossibe ` 
respiratory or. cardio : 

3. Caution should 
PHOSPHOLINE IODIDE 
undergoing treatment with systemi 
tions for myasthenia gravis, bec 
effects. : A 
Precautions: 1, GOniosco] 












































glaucoma with 

are at the same time 
cholinesterase medica- 
ossible adverse additive’ 





mended prior to initiation 








cautiously eof the intense 3 
ciliary muscle contraction that may 

3. While systernic effects are infrequent,proper use of the drag 
requires digital cornpression.of the nasolacrimal ducts fora 
minute or tWo following instillation to minimize drainage iro the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation 

4, Temporary discontinuance of medication is necessary it 
salivation, urinary incontinence, diarrhea, profuse sweating. 
muscle weakness, respiratory difficulties, or cardiac irregularities - 
occur. > 
5, Patients receiving PHOSPROLINEJODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in pams, 
manutacturing or formulating such products, etc.) should be = 
warned of the additive system! ts possible from absorption | 
of the pesticide through the respiratory tract or skin. Duriag $s 
periods of exposure tosi ; 3, the wearing of resoiratory .— 
masks, and frequent washi : rane ; 
advisable ; 


of therapy: ; 2 ae 
2, Where there is a quiescent uveitis or.a history of this candi- 
tion, anticholinesterase therapy Should be avoided or usec 






istent miosis and 












it's the Original! 
It's the cHaag-Streit 
Slit Lamp 900 


Originals have value in the heaEng 
arts as well as in the fine arts. 

The Haag-Streit Slit Lamp 900 is a 
prime example. 


A product of decades of skill, the Slit 
Lamp 900 is made by the world’s 
ophthalmological instrument leader. 
It is in worldwide use. Seme 10000 are 
at work in the U.S. alone. The 900 has 
features sometimes imitated buz 
never duplicated; a “joystick” centrol 
for one-hand operation, a non- 
dazzling fixation target and others. 

It comes with a full line of assoc ated 
equipment including photographic 
and depth-measuring devices. 

The Slit Lamp 900 is a masterpiece of 
original instrumentation as are ail 
Haag-Streit products. 

If you are ready to make the lifetime 
investment that owning a true O8iginal 
represents, contact your Haag-Streit 
dealer. They will be glad to send you 
full information on the Slit Lamp 900 
and our many other fine products. 


Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG.. Berne, Switzerland 
P.O. Box 127, 6 Industrial Park 

Waldwick, New Jersey 07463 


(201) 445-1110 



































ine drop usera preferreu 
iffer only 2 weeks’ use: 


‘| would rather use ~ 


the Ocusert' System 
than pilocarpine 
drops anytime.” 


Mr.PC. Sakell 
Bronx, New York 





If patients themselves choose 
one method of treatment over 
another, chances are they will 
be more inclined to follow their 
therapeutic regimen. 


Therefore, starting out a patient 
on an Ocusert* System trial 


period is more likely fo result 
in therapeutic success. 


Overwhelmingly, 
the patients’ choice 





Ocusert 


(olocaroine ) 


Aee ete yssen 


| Alza Pharmaceuticals 

Dept. 375, 3170 Porter Drive 
| Palo Alto, California 94304 
| 
| 
1 


Please send me information on the Ocusert ({pilocarpine) Ocular 
Therapeutic System free one-month trial program kit 


Physician signature —— s = 





Name = . 37 





Address 





City bn TF ce! State- Sp 








Please see next page fi for Bay ief Summary of prescribing information 


*Data on file at Blva 


























CUSERT pilocarpine system is indicated for -- 
ontrol_of elevated intraocular pressure in pilo- 
arpine responsive patients. Olinicabstudies _ 
ave demonstrated OCUSERT system efficacy in 
ertain glaucomatous patients. 
rhe patient should be instructed on the use of 
he OCUSERT system and should read the pack- 
ge insert instructions for use. The patient =. 
auld demonstrate to. the ophthalmologist his 
bility te. place, adjustand remove the units. 
oncurrent Therapy: OCUSERT systems have 


onjunctival edema whichis frequently present 
ith-epinephrine ophthalmic soluticns is not 
nfluenced by the OCUSERT pifocarpine system. 


NTRAINDICATIONS rae 
CUSERT pilocarpine system is contraindicated 
ere. pupillary. constriction is undesirable, such 
for glaucomas associated with acute inflam- 
tory disease of the anterior segment of the 

@, and glaucomas occurring or persisting after 
yacapsular cataract extraction where poste- 
rsynechiae may occur. 


Patients with acute infectious conjunctivitis or 
keratitis should-be given special consideration 
and evaluation prior to the use of the OCUSERT 


ant OCUSERT pilocarpine system therapy. The 
use of pllocarpine drops shouid- be considered 

when.intense miosis is desired in certain ocular 
_conditions. 




















especially in young myopic patients. 

ome patients may notice signs of conjunctival 

rritation, including mild erythema with or with: 

outa slight increase in mucous secretion when 

they first-usé- OCUSERT pilocarpine systems. 

These symptoms tend'te lessen or disappear 

after the first week of therapy. in rare instances 

a sudden increase in pilocarpine effects nas 
been reported during system use. = 

HOW SUPPLIED - DEES : : 

OCUSERT Pilo-20 or Pilo-40 systems are avall- 

able in packages containing eight.individual 

| o sterile systems. ` 

> NATIONAL STOCK NUMBERS (NSN) 

- NSN 6505-01-032-1330 Pito-20 

“ONSN 6505-01-032-1331 Pilo-40- 


STORAGE AND HANDLING 
Store under refrigeration (36°-46°F). 


CAUTION 
Federal jaw prohibits 















« dispensing without j a 
: prescription. 4 @ 





Columbia University 
College of — 
Physicians & Surgeons 
Department of Ophthalmology 
and 
The Edward S. Harkness 
Eye Institute 
| of 
The Presbyterian Hospital 
in the City of New York 





























CONTINUING MEDICAL 
EDUCATION PROGRAMS 


- CORNEA 
February 4, 1978 


EXTERNAL DISEASE 
March 4, 1978 


CONTACT LENSES 
April 8, 1978 


RECENT ADVANCES IN THE MANAGEMENT 
OF RETINAL DISEASE 
May 6, 1978 


VITREOUS 
June 3, 1978 


7 Hours Credit Category 1 AMA Physicians 
Recognition Award 


$75.00 each session, Residents & Fellows $15.00 each 
session with letter from the Director of Hospital 


PRE-REGISTRATION REQUIRED 


For information and application write to 
Jose M. Ferrer, M.D., Associate Dean, 
630 West 168th Street, New York, N.Y. 10032 
phone 212 694-3682 






THE 
BRILLIANT 
| NIKON 


Nikon CS-1 
Slit Lamp Microscope 


Brilliance is assured by the high 
intensity halogen light source of the 
Nikon CS-1 slit lamp microscope. 
This quality instrument places the 
patient eleven inches fram you—the 
ideal examination distance. 

For brilliant performance, the slit 
width control is mounted on the 
joy stick for easy adjustment of the 
slit while focusing. Controls for slit 
rotation and length, as well as filter 
changing, are located conveniently. 

The Hruby lens is in a special 
mount for automatic positioning and 
out-of-the-way storage. 

For glaucoma diagnosis, a precision 
applanation tonometer is available 
that has a measurement range of 
0-80 Hg. 

Compact and lightweight, it is 
ideal for mounting on an instrument 
stand. The CS-1 is incomparably Nikon. 

Write or phone for details. 

Nikon Instrument Division, 

Ophthalmic Dept., 

Ehrenreich Photo-Optical Industries, Inc. 48 
623 Stewart Avenue, 

Garden City, New York 11530. 

Phone (516) 248-5200. 


Nikon 


The first name—and the last word — 
in optics. 

























: BASIC SCIENCE COURSE IN OPHTHALMOLOGY | 





_ THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON, 
THE MEDICAL SCHOOL 


JANUARY 4 THROUGH FEBRUARY 28, 1978 
SEVENTH ANNUAL SESSION © 


ee This course consists of lectures, laboratory dissection, aad demonstrations by an experienced faculty of ophthalmologists and 
. basic. scientists. It is directed toward the requirements of residents and prospective residents in ophthalmology. 


The curriculum includes: 
“Anatomy Motility 
- Physiology Neuro-Ophthalmology 





Biochemistry Glaucoma 
-~ Pathology immunology 
Medical Ophthalmology Visual Fields 
Retinopathy Optics 
External Disease Refraction 
Pharmacology Embryology and Genetics 


ae Tuition is $800.00. For further information and application forms, please write: Richard S. Ruiz, M.D., Chairman, Department of 
= Ophthalmology, 1121 Hermann Professional Building, Hoaston, Texas 77030, A/C 713/790-1100. 
































I E W ATC JIT POSITION AVAILABLE AS 
< OPHTHALMIC FIXATION TARGET m 

Attracts and holds CHAIRMAN OF THE 
fixation för- DEPARTMENT OF 


Ophthalmoscopy, OPHTHALMOLOGY 


Tonography, Slit lamo, 
Retinoscopy, etc. UNIVERSITY OF FLORIDA 


-TWO MODELS 
~~ Watchit® Sr. — about size af 
ahi a white light bulbs s 
e i replaceable from front p.1.n4— 
“© Attracts young and old excellent for-20 foot lanes, even INQUIRIES SHOULD BE 


Bulbs light sequentially to pul ith nigh refractive errers FORWARDED TO: 


frat on centrally without glasses. $119.50 ea. 


it solid ae nomoving -= < Watehit Jr. about size o! 
ees only he fight appears =~ RUE red LEDS {solid ; 
< ta move tate brilliant red lamps). Usec 
© Tbva.c, 50/60 HZ (other in pairs to right and left of chaz . DR. NICHOLAS CASSISI 
“voltages avaiable) — or singly for mirror lanes and ote BOX J- 264 


Controlled from switches | in “shorter distances. $118.50 en. J. HILLIS MILLER HEALTH CENTER. 


your present console, Ohio residents add 6.5% sales tax. = 
ORE hs Jad GAINESVILLE, FLORIDA 32610 
OCUTRON COMPANY DEPT. A010 = 
22500 So. Woodland Rd; Shaker Hts., Ohio. sate 
Please ship io 
D Check enclosed — “Ocutton pays postage a tf Sa 
©) Eime plus postage” ae Senior CP Junior 












Deadline for applications is 
November 1, 1977 





microscopes 
Kowa’s new 


adjustment. 


6x to 10x. 


Kwa Kowa Company. Ltd.toKyo, JAPAN kowa 






Clear and Simple 


For under $3000, the choice in 


is clear and simple: 
STM-600. 


@ Advanced optics provide clear, 
accurate view. 


@ Designed for uncomolicated 
mechanical movement and 


® Coaxial, fiber optic illumination for 
brilliant image. 

@ Extremely bright, adjustab e slit. 

@ Binoculars inclined to 45° for 
comfortable viewing 

@ Fine focus adjustment. 

@ Switch adjusts magnification from 


AMERICAN CORP. New York, N.Y. 10001 


EK Keeler 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 « (215) 252_aace 


iasiola tn = 

















oo SEMI-ANNUAL = — 
- @Oruloplastir Surgical Dissection Course 
: ; of the 
New York Medical College - Westchester County Medical Center 






Wednesday, Nov. 2 1977: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical Seminar 
: Thursday, Nov. 3: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 

; Friday, Nov. 4: Lid Reconstruction, Lacrimal Surgery, Crbital Reconstruction 

E Saturday. Nov. 5: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


< FACULTY; J. Adler; |. Baras; C. Baerman; G. Baum; J. Bergman; V. Boniuk; R. Coburn; 
ae N. Cousins; M. Dunn; D. Gaffin; H. Gould; M. Guibor; P. Guibor; S. Hecht, 
T. Hoyle; A. Leonard; T. McGovern; D. Praeger; H. Settles; G. Wiggs; 
D. Wolfley; E. Young; and others. Course Directors: Michael Dunn & Pierre Guibor 


© OBJECTIVES: Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic. and Dermatologic Plastic 
Be S i Surgeon. To provide the practicing ard resident surgeon with an integrated oculoplastic surgical 
course employing LIVE SURGERY, VIDEO TAPES. FILMS, LECTURES and PARTICIPANT'S 
CADAVAR SURGERY. 





INQUIRE: 


= Ms. Tamsin 
REGISTRATION: c/o Ər. Piere Guibor CREDIT: 
“2 Limited Enrollment 630 Park Avenue _ 34 hrs. credit 
New York, NY 10021 Category |, A.M.A. & C.M.E. 





(212) 734-9010 

















_ THE CORNEA SERVICE AT WILLS EYE HOSPITAL 
ANNOUNCES 
THE THIRD BIENNIAL 

COURSE ON MANAGEMENT OF 
CORNEAL AND EXTERNAL DISEASES 

DECEMBER 2-3, 1977 

At the Marriott Hotel, City Line Avenue, Philadelphia, Pennsylvania 

Guest Speakers: 
















Dan Jones, M.D. Baylor University 
ae Houston, Texas 
Herbert E. Kaufman, M.D. Louisiana State University, 


New Orleans, Louisiana 
-Cornea Service Wills Eye Hospital 
Peter Laibson, M.D., Director 
-Juan Arentsen, M.D. 
, Michael Naidoff, M.D. 
Registration Fee: $175.00/includes luncheons and banquet. (Residents and Fellows 
$75.00) Checks should be made payable to Corneal Conference and mailed to Cornea 
Service, Wills Eye Hospital, 1601 Spring Garden Street, Philadelphia, Pa. 19130 
For registration and further information please contact: 
Juan Arentsen, M.D. Cornea Service- 
ills Eye Hospital (215) 972-6273 























 Topcon’s Incredible New 
LIVI-T5 Lensmeter 


We ve simplified lens neutralization so your assistant cando it... 
and you can afford it. 


Topcen‘s new LM-T5 transforms the 
time-consuming job of neutralization 
into an easy-to-learn (and teach) 3-step 
process. Now you can entrust your 
neutralization work to an assistant and 
be assured of virtually error-free results 
every time. The LM-T5's patented ex- 
terna! double scale is easy to read for 
quick anc simultaneous findings of both 
sphere and cylinder power. No more 
subtraction or complicated arithmetic to 
perform. All scales are direct reading. 
Moreover, the LM-T5 > 

offers this opera- 
ting simplicity LA 
with ~opcon's i 
traditionally high 
standards of perfor- 
mance, construction, 
and engineering pre- 
cisio And an ama- 
zingly low price tag 
thet belies its 
superor quality! N 
Otheroutstanding (Ea 


: age 
features include: amit 


















Patentec Double Scale Takes the 
Arithmetic Out of Lens Neutralization! 


@ Full vertical tilt (to 90 degrees) makes 
contact lens work easy. 

E Large, quick-action lens tebie accom- 
modates all standard type frenaes or 
lenses, up to 9Omm diameter. 

E Large and bright, easy to read cross- 
hair target. 

E Filter flips in and out with 2xternal 
lever. 

E Prism Compensator lets you neutralize 
prismatic lenses up to 15 diopters with 
out the addition of a trial lens. 


As with most Topcon instruments, the 

LM-T5 is ready for immediate delivery. 

7 Contact your Topcor dealer for more 

information or wr te to us for 
added details. 







TOR 





A New World of Precision Optics 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 

















(chloramphenicol, USP) 
OPHTHALMIC PREPARATIONS 





OPHTHOCHLOR’ 
_ (chloramphenicol ophthalmic solution, 
USP), 0.5% 
Each milliliter contains 5 mg 
chloramphenicol in a sterile buffered solution; 
 7,5-mi plastic squeeze bottle 





: CHLOROMYCETIN 
~ OPHTHALMIC 
{chloramphenicol for ophthalmic 
= solution, USP) 
25-mg package containing vial with dropper 


and 15-mi bottle of sterile distilled water 
(diluent) 





Sterile 


(CHLOROMYCETIN, =e ied w 
_ OPHTHALMIC OINTMENT ` 


(chloramphenicol ophthalmic ointment, 
USP), 1% 

Each gram contains 10 mg chloramphenicol 
dna special base of liquid petrolatum and 
polyethylene; 3.5-g tube 





_ CHLOROMYCETIN 
- POLYMYXIN, 
OPHTHALMIC OINTMENT 
(chloramphenicol-polymyxin 
ophthalmic ointment) 

Contains 10 mg chloramphenicol and 5,000 
units polymyxin B (as the sulfate) per gram 


in a special base of liquid petrolatum and 
polyethylene; 3.5-g tube 


PARKE-DAVIS 





Parke, Davis & Compa 


Detroit. Mi 48232 
PD-JA-2038-1-P {4-77} 


ny 


Keeler s Spectacle Indirect Ophthalmoscope 


It's easy to say thet the Spectacle Indirect is the most ver- 
satile ophthalmoscope system available. And it's easy to 
see why. 


Three basic components—Keeler (corrective or Plano) spec- 
tacies, a quality indirect and a bright spotlight—combine to 
make the Spectacle Indirect the ideal instrument for office 
procedures. And, when Keeler’s loupes are substituted, it 
becomes a valuable surgical aid. 


One more thing: the Spectacle Indirect system includes a 
portable battery pack, providing complete freedom ia the 
office and on your rounds... which makes the comfortable, 
lightweight Spectacle Indirect the most convenient to use. 


I'S easy to say that the Spectacle Indirect is the best. And 
s as easy to prove. Just try it on. 


< @KEELER 


456 Parkway, Lawrence Park Industrial Park, Broomail, Pa. 19008 (215) 353-4350 
1211 Floweridge Drive, Palos Verdes Peninsula, California 90274 (213) 377-0708 
397 Carriage Drive, NE Atianta, Georgia 30328 (404) 255-8326 














The Department of Ophthalmology of the St. Vincert’s 


Wednesday, Thursday, Friday and 


Hespital and Medica! Center of New York will hold its annual clinical meeting November 2-5, 


1977 (Wednesday through Saturday): Three days cf thereeting will be devoted to glaucoma and will present some of the world’s great authorities 


on glaucoma diagnosis and management. Symposia 
with renowned experts in this difficult area. Specia att 


ancécourses will be conducted affording a unique opportunity to listen to and exchange ideas 
ertion will be given to glaucoma diagnosis, conservative and surgical management. 


Practical Courses in Giaucoma, Contact Lenses and Intraocular Lenses 
Special Ophthalmic Assistants Course Program coordinated by Don Wong 


Robert A. D'Amico, M.D. 
Director, Department of Ophthalmology 


DIAGNOSTIC 
Mansour Armaly, M.D., Professor and Chair- 
_man, Department of Ophthalmology, George 
Washington University, Washington, D.C. 
Perimetry for Glaucoma 
Frederick C. Blodi, M.D., Chairman and 


OME Professor, Department of Ophthalmology, 


University of lowa Hospitals and Clinics 
The Chamber Angle in Glaucoma 


Michael W. Dunn, M.D., Chairman, Depart- 
ment of Ophthalmology, New York Medical 
College, with A. Louis Southern, M.D. 

Surface Antigens in Glaucoma 

Steroid Receptors 

G. Peter Halberg, M.D., Attending Ophthal- 
mic Surgeon, St. Vincent's Hospital and Med- 
ical Center of New York 

Postural Differential Tonometry and Day- 
time Diurnal Curves 

Paul Henkind, M.D., Ph.D., Professor and 
Chairman, Department of Ophthalmology, 
Albert Einstein College of Medicine 

Diurnal Variation in Glaucoma 

Gerald Kara, M.D., Executive Surgeon Di- 
rector, New York Eye and Ear Infirmary 

Glaucoma and Malignant intraocular 
Tumors 

Yoshiaki Kitazawa, M.D., Associate Profes- 
sor of Ophthalmology and Director of Glau- 
-- coma: Service, University of Tokyo, School of 
Medicine, Tokyo, Japan 

introduction of Decision Making in the Early 
Diagnosis of Primary Open-Angle Glau- 
coma 

Allan E. Kolker; M.D., Professor of Ophthal- 
mology, Department of Ophthalmology, 
Washington: University Medical School, St. 
Louis, Missouri 

Ocular Hypertension: An Overview HLA 
Antigens and.Epinepherine Testing in 
Ocular Hypertensives 

Carl Kupfer; M.D., Director, National Eye 
Institute : 

Diagnosis of Pigment. Dispersion. Syn- 
drome and its Relationship to Pigmentary 
Glaucoma 

Maurice Langham, Ph.D., Director, Ophthal- 
mological_ Research Unit; Wilmer Institute, 
Johns Hopkins University School of Medicine 

New Approaches to the Early Diagnosis of 
Glaucoma : : 

Kenneth T. Richardson, M.D.. Professor of 
Ophthalmology, Baylor College of Medicine, 
Houston, Texas ea 

New Thoughts on the Management of the 
_ Glaucoma Suspect. me 





Jules Francois, M.D. 
Honorary Meeting Chairman 


GLAUCOMA 


Department of Ophthalmology, Northwestern 
Uriversity, The Medical School, Chicago, ll- 
linois 
Ciliary Block Glaucoma After Trabecu- 
lectomy 


L. Spaeth, M.D., Director, Glaucoma 
Service. Wills Eye Hospital, Philadelphia, 
Pennsybrania 

Diagnosis and Treatment of Chronic Angle- 
Crosure Glaucoma {including “Malig- 
nart Glaucoma”) 

William: Townsend, M.D., Director, Cornea 
Service, University of Puerto Rico 

The Pathogenesis of Secondary Con- 

gerital Glaucoma 
Thomas J. Tredici, M.D., Chief, Ophthal- 
melogy Branch, Department of the Air Force, 
Brooks Air Force Base 

united States Air Force Screening and 
Masagement Program for Chronic 
Open-Angle Glaucoma—Evaluation 
Aer Fifteen Years 


OPTIC NERVE 


Afonse A. Cinotti, M.D., Chairman, Depart- . 


ment ef{Ophthaimology, New Jersey Schoo! 
of Medicine and Dentistry 
The ptic Disc and Visual Field in Glau- 
coma 


Giuseppe Cristini, M.D., Chairman and 
Psofessor, Department of Ophthalmology, 
Pelogsa University Medical School, Bologna, 
taly 
1) Fusther Results Obtained with the Re- 
vascularization of the Optic Nerve 
2) Fluximetry: Its Diagnostic and Prognostic 
Significance 
Peter Y Evans, M.D., Professor and Chair- 
man, Bepartment of Ophthalmology, George- 


town Lirversity Medical School, Washington,- 


DL. 


Cineengiography in the Disc Fluorescein. 


Costroversy 
Jeles Francois, M.D., Chairman, Depart- 


ment >% Ophthalmology, Ghent University 


Madical School, Ghent, Belgium, with Jo F: 
DeLacy 


Fluarescein Angiography of the Disc in 


Gpen-Angile Glaucoma s 
John N. Hetherington, M.D., Associate 


Professor of Ophthalmology, University of 
Califora - 


Optic Nerve Damage “The Cup Runneth- 





Over” : 
_ THERAPEUTIC 


M.D... Assistant 








G. Peter Halberg, M.D. 
Meeting Chairman 


Ophthaimology, Columbia-Presbyterian Medi- 
cal Center 
Retinal Detachment on Miotic Therapy 


Raymond Harrison, M.D., Director, Glau- 
coma. Service, Manhattan Eye, Ear and 
Throat Hospital 
Clonidine in Glaucoma Therapy 
Yoshiaki Kitazawa, M.D., Associate Profes- 
sor.of Ophthalmology and Director of Glau- 
coma Service, University of Tokyo, School of. 
Medicine, Tokyo, Japan l 
The Use of Adrenergic Beta-Blockers for 
the Treatment of Primary Open-Angle 
Glaucoma ee 
David L. Krohn, M.D., Director, Glaucoma 
Service, New York University Medical Center. 
Transcorneai Drug Delivery 


: irving H. Leopold, M.D.. Chairman and Pro- 


fessor, Department of Ophthalmology, Uni- 
versity of California, irvine 

Adrenergic Compounds in Glaucoma 
Frank W. Newell, M.D., Chairman and Pro- 
fessor, Department of Ophthalmology, 
University of Chicago : 

New Drugs in the Management: of Glau- 

coma 

Steven M. Podos, M.D., Chairman, Depart- 
ment of Ophthalmology, Mt. Sinai School of 
Medicine 

New Drugs: DPE and Timolol 
Thomas J. Zimmerman, M.D., Ph.D., Di- 
rector of Glaucoma Service, Department o 
Ophthalmology, Louisiana State University 
Medical Schoo! 

Timolol 


SURGICAL 


James E. Burris, M.D., Co-Director; Glau 
coma Service, New York Eye and Ear Infir 


-mary i 
A Combined Operation for Open-Angle 


-Glaucoma and Senile Cataract 


-Jorge N. Buxton, M.D., Surgeon Director 


New York Eye and Ear infirmary 
“Management of Glaucoma Pre- and Post 
-. Keratoplasty 


“Robert A. D'Amico, M.D., Director, Depart 


ment of Ophthalmology, St. Vincent's Hos 

pital and Medical Center of New York 
Management of Glaucoma and Kerato 

plasty 

Donelson R. Manley, M.D., Director of Pedi 

atric Ophthalmology, Wills Eye Hospitai 

Philadeiphia, Pennsylvania 

-. Trabecuiectomy for infantile Glaucoma 

Rafael Cordero-Moreno, M.D., Profe: 
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Depsriment of Ophthalmology, Instituto de 
Oftalmologia, Caracas, Venezuela 
Trebeculectemy, Clinicopathological 
f-orrelations : 
A. Benedict Aizzuti, M.D., Consultant, 
Department ci Gphthalmelogy, Cabrini Health 
Care Center 
Simuttaneeus Surgery of Cataract and 
Glaucoma 


Robert N. Shaffer, M.D., Professor of Oph- 


CONTACT & INTRAOCU 


edical Center 
PDATE ana 
NS CONFERENCE 
Saturdey—November 2, 3, 4, 5, 1977 





thaimology, University of California, San 
Francisco 
Otto Barkan and Goniotomy 


LASER SURGICAL 


Hugo Hager, M.D., Chairman and Professor, 
Department of Ophthalmology, Free Univer- 
Sity of West Berlin, West Germany 

Laser Microsurgery of Glaucoma 


of New York 





Pei-Fei Lee, M.D., Associate Professor of- 
Ophthalmology, Altany Medical College, iz 
Albany, New York ; EA 
Transpupillary Argon Laser ee 
Cyclophctocozguiation in the Manage-.. 
ment of Glaucoma ~~ : 
David M. Worthen: M.D., Professor and 
Head, Division ob-Opnihalmology, University: - 
of California, San Disgo woe 
Laser Treatment for Open-Angie Glaucoma 


LAR LENSES 


Eastern Regional Meeting Contact Lens Association of Ophthalmologists, Inc. 


Malcolm Bibby, Ph.D., Vise President, Clini- 
cal and Educaton Services. Wesley-Jessen 
Presbyopic Correction with the Autofocal 
Leng ; 
Warten J. Blaker, Ph.D., Vice President, 
Research and Gevelopment, Danker & Wohik 
“A Comparison Between intraocular Lenses 
and Extended-Wear Contact Lenses in 
6 Treatment of Aphakia 
Stephen E. Bioomfield, M.D., Director of 
Corneal Clinic, New York Hospital 
New Bancace Lenses for the Treatment of 
Gomeal Disease 
Richard D.. Binkhorst, M.D., Attending 
Oph namic Surgeon, Cabrini Health Care 
Cener 


AS 













a Ultresonography and intraocular 

s Power Calculation 

Mary Bruch, Executive Secretary/Micro- 

diolagist, Foed and Drug Administration 
‘Current Considerations in FDA Regulation 

al ContactLenses ~ i 

L. Dean Clements, Director, Professional 

Servces, Bausch & Lomb, Softens Division 
SCilens (Polymacon) Contact Lens Tech- 
`- Meal Updete : 

Oliver H; Dabezies, 

Ophe ar 





versity School of Medicine, St. Louis, Missouri 

Glaucoma and intraocular Lenses 
Gerald L. Feldman, Ph.D., Vice President, 
Research and Development, Soft Lenses, 
Inc. 

Hydrocurve Update 
G. Peter Halberg, M.D., Attending Ophthal- 
mic Surgeon, St. Vincent's Hospital and Med- 
ical Center of New York 

Practical Quality Control of Contact Lenses 
Jack Hartstein, M.D., Chairman, Department 
of Ophthalmology, Missouri Baptist Hospital, 
St. Louis, Missouri 

Technique of implantation and Suturing of 

4 Loop Binkhorst and Fedorov | 

Paul R. Honan, M.D., Associate Clinical Pro- 
fessor, Department of Ophthalmology, Indiana 
University Medical School 

Fenestration of Contact Lenses 
Kenneth Juechter, M.D., Asst. Attending 
Ophthalmic Surgeon, Cabrini Health Care 
Center 

Histopathology of intraocular Lens Fixation 


dames J. Koverman, Technical Director, 
Contact Lens Department, New York Eye and 
Ear infirmary 

Contact Lenses After Keratoplasty 


David Link, Director, Bureau of Medical De- 
vices and Diagnostic Products, Food and Drug 


Donald i. MacKzen, Ph.D., Director, Phar: 
maceutifal Research, Burton, Parsons and 
Company : e 
Disinfectiig Systems for Contact tenses- < 
Leroy G. Meshei, MD. n eSa 
Tinted Casmetc and Prosthetic Soft Com 
taci Lenses ` 3 > 
Kenneth Michaile, N.D.. Chief, Contact Lens 
Departmen, Wills Eye Hospital-Jefferson _ 
Medical Colege, Philadelphia, Pennsylvania 
Update ir the Fittag of Bifocal Lenses 
John F. Morgan, MID., Department of Ophe 
thalmolagy, Hotel Dièu Hospital, Kingston; .. 
Ontario, Canada ee 
Complications of Soft Contact Lenses as 
Arnauld F. Scafidi M.D.. Medical: Officer, 
Ophthalmology, Food and Drug Administra- 
Update of Extended-Wear ContactLenses __ 
Joseph Soper, President, Soper Internation: ; 
al Ophthaimics : : : oe 
Fitting of Contact Lenses for Keratoconus 


Harold &. Stein, M.O, Chief, Departmentof 
Ophthalmology, Scarboro General Hospital, 
Toronto. Ontario, Canada ï 


Clinical Evaluationcf Available Soft Lenses 
Frank J. Weinstock, M.D:, Clinical Asst. — 


Se Ohio State University, Columbus. 


hio 


Administration intraocular Pressures in Relation to Intra- 
€ Intraocular Lenses—The FDA Point of View ocular Lenses : : oe 
z l z REGISTRATION INFORMATION >< 


-= GLAUCOMA UPDATE AND CONTACT AND INTRAOCULAR LENS CONFERENCE 


PLEASE REGISTER ME FOR TH 


November 2, 3, 4 and 5, 1977 


E CONFERENCE—32 HOURS CATEGORY 1 AWA CRECIT 








NAME: (pleeseprint) . 





ADDRESS: 








Telephone — asea code nan o o O U üU UO number 
= My check for $225.00 is enclosed. The reg 





he Head of the Department) 


ooo 


wy 





© Wedaesday and Thursday, November 2 and 3, 1977. Assi 


mi 





“ease register my ophthalmic assistant 


My chesk for $75.00 per assistant is enclosed. NAME: 


Please send this form to: Department of Ophthalmology _ ae 
om We ; St. Vincent’: Hospital and Medical Center of N 


-< 153 West 11th Street New York. Naw Vari. 








zp code iiome 


istration fee includes luncheons and a cocktail party. - i 
si Lam a rasident/ellowin ophthalmology, my check for $125.00 is enclosed. (Residents and Fellows mast send iderttification in writing from 
t $ oh oe 


{s} for the ophthalmic assistant courses on Tuesday, Wednesday and Thursday, November 1 izando 


|. 1877. Registration fee for ophthalmic. assistants inciudes luncheons, courses on Tuesday, November 1. 1877 and workshops on 
stants may attend the courses for ophthaimoicgists without additional tee. ae 




































NEW ORLEANS 
ACADEMY of < 
OPHTHALMOLOGY CATARACTS 


MARCH 4-8, 1978 








oe HYATT REGENCY ° NEW ORLEANS 











GUEST SPEAKERS 
C. D. BINKHORST, M.D. CHARLES D. KELMAN, M.D. 
Sluiskill, The Netherlands New York, New York 
NICHOLAS G. DOUVAS, M.D. RICHARD P. KRATZ, M.D. 
Port Huron, Michigan Van Nuys, California 
CHARLES E. ILIFF, M.D. JAMES LITTLE, M.D. 
Baltimore, Maryland Oklahoma City, Oklahoma 
NORMANS. JAFFE RICHARD C. TROUTMAN, M.D. 


Miami Beach, Florida New York, New York 


J. G. F. WORST, M. D. 
The Necherlands 


< An AM.A. 25-hour Accredited Course for Continuing Medical Education in Category 1 













a REGISTRATION FEE: $250 PRACTICING OPHTHALMOLOGISTS 
: § 75 RESIDENTS QU7SIDE LOUISIANA = ~ 
Accompanied by etter of identification. from Chief of Service 


Cancellation Fee $25.0@ after February 1,1978- 








MAIL TO: Geri Faia, Executive Receey. 100 EXHIBIT SPACES AVAILABLE 
New Orleans Academy of Ophtha:melogy Guaranteed Hotel Reservations through 


931 Canal Street, Suite 517 February 18, 1978 
New Orleans, Louisiana 70112 SOCIAL EVENTS AND 


Phone: (504) 561-1085 - LADIES" TOURS PLANNED 








THE GRYO SYSTEM 


that specializes in everything 


For the ophthalmologist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds... tne 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 
system that’s at home in any O.R., call or write for details 
on the new ACU22. 


@ Exhaust vent on back of console guides coolant gases (CO, 
or N20) out of the O.R. (via tubing). 


@ Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. 


© Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


O Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmolegy, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 


NEW - Available for electric and non-electric . 


MICRO (1MM) PROBES MACHEMER/BIETTI PROBE 
larger (6mm x 3mm) tip reduces 
time for multiple application 
procedures. 


straight curved 
cataract cataract 


45" Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 


Philadelphia - New York + Los Angeles - Chicago - Houston - Atlanta - Cleveland 4 Kee er 


All products repaired and serviced in Broomall, Penna. 
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..With the future ir sight 


BRYAN MEMORIAL HOSPITAL 
LINCOLN, NEBRASKA 





Midwest Intraocular Lens Implantation Course 


Course sponsor and director: Aziz Y. Anis, M.D. 


Co-sponsor: Scientific Sessions Cemmittee of the Nebraska Medical Association 



































> Den sian te $ Ba ase eek, oa PEER 
i 
Faculty | 
- Aziz Y. Anis, M.D. David D. Dulaney, M.D. Kenneth J. Hoffer, M.D... Kazimirs Stivrins, M.D. | 
Lincoln, Nebraska Sun City, Arizona Santa Monica, California Lincoln, Nebraska | 

William Bourne, M.D. F. Thomas Ellingson, M.D. A. Raymond Pilkerton, M.D. Larry W. Wood, M.D. 
Mayo Clinic Bismarck, North Dakota Georgetown University Lincoln, Nebraska 
Rochester, Minnesota - Washington, D.C. , 

John E. Gilmore, M.D. ; 
| John J. Darin, M.D. Santa Monica, California Dennis D. Shepard, M.D. 

i Westlake ViHage, California Santa Maria, California 
Lee E NEI ER — 





This course is meant to teach the surgeon the principles and latest advanced techniques of implantation of 
-the various intraocular lens designs. Different schools of thought are represented to give the course an overall 
“objective attitude. The course will comprise of: observation of live surgery and video-tapes of different 
"techniques, observation of short and long term post-operative patients, didactic session, practical session 

ee with animal and cadaver eyes with the operating microscope. 


: z Topics 
Te History of JOL manufacture. 8. intraoperative difficulties and post operative complications 
<2. Indications and contraindications. and their management. 
3. Pre and post operative care. 9. The value of anti-prostagiandins and nutrient irrigating 
4, Calculations of IOL power. solutions. 
~ 5. Techniques of implantation of the Binkhorst, Anis, 10. New surgical instruments for new techniques. 
-13 ANorst-Medallion and Choyce lenses. 11. Corneal problems with IOL and specular microscope studies 
6. intracapsular and extracapsular techniques. of corneal endothelium. 
7. Secondary implants. 12. Retinal and vitreous problems with IOL's and their 
management. 


MAs ar organization accredited for continuing medical education, the Scientitic Sessions Committee of the Nebraska Medical 
“Association certifies that this continuing medical education offering meets the criteria for 18% hours of credit in Category | of 
the Physician's Recognition Award of the American Medical Association, provided it is used and completed as designed.” 


wei 
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a | FEE $550 . RESIDENTS $300 
Make check payable to Midwest Intraocular Lens Implant Course. Deadline is Sept. 25, 1977. 
S Name = AMA Number 
Address 7 
a ae City State Zip 
2 Phone E ) 


Area code 


| would like Hotel Hilton reservations (Limousine service available from Lincoln Municipal Airport) 
Single $25[_] Double$32[_] Thurs. Nov. 17[_] Fri. Nov. 18 |_| Sat. Nov. 19 

Date of arrival Time of arrival 

Date of departure Time of departure — 


Enrollment is limited. If course is filled upon receipt of your fee, please check below: 
Apply to April, 1978 course [| Refund[ | 














Mail check and registr: tion to A. Y. Anis, M.D., 100 No. 56th, Suite 303, Lincoln, Ne. 68504. 





















UPPER LiD FORNik TO BE VIEWED 
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OPTICAL SYSTEM OF CHOICE 
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SLIT LAMP MICROSCOPE 
INDIRECT OPRTHAL MOSCOPE 
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3 OPTIONAL LIGHT SOURCE ` 





Tre Ocucept™ fornixscope is a patented precision 
instrument which permits diagnosis of conjunctival 

: entities in the upper fornix and tarsus without anatomical 
distortion due to eyelid eversion. It is an indispensible aid 
in fereign body localization, industrial ophthalmology 
and trachoma diagnosis. 


>» Self supported by attaching to areolar skin of 
upper eyelid. 

œ Light weight with overall diameter of 5.3 cm. 

+ Scratch resistant rodium mirror. 

* Atraumatic silicone rubber coated clips. 

May be autoclaved or gas sterilized. 


The Ocucept™ is simple to use and is readily accepted by 

children. Use with slit-lamp microscope for photography 
ofuoper fornix. The Ocucept™ fornixscope provides an 
unobstructed view of the upper fornix. It can also be used 
to transilluminate the upper eyelid and tarsus. Trade 
inquiries are most welcome. 


A product of APPLIED LIFE AUSTRALIA PTY. LTD., 
Suits 10, Wallaceway, Chatswood 2067, Post Cffice Box 
559. Chatswood 2067 Australia. f 

U:S. representative: Applied Life, 181 Main Street, 
Huntington, Long Island, New York 11743. Telephone 
576 423 1234. 





HANG MAGNIFIER + HAND FLASHLIGHT 












































DAYTIME and NIGHT TIME 


Round-the-clock therapy 
for Superficial 
External Ocular Infections 


For daytime use, the clear soluticn does not blur vision. For nighttime use, the 
ointment provides prolonged contact with the infection. In both of these prod- 
ucts, triple-overlapping antibiotic formulas are effective against a wide range of 
gram-negative and gram-positive bacteria. Efficacy has been proven in millions 


NEOSPORIN NEOSPORIN 
Ophthalmic Ointment 


Ophthalmic Solution 
Sterile 


: Sterile 
_ (Polymyxin B-Neomycin- (Polymyxin B-Bacitracin— 
Neomycin) 


_ Gramicidin) 

















Research Triangle Park 


Burroughs Welicome Co. 
Wellcome / North Carolina 27709 


See adjacent page for brief prescribing information 
















































Full time faculty position 
for chair of the department 
of ophthalmology at the 
University of California, 
Davis, Campus. Board cer- 
tification in ophthalmology 
required. Level of academic 
appointment commensu- 
rate with qualifications. Ap- 
plications will be received 
until November 30, 1977. 
Send resumes to Hamilton 
S. Davis, M.D., Chairper- 
son, search committee, in 
care of Department of An- 
esthesiology. T.B.-134, 
University of California, 
Davis, California 95616. 





The Quiet 


Communicator 


The KeelewsDiversatronics’ Call 
System means quiet communica- 
tions. Quicker and more efficient 
than the teEeprone intercom, the 
Cai Systemis a non-verbal, inter- 
office signafingdevice using color 
codes and dashing lights to mon- 
itor the status. of examination 
rooms. doctors and staff. And your 
sirply-instelier Call System can 
be: tailored to suit the particular 
neéds of your busy office. 





Get the lights ihat mean action... 
the Call System. Call or- write for 
deals and Spacifications. 


KEELER /BIVERSATRONICS ; 


456 Parkway, Broomall, Panna. 19008:* {215} 353-4350 
San Franciseo New York 
Los Angeles: Houston 
Cleveland : Atlanta 


idin 0.025 me. Vehicle 
Ka thimerosal ipreserva- 


al, polvoxyethyiene poly- 
z mpound, sodas chloride 


An equal opportunity / affir- 
mative action employer. 








UNIVERSITY OF NEW MEXICO 


SCHOOL OF MEDICIN= 
.000 Units. zinc baci- 4TH ANNUAL 
ig ma neomycin base) ROCKY MOUNTAIN 
ee ee NEURO-OPHTHALMOLDGY | 


ae applies: to the solu- 


COURSE 


TAMARRON 
DURANGO, COLORADC 
FEBRUARY 15, 16, 17,1973 


R. B. DAROFF, M.D.. Miami, Florida 
]. S. GLASER, M.D., Miami, Florida 
N. |. SCHATZ, M.D., Philadelphia, Penrsyivania 
S. H. WRAY, M.D.. Boston; Magsachusetts 


]. M. BICKNELL, M.D., Albuquerque, New Mexico 
R. |. CANNON, M.D.. Albuquerque, New Mexico 
T. |. CARLOW, M.D., Albuquerque, New Mexico 
R. D. SNYDER, M.D.. Albuquerque, New Mexico 
A. E. WALKER, M.D.. Albuquerque. New Mexico 
This course will include lectures and seminar sessions cover- 
ing basic disorders of ocular motilite and the visual system. 
Ample time, between sessions, has keer provided for leisure 
activity at Tamarron and the Purgatory Ski Ama. : 


Tor the short-term treatment 
ternal ocular infections 
isms susceptible to one or 





irsthose persas who have 
to any of the components. 





= Prolonged 
—Ronsuscept 


performe du ag? creatment, a 
rose-reactions may ccur which 
ne use of any cr all of the 


mamycin, garomomycin, 
epassibly gentamicin. 


Tuition: $225.00 Resident Tuition: $122.00 upon application 
by their department head. 





Registration is limited. Make check payable to: 


ROCKY MOUNTAIN NEURC-OPETHALMGLOGY COURSE 

DEPARTMENT OF NEUROLOGY 

2211 LOMAS BLVD. N-E. 
ALBUQUERQUE, NEW MEXICO 87131 


search Triangle Park : 
rireCarolina 27709 > 





Seven ways you can save, 


Marco Lens- Marco Custom Deluxe Trial Set. 
meter. Full 90- -A Maximum selection of 
degree inclina- i pii iti H corrected curve, fully 
tion. External l n Ei i additive lenses. Plus 
power and axis -e= ' NY) )} and Minus cylinder 
anaie : wy . iy pi peherocitg 
iina ~ \ è separately. 
target. 


Marco Projec- 

tion Perimeter. 

Advanced de 

sign. Exclusive 

automatic mark- 

ing system with 

manual override 

control. 
Marco Keratometer. 
One position instru- 
ment. Brass and 
stainless steel 
moving parts. Fits 
all standard 
instrument 


A, trays. 


Marco puts the 





Marco II-B $ 
Lamp. Basic 
lamp for all } 
fessionals. 
Quality instr 

Marco V Slit Lamp. t : mentation w 

Superb optical qual- |. S ~ wide range oj 

ity. Single-handed ; accessories. 

horizontal /eleva- | = 

tion control. Milli- 

meter slit length 

adjustment. Easy-to- 

reach tilt mech- 

anism. 


Marco Custom Trial Frame. For seasoned practitioners to grad- 
Ajuminum construction. Fin ger- 
t® controls. Additive effective uates in residency, Marco has a 
eae results. product for every need. And Marco 
delivers what it promises: Supe- 
rior optical quality at prices that 
invite comparison. 
For complete information on in- 
D>. } struments shown and other fine 
“aud E Marco products, write today for a 
oh 0s M ° free catalog. Or contact your 
5 2 nearest authorized Marco distrib- 
utor. He'll be happy to arrange a 
free demonstration. 


5 
Csen sı Of 


A À J 
y ARCO 
focus on value. MZ MARCO 


1409 San Marco NRTA / P.O. Box 10157 


lanbennuilla Clarida ANNANST 1+ Ana inanan inn 











PC offers a new, improved 
Dyer OC’ Curvature Chart 





In 1969, the Dyer OC fitting technique revolutionized contact lens 
fitting due to its success with thousands of patients. Now PC offers a 
revised Dyer Chart developed to work with small, thin OC lenses 
produced exclusively by P acision-Cosmet. 


REVISIONS DESIGNED TO — 


@ create better tear exchange between 
lens and cornea 
















ary | -BASE CURVE in diopters @ decrease corneal edema, central 

DONC oO primary core (40: #.CODs ae J 
yee | corresponding to- primary cove Co aOR eaaa staining and general tight symptoms 
ples [7 125-2000 | i @ reduce edge awareness 
oof | "a075 | An ; DEA : 
= 4 wi a ee ® improve initial patient acceptance and 
50 i “4128 i 2:30 shorten adaptation time 
ae A150 nS These revisións — plus an improved edge 
0 apes 4 design for greater lid comfort — are 
25 A incorporated into today’s OC lenses. 
5 
0 
25 
50 
75 
0 
25 
50 s 
75 i Pa 

of 

0 ss | ff ~ 
25 į + : 7 o 
En za Please send me a Revised Dyer OC? 





4 Curvature Chart. | understand this is x 
/ free and without obligation. 


Yours for the asking r 


J same 





PRECISION- 
COSMET CO., INC. 


529 So. 7th St, Minneapolis, MN 55415 @ Bepi. AO 107 


Contact lens pioneer for nearly 40years 





"An estimate of 19% diopters leaves many of your 
patients with lens implant power off by up to 10 diopters. 


There’s no other way to 
accurately determine IOL 
power- as easy, as fast. 


Sanometrics DBR-300, a clinically proven Ultrasonic Digital Biometric Ruler, 

measures the axial length of the eye simply and with unmatched accuracy. It is 

unfair to your patients and yourself to continue to “guess” at dioptric power of the 
intra-ocular lens. Now it is unnecessary. A quick demonstration will show you 

how easy accurate measurement can be. DBR-300 firmly fixates a seated patient 

with no preparation. The one-person procedure tak@sseconds to a few minutes. 

A precise pressure-controlled probe eliminates distdgtion. Readout is clear in 

linear A-scan and in digital display of axial length. |Cof pact, portable DBR-300 f 
is as easy to use as an applanation tonometer. Write foÑdetails to 
Soncmetrics Systems, Inc., 16 West 61st Street, New Yk, New York, J 








The Department of Ophthalmology, 
Children's Hospital National Medical Center 
and 

The George Washington School of Medicine 
and Health Sciences 

and 

The Children’s Eye Care Foundation 


present 


THE SECOND ANNUAL PROGRAM ON 
PEDIATRIC OPHTHALMIC SURGERY 


Guest Surgeons 


Marshall M. Parks, M. D. George Beauchamp, M. D. 

Dan Albert, M. D. Paul Gavaris, M. D. 

l : and 

p DIA GNOSTIC AND MANAGEMENT PROBLEMS IN PEDIATRIC OPHTHALMOLOGY 3 

oe Guest Lecturers 

| STAFF AND FORMER FELLOWS OF THE DEPARTMENT OF OPHTHALMOLOGY 

Dan Albert, M. D., Leonard Apt, M.D., George Beauchamp, M. D., Blackwell 

Bruner, M. D., Alfred Cossari, M. D., Richard Elliott, M. D, Thomas France, M. D., 

Thomas Frey, M. D., David Friendly, M. D., Paul Gavaris, M. D., Wiliam Gilbert, M. D., i 

Marshall Keys, M. D, Martin Lederman, M. D., Everett Moody, M. D., John O'Neill, M. D., } 

§ Marshall Parks, M. D., Ronald Price, M. D., Edward Raab, M. D. Wil liam Scott, M. D. 
Richard “Simmons, M. D., David Stager, M. D., Robert Strome, M. D., Carl Troia, M. D. 















November 17, 18, 19, 1977 
at the NEW l 

CHILDREN’S HOSPITAL NATIONAL MEDICAL CENTER, WASHINGTON, D.C. 
111 Michigan Avenue, N. W. 


‘The course is designed for the ophthalmologist who cares for pediatric 

problems in his practice. There will be live closed circuit. televised surgery. 
- Audience interaction with the surgeon during the procedures will be 

encouraged. Surgical demonstrations will include: -intra-ocular lens implantation, 
cataract surgery, muscle transposition procedures, ptosis, and lacrimal 

drainage surgery. Lectures will cover problems in diagnosis and treatment 
-of pediatric eye problems. AMA CME credits offered (20). — . 


~ Registration fee $200 {includes three luncheons and one dinner 
For further information contact: 

Mrs. Susan Weiss. 

13407 Brackley Terrace 


Silver ‘Spring, Maryland 20904. 
(01) 384-7068 
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Ifyou think all autorefractors and hand-held calculators dropped 


zost more than you can afford in price as their technology improved 
— we have something to change and their distribution grew? 
your mind. The same thing is happening to 


Introducing Dioptron® Il. It  autorefractors. Today, there are 
sells for about half of what youd over 1,500 autorefractors in use. 
axpect to pay. Dioptron II's new, affordable price 

Why the new low price? and worldwide distribution will 
Remember how digital watches make that number grow. 


) 2 
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Yes, Coherent, | want more facts oneDioptron ||, Please have 
your representative call. 





Name 

Hospital/Clinic 

Address 

City 

Slate. eet Sates As AD 
Telephone 


2 COHERENT 


MEDICAL DIVISION 
3210 Porter Drive, Pale Alto, CA 94304 
A10/77 Phone: 415-493-2711 


TTT 
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target that appears more blurred to 
some patients than others. Dioptron II 
has a “dynamic” target. That 

means it examines the patient's eyes, 
then “fogs” the -arget to the right 
degree. So every patient sees the target 


you how to introduce your patients to it. 
With Coherent, you get more than an 
autorefractor — you get a system with 
the most advanced before and after sale 
technical support. 


approximately Me same way. You DIOPTRON II SAVES YOU 
get a perect, objective starting REAL MONEY. 
point every time — NOT JUST TAXES. 
Dioptron II withoutcycloplegics. Equipment investments justified 
does every- It saves you future by tax write-offs are often marginal at 







thing you'd expect problems. Dioptron II is 100% best. But you don't have to consult 
from an autorefractor, modular construction. It's built with your tax attorney to see that Dioptron |! 
except it does it faster, its electroni¢s in a pull-out drawer. makes good economic sense. 

better and easier. Servicing isfaster and easier. So when With Dioptron II's new, affordable 


It saves time. Dioptron II cuts 2 to 


6 minutes off an average eye examination. 


And that will make your examinations 
faster, more efficient — and allow you to 
increase your patient load. 


It saves trouble. Dioptron || 
makes it easy to handle your hard-to- 
handle patients. Since it requires no 
patient response, there's no 
patient confusion. 

Dioptron II lets you handle your 
contact lens patients easier and faster 
than ever before. And after the lenses 
are made — use it to overrefract to verify 
a correct fit. 

With aphakics, Dioptron II lets 
you simplify post-operative monitoring 
of astigmatism to help determine 
the final prescription. 

Dioptron II is easy to use with 
children. They enjoy it. And since it 
doesn't require their response, you get 
faster, more objective information. 

Dioptron II can give you results 


future imprevements are made, you can 
simply add on a new module instead 
of replacing the entire instrument. 


its compact. Dioptron II is a single 
unit that needs only a 4 foot by 6 foot 
working space: It fits easily into any 
existing office layout. 


it's adaptable. It works perfectly 
undernormal effice lighting. You can 
install it anywhere without creating 
special lowdigFt conditions. 

it's a Coherent product. You're 
getting the most technically 
advanced equipment available. With 
reliable, professional service 
behind it. 

Cohererz services 
start even before your 
Dioptron || arrives — with 
Practice Management 
Services. That means, 
at your request, we 
conduct a review of 
your office layout 


price — about half what you'd expect 

to pay — you'll come out ahead perform- 
ing just 6 refractions a day. But more 
importantly, Dioptron II will allow you to 
increase your patient load dramatically. 


IT PRACTICALLY 
PAYS FOR ITSELF. 


If you added only one patient per 
day by using Dioptron Il, in just one 
year it would pay for itself. And 
if yours is a high volume 
practice, you'll see results 
in a fraction of that time. 


SEE FOR 
YOURSELF. 


Don't take our word 
that Dioptron II is all we say it 
is. See for yourself. Call or 

write us. Our representative 
will be happy to discuss your particu- 
lar needs — and show you how we've 
made the world's best auto- 























with even early cataract patients — and procedures. refractor even better. 

a situation where retinoscopy is difficult, We suggest And besides, at half 

if not impossible. where to install! what you'd expect to 
And for your geriatric patients, your Dioptron |. We pay, when you see 

Dioptron Il means less decisions and help train yourper- Dioptron II, we think 

examination fatigue for them — and sonnel. And we show you'll see it our way. 


faster, more accurate results for yo 


Range: Sphere: —10.0D 
Performance to +16.0D 
Primt-out Sphere, Cylinder, Spherical Cylinder: =5D 
Equivalent Axis: 0-180° 
Found-off and cylinder sign Vertex Distance: 12 mm 
cperator selectable — .01, ¥, ae oe +1.50D 
3 diopter; Axis to nearest 1° arget: yell cane hs 
Physical 
Accuracy: Compared to subjective Size: 48"H x 24"W x 25"L 
O oman refraction: (122x61x64 cm.) 
It saves work. It's simple to use. Sph. Cyl. Axis Configuration: Single unit including 


Your receptionist can learn to operate it 


in 1 to 2 hours. So you're free to con- +%DT+10°) 80% 85% 76% Weare: vga eo Eg 
centrate on the subjective examination. +1 D{+20°) 95% 97% 92% Electrical: Caos 9 
It saves mistakes. Dioptron II ae Lie Hz ce 


gives you a more accurate starting point. 
Most autorefractors have a fixed 











+4DT+5°) 55% 70% 55% 


Specifications subject to change without notice. 


















Optical 













adjustable table 







300 Watts 


Dioptron® is Geherent's registered trademark for its automatic 
objective retractor 












Here's where to call: 
Main Office: Canada United Kingdom 
(415) 493-2111 Don Mills, Ontario Cambridge, 
Midwestern Area: (416) 449-4660 Crafts Hill (0954) 87195 
(312) 843-1650 Australia Aiie ae anes a 
Victoria 51-7241 3 eu 
Eomae: VO sto 288 E% COHERENT 








2 FORTY-SIXTH ANNUAL _ 
MID-WINTER CLINICAL CONVENTION. 
f OPHTHALMOLOGY i 

















-The Research Study Club of Los Angeles, Inc. _ 


-January 22-26, 1978 Los Angeles Hiton Hotel _ 
ae Los Angeles, California 


You veill recéive maximum benefits from attending this program which is designed to provide ; 
yauwith praetical solutions to the problems you encounter daily. The newest developments in 
_ Odhehalmology will be covered. ie ee 


An M.A. end C.M.A. 28 hour accredited course for Continuing Medical Education. : 


= GUEST SPEAKERS INCLUDE: _ 3o 
ARTRJR W. ALLEN, JR., M.D., Assistant Professor ALEXANDER R. IRVINE, M.>., Assaciate Professor 
_ of Ophthalmology, University of Southern California and Vice-Chairman, Department of Ophthalmology, 
Sonor! of Medicine, Los Angeles. University of California, San Francisco. 9 oo 
CROWELL BEARD, M.D., Clinical Professor of ROBERT D. REINECKE, M.D., Professor and Chair- 
< Opathatmology, ‘University of California Medical man, Department of Ophthalmology Albany Medical 
= Sehocl, San Francisco. College of Union University, Albany, New York. ; 
FREDERICK C. BLODI, M.D., Professor and Head, GEORGE L. SPAETH, M.D.. Professor of Ophthal- 
Jjesarment of Gpnthalmology, College of Medicine, mology, Thomas Jefferson Universiry:. Chief-Attend- 
_ Ul versity of lowa, lowa City, lowa. ing Surgeon, Wills Eye Hospital: Director, Glaucoma 
BENJAMIN F. BOYD, M.D: F.A.C.S., Director, Service, Wills Eye Hospital, Philadephia, Penna... 
linica Boyd, Editor-in-Chief, Highlights of Ophthal- BRADLEY R. STRAATSMA. M.D., Professor and — 
Mowogy, Panama, RP. Chairman, Department of Ophthair oiogy: Director, 
oe Jules Stein Eye Institute, UCLA Schoo! of Medicine, 
Los Angeles. ; 











-REGISTRATION FEE: (includes reception, dinner, four lunches) 
$175.00 Practicing Ophthalmologists $75.00 Residents 








_ CORRELATION OF CLINICAL SURGERY WITH ANATOMICAL DISSECTION OF THE ORBIT AT 
= : University of Southern California School of Medicine 
Gross Anatomy Lab., 1330 San Pablo St. (Near Zonal), Los Angeles 
ee FEE $50.00 
INSTRUCTORS: 
Crowell Beard, M.D. 
James L. Hargiss, M.D. 
Bernice Brown, M.D. 















Saturday, January 21,—2 to 5 p.m. 
Sunday, January 22—9 a.m. to 3 p.m. 





LIMITED TO 20 APPLICANTS ATTENDING 1977 MID-WINTER CONVENTION 





To obtain additional information, please write to: 
Mr. Richard Pruter, Exec. Secty 

P.O. Box 49412, Los Angeles, CA 90049 

(213) 879-0143 =o > : 





Eppy/N 


(epinephryl borate} '2°%, 1% 


stays in the comfort zone 
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Eppy/N: the most comfortable the laboratory studies and provide you with 

epinephrine available for your samples of Eppy/N Y2% and 1% solutions. 
‘ Let your glaucoma patients enjoy the 

glaucoma patients. Corafort Zone: 

Eppy/N, formulated at an optimum See summary of prescribing information 

physiologic pH of 7.4, is adjusted to the on adjoining page. 

natural pH of tears. It starts comfortable z 

and stays comfortable for your patients. As “Adler, F H. “Physiology of the Eye’ 4th Ed., 


shown above, the relatively slight change in C. V. Mosby Co., St. Louis, Pg. 39, 1965. 


pH maintains Eppy/N within the zone of 
comfort for most open-angle glaucoma 
patients. 
Eppy/N also keeps up the Barnes-Hind 
tradition of therapeutic excellence. Eppy/ N — 
contains 100% free base epinephrine, making someestind perc 
it readily available for ocular penetration. It E N Bames-Hind 


produces no reflex tearing, so dilution is Epinephry Borate EPPY/N™ 


minimized and your patient benefits from Epinephy Borate 
maximum availability of epinephrine. sterig geal wes 
With improved stability Eppy/N provides Sterile Ophthalmic 
outstanding shelf and patient-use life. at 
Studies have shown that Eppy/N outlasts (Free ne 
tee ) 


the other borate formulation. Eppy/N 
laboratory samples, for example, remained D 
100% potent after 24-hour-a-day exposure to smee H 
bubbling air for 64 days. Your Barnes-Hind 5 

representative will gladly review details of —— 
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Eppy/N: (cpineph=yi Borar) 






acid, polyvinyl pyrroli- 
iyoxwl 40 stearate: pre- 
bensalkonium: chloride 
.le% is isetonic and 
s taildy hype*tonic. 


Indications: Fer simple open- angle 
glaucoma. 


‘Dosage: One Orivo drops i imeach eye 

preferably ar bedcime or as- directed. 
The frequency of instillation should 
_be titrated tonemetrically to the indi- 
vidual response cf each patient. This 
requ res. direct ard contixuous medi- 
eal supervision. When used in con- 
“Junction with miotics, the miotic 
should’ be: instilled first. — 


* Warming: Should not be employed 
where the nature of the glaucoma has 
not been ‘clearly. established. Cen- 

d is narrow: angle glau- 
owib eaution iy hyperten- 





Side Effects: Prolonged use may pro- 
duce extrace lular pigmentation in the 
palpebral cønjuretiva which is in- 
nocuous. Or raresoccasiozs, systemic 
sideeffects have been observed. These 
include. occipital headackes, palpita- 
tion, paleness.. acceleration of heart 
beat, trembling and perspiration. 


Caution: U.S. Federal law prohibits 
dispensing witncut. preseription, 


How Supplied: 7.5 ml. glass bottle 
with accompanying sterile dropper. : 


Barnes-Hine Pharmaceuticals, Inc. 
TSunnyvals, Galifornia none. 





THE PALO ALTO RETINAL GFOUP 
and THE PALO ALTO 
RETINAL RESEARCH FOUNDATION 
announce 
THE PALO ALTO COURSE =e 
IN DIAGNOSIS AND MANAGEMENT 
OF RETINAL DISEASE : 


15th Course—January 19. 20, 21, 1978 l 
and 


THE PALO ALTO UPDATE COURSE 


“Refresher” for previous atteadees of 3-day Laser 
Course) 
January 18, 1978 a 
PALO ALTO RETINAL GROUP FACULTY: 
H. Christian Zweng, M.D (ee 
Hunter L. Little, M.D. Robert L. Jack, MD. 
GUEST LECTURERS: 


Lloyd M. Aiello, MD. = 
Arnall Patz, M.D. Howard Sc ratz, M. T a 
Francis L’Esperance, M.D. Arthur Vassiliadis, Ph. D. 


THE THREE-DAY COURSE IS DESIGNED: 


. to give uptodate infermation on “retinal. 
diseases. : 





. to give a basic knowledge of ret nal Moresin yee 


angiography. 

. to give an understanding cf how lasers work and 

of currently available argon laser protocoagula s 

tors. a 
. to give an understanding of “quantitative” photo- 

coagulation. 

. to give-current indications for, centraindications 

to, and complications of argon laser photocoagu- 

lation. ae 

.. to give demonstrations of actual use of argon laser = 

photocoagulation. : 


REGISTRATION FEES: . 


THREE-DAY COURSE: $400 fine cludes: lectures, 2 | 
luncheons, cocktail party, banquet) aoe o 
UPDATE COURSE: $150 (ircludes ‘ectures and | 
luncheon). ee 


ENROLLMENT IS LIMITED. 
ADVANCED REGISTRATION iS REQUIRED. 


Retinal Course Coordinator (415: 226-8952 
Palo Alto Retinal Research Foendation 
- 1225 Crane Street, Menlo Park, CA 94025- 





























VIRA-A 


(vidarabine 


‘FULL PRESCRIBING INFORMATION 

Description. VIRA-A (vidarabine, adenine arabinoside, or Ara-A) 
isan antiviral drug for topical ophthalmic administration The 
chemical name is 9-8-D-arabinofuranosyladesine. The 
ophthalmic ointment contains 3% vidarabine in a sterile, iner, 
petrolatum base. 

‘Clinical Pharmacology. VIRA-A is a purine nucleoside obtained 
“from fermentation cultures of Streptomyces artibioxcus. 
VIRA-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, VIRA-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral. mechanism of action has not been established. 
VIRA-A appears to interfere with the early steps of virai DNAssyr- 
thesis. VIRA-A is rapidly deaminated to arabinosyihypoxamhine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses ir vitro 
antiviral activity but this activity is less than that of VIRA-A. 
Because of the low solubility of VIRA-A, trace amounts of bots 
VIRA-A and Ara-Hx can be detected in the aqueous humor cnly F 
there is an epithelial defect in the cornea. If the cornea is narma, 
only trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of VIRA-A should not be expected te 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, VIRA-A is rapidly deaminated ia 
the gastrointestinal tract to Ara-Hx. 

in contrast to topical idoxuridine, VIRA-A demonstrated iess 
cellular toxicity in the regenerating corneal epithelium o° the 
rabbit. 

Indications and Usage. VIRA-A Ophthalmic Ointment, 3%, is ir- 
: _dicated for the treatment of acute keratoconjunctivitis and recur 
-= rentepithelial keratitis due to Herpes simplex virus types 1 and <. 
“YIRA-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridise or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 

curred. The effectiveness of VIRA-A Ophthalmic Ointment, 3%, 

against stromal keratitis and uveitis due to Herpes simplex virus 

has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical cendritic o 
geographic lesions on slit-lamp examination. In controlled and 

-uncontrolled clinical trials, an average of seven and nine days df 
continuous VIRA-A Ophthalmic Ointment, 3%, therapy was re 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the ead of three 

“weeks of therapy. In the uncontrolled trials, 101 of 142 subsects 

(74%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials hac either nat 

healed previously or had developed hypersensitivity to topica 
idoxuridine therapy. 

The: following topical antibiotics: gentamicin, erythromycin: 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with VIFA-F 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. if VIRA-A Ophthaimic Gint- 
ment, 3%, is administered concurrently with topical corticosteroic 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

VIRA-A is not effective against RNA virus or adenoviral ocular 
infections. VIRA-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. VIRA-A Ophthalmic Ointment, 3%, is contrain- 
dicated in patients who develop hypersensitivity reactions te it. 
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teratogenic in rats and rabbits. Ten percent VIRA-A ointment ap- 
plied to 10%. of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% VIRA-A ointment was ap- 
plied to 2% to 3% of the body surface of rabbits, mo fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving VIRA-A Ophthalmic 
Ointment, 3%, is remote. The topical ophthalmic dose is small, and 
the drug relatively insoluble. its ocular penetration is very low. 
However, a safe dose for a human embryo or fetus has not been 
established. Consequently, VIRA-A should be used only when 
clearly indicated. 

it is not known whether VIRA-A jis secreted in human milk. As a 
general rule, nursing should not be undertaken wrele a patient is 
under treatment because many drugs are excreted in human 
milk. However, breast milk excretion is unlikely because VIRA-A 
is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammaliar DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence {dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
celis. 

it has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlatior between the 
ability of various agents. to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

in the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidatabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated contro! mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males. 
and the low-dose (30 mg/kg) females were statiszically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior t0 prescribing 
VIRA-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that VIRA-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to VIRA-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with VIRA-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination. to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD5ọ0 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of VIRA-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days. or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
tonger treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N0071-3677-07 (Stock 18-1677-129) 

VIRA-A Ophthalmic. Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. TG 


PARKE, DAVIS & COMPANY 


‘> Detroit, MI 48232. 


er: 





AN IMPORTANT ADVANCE IN THE TREATMENT 
_ OF HERPES SIMPLEX VIRUS KERATITIS 







VIRA-A PERE 
Ophthalmic Ointment, 3% 
@ is not only as effective as IDU in 
treating Herpes simplex vi é 
butis also effective in 
or hypersensitive to € 


@ usually well-tole ra 
INDICATIONS: 


Acute keratoconjunctivitis and 
recurrent epithelial keratitis due to 
Herpes simplex virus types 1 and 2— 
whether manifested by dendritic 

or geographic lesions. VIRA-A is not 
effective against RNA virus 

or adenoviral ocular infections. 


PROGNOSIS: 


Based on controlled and uncontrolled 

clinica! trials,* an average of seven and nine 
days of continuous VIRA-A therapy was 
required to achieve corneal re-epithelialization. 
In uncontrolled trials, 101 of 142 subjects (71%) 
had re-epithelialized by the end of three 
weeks on VIRA-A. Seventy-five percent of 
these subjects had either not healed 


previously or had developed hypersensitivity 


T vidarabine) 


*Data on fite, Medical Department, Parke, Davis & Company, Detroit, MI OPH THALM IC Ol NTM E N J 3% 








E piidircecnbirg information, see preceding page. isi —— 


~ HYDROCURVE ll (bufilcon A) 
ane new strong, thin soft lens 


HYDROCURVE E (bufilcon A) is made from a new 
lens polymer. Experienced polymer chemists have totally assured 
and controlled the quality. This new lens material exhibits remark- 
able tensile strength. Its clear formulation also resists discolora- 
-~ tion. This lens is designed to be consistent with the HYDROCURVE 
eee fitting system. Easier handling is already being reported by prac- 
-~ titioners and patients. It’s available only in Thin Series Lenses and 
replaces the present thin lens. You'll find consistent, predictable 
| _ fitting results patient-to-patient and lensto-lens. 





















<SHYDROCURVE orse n 


A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LENSES, INC.: 


TOLL FREE NUMBER (800) 854-2790 e IN CALIFORNIA (800) 542-6000 
8006 ENGINEER ROAD e SAN DIEGO, CALIFORNIA 92111 e (714) 277-9873 


Or call your nearest HYDROCURVE Distributor: _ 
Acro. Full-Sight 7 Salvatori 


oe Mo-Con Soper. 

: Oculus Southern 

Bailey: -Smith ; = Paris z — -Tanco 

Duffens Philcon - es cocan Walman 
Pens : Be TES ae “Noung 
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_ FOR FUL L PRESCRIBING INFORMATION SEE FOLLOWING PAGES 





















-DESCRIPTION — The HYDROCURVE ki icon Ac Contact Lens 
is a hemispherical shell_of approximately 14 mm chord diameter 
and 0.1 to.1.0 mm thickness. The lens material, bufiicon A, is a 
hydrophilic random copolymer ot 2- hydroxyethy! methacrylate, 
N41, 1-Dimethyl-3-oxobutyl}-acrylamide, and methacrylic acid, Ere 
polymer.is a 3-dimensional network of copolymer chains jcined by 
trimethylolpropane trimethacrylate crosslinks at a density cf about 
one-crossiink for every 1400: monomer units. -H consists of 55% 
bufileon A and 45% water when immersed-in normal saline: 


ACTIONS — in its hydrated state a HYDROCURVE I Contact Lers 
““pecomes soft and pliable. When placed on the human cornea ike 
hydrated lens acts as a refracting. medium to compensate spher- 
cal ametropias. The material has a refractive index of 1.43. 


INDICATIONS — HYDROCURVE II Contact Lenses are indicaied 
for the correction of visual acuity in persons with nondiseased eyes 
who have spherical ametropias, refractive astigmatism of £50 
diopters-or less and/or corneal astigmatism of 2.00 diopters or 
less and aphakia. 


CONTRAINDICATIONS. — HYDROCURVE II Contact Lenses ae 

contraindicated by the presence of any of the following conditions: 

1. Acute-and subacute inflammations of the anterior segment of 
the eye. 

2. Any eye disease which affects the cornea or conjunctiva. 

3. Insufficiency of lacrimal secretion. 

4, Corneal -hypoesthesia. 

5. Any systemic disease which may affect the eye or be exagger- 
ated by wearing contact lenses. 


WARNINGS 

Medicaments and Eye Drops: The HYDROCURVE II Contact Less 

must. be-stored ONLY in BOILNSOAK® Sterile Preserved Salime 

Storage Solution or FLEXSOL® Sterile Solution for Disinfectian 
-and Storage. No ophthalmic solutions. or medicaments, incluciag 
-conventional hard contact fens solutions, can be used by HYDAOD- 
GURVE H-Contact Lens wearers prior to or while the lens is in 
~-place-on- the eye. Only the recommended disinfectant soaking 
solutions BOILNSOAK or FLEXSOL, the recommended cleane:s 
SOFT MATE® or PREFLEX®, NORMOL® Rinsing Solution or the 
recommended lubricating solution ADAPETTES® may be used en 
the HYDROCURVE H Contact Lens. 
_Abrasions and Infections: if the lens becomes jess comfortable ic 
the wearer than when it was first placed on the wearers cornea, 
this may indicate the presence of a foreign body. The lens shouid 
be removed immediately and the patient examined. if any corneal 
abrasion, ulceration, irritation or infection is present, a physician 
should be consulted immediately. 

Aphakic Patients: Aphakic patients shouid not be fitted with 
HYDROCURVE II Contact Lenses during the postoperative period 
until, in. the opinion of the surgeon, the eye has healed completely. 
Lens Care Regimen: Patients must adhere to the recommended 
daily lens care regimen of HYDROCURVE II Contact Lenses. Fail- 
ure to follow this procedure may result in development of seriosas 
ocular infections. 

Wearing Restrictions: The HYDROCURVE II Contact Lens shouid 
be removed before sleeping or swimming or in the presence of 
noxious. and irritating vapors. 

Visual Blurring: When visual blurring occurs the lens must be e- 
moved until the condition subsides. 


PRECAUTIONS 
Storage: HYDROCURVE II Contact Lenses must be stored ONLY 
in BOILNSOAK or FLEXSOL Solution. if left exposed to air, tne 
lenses will dehydrate. if a jens dehydrates, it should be soaked 
ONLY in BOILNSCAK or FLEXSOL Solution until it returns ic a 
soft, supple state. 
Cleaning and Disinfection: HYDROCURVE I Contact Lenses must 
be BOTH cleaned and disinfected daily. One procedure does not 
replace the other. CLEANING is necessary to remove mucus and 
film from. the lens surface. This can be accomplished by using 
either SOFT MATE or PREFLEX on a daily basis. Excessive de- 
posits may damage the lens; therefore, if this occurs, evaluation 
z< Of the lens care procedures should be made. 
~~. DISINFECTION with a HYDROCURVE Patient Disinfection Unit 
and BOILASOAK Solution has beer tested microbiologically and 
“shown to be an effective disinfection procedure for HYDRO- 


“2 CURVE IE Contact Lenses. 


HYDROCURVE II Contact Lenses must be cleaned daily with 
ASOFT MATE or PREFLEX. Fresh BOILnSOAK Solution must be 
< used- daily for storing the lenses. The HYDROCURVE Carrying 
--Gase must be emptied and refilled with fresh BOILNSOAK Solution 
pach time the lens is stored. 

Ifa HYDROCURVE Patient Disinfection Unit is not availasle 
for disinfection of the lenses, the lenses must be boiled in thair 
Carrying Case in a pan of water for 10 minutes. 

CHEMICAL DISINFECTION with FLEXSOL has been tested micro- 
biologically and shown to be an effective disinfection procedure 
for HYDROCURVE II Contact Lenses. HYDROCURVE IE Cortact 
Lenses must be cleaned and rinsed daily, or after wearing, with 
PREFLEX and NORMOL. The HYDROCURVE Twin Case must be 
emptied and refilled with fresh FLEXSOL prior-to disinfecting the 
lenses. Fresh FLEXSOL must be used daily for storing and ds- 
infecting the lenses. 


WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION 
me STORAGE S FLEXSOL SHOULD -NOT BE USED 
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Y Aemaise, lotions, soaps and creams must not come in con- 

tact with the lenses since eye irritation may result. if hair spray is 
used while the lenses are being worn, the eyes must be kept closed 
until the spray has settled. 
Fluorescein: Never use fluorescein while the patient is wearing 
the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline sclution 
and wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 


ADVERSE REACTIONS — Serious corneal damage may result 
from wearing a lens which has been soaked in a conventional hard 
contact lens solution. containing preservatives which should not 
be used with soft hydrophilic contact lenses. 

Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the fens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of the patient 
sleeping while wearing the lens, or wearing a hypotonic lens. If a 
lens adheres for any reason, patients may be instructed to apply a 
few drops of BOILRSOAK Solution or ADAPETTES. and wait until 
the lens moves freely before removing the lens. 

Rainbows or halos around objects or blurring of the vision may 
occur if the lenses-are worn continuously for too long a time. Re- 
moval of the lenses and a rest period of at least one four generally 
relieves these symptoms. 

Excessive tearing, unusual eye secretions, and photophobia are 
not normal; if these symptoms occur, the patient should be ex- 
amined to determine their cause. 


DOSAGE AND ADMINISTRATION — Conventional methods of fit- 
ting contact lenses do not apply to HYDROCURVE H (bufilcon A) 
Contact Lenses. For a detailed description of the fitting technique, 
refer to the HYDROCURVE Fitting Guide, copies of which are avail- 
able from: Soft Lenses, inc, 8006 Engineer Road, San Diego, 
California 92111. 

WEARING SCHEDULE SHOULD BE DETERMINED BY THE EYE 
CARE PRACTITIONER. STUDIES HAVE NOT BEEN PERFORMED 
TO SUPPORT SAFETY FOR EXTENDED WEAR OF THIS LENS. 





Maximum Wearing Time Maximum Wearing Time 
Day (Continuous Hours} Day (Continuous Hours) 


1 3 8 8 
2 3 9 8 
3 4 10 10 
4 4 1 12 
5 6 12 14 
6 6 13 15 
7 8 14 ali waking hours 





wed 





There may be a tendency. for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the initial daily 
wearing schedule should be stressed to the patient. 

Care must be taken on the Initial visit fo assure that the patient 
is supplied with a HYDROCURVE Patient Care Kit and fully under- 
stands all care and handling instructions for the lenses. As with 
any contact lens, regular recall visits are necessary to assure pa- 
tient heaith and compliance with instructions. 


HOW SUPPLIED — Each lens is supplied sterile in a glass vial 
containing sterile normal saline solution. The glass vial is marked 
with the base curve, dioptric power, diameter and the manufactur- 
ing lot number of the lens. 

To assure proper lens care and handling, each HYDROCURVE 
patient MUST BE supplied with a complete HYDROCURVE Patient 
Care Kit. 

The HYDROCURVE Patient Care Kit is a package required for 
lens. cleaning, disinfection, and storage, consisting of the following: 


HYDROCURVE Transfer Unit (basket) ................- Cat. #1001 
HYDROCURVE Carrying Case... 6.02.00. 6 cece ee Cat. #1002 
HYDROCURVE Patient Disinfection Unit.............. Cat. #1003 
BOILNSOAK® Sterile Preserved Saline Storage Solution... Cat. #1064 
SOFT MATE® Sterile Cleaner (optional) or............... Cat. #1006 
PREFLEX® Sterile Cleaner (optional)................... Cat. #1016 
ADAPETTES® Sterile Lubricating Solution............. Cat. #1047 
Patient Instructions «2.0.0.0... 65 0.025 c cece cere eens Cat. #1025 


Chemical Disinfection HYDROCURVE Patient Care Kit is a package 
required for the chemical method of lens cleaning, disinfection 
and storage and consisting of the following: 


PREFLEX® Sterile Cleaner... 2.0... ce eee eee Cat. #1016 
NORMOL® Sterile Rinsing Solution ................-.. Cat. #1017 
FLEXSOL® Sterile Solution for Disinfection and Storage ... Cat. #1018 
ADAPETTES® Sterile Lubricating Solution............. Cat. #1047 
HYDROCURVE Twin Case... 0.0 .6..0. 0022. e eee eee Cat. #1054 
Patient instructions ....... a be Gets dg Cie ee as Cat. #1025 


CAUTION: FEDERAL LAW PROHIBITS DISPENSING WITHOUT A 
PRESCRIPTION. 


Soft Lenses, Inc. 
8006 Engineer Road 
San Diego, Galifornia 92111 SL 1026/477 
HYDROCURVE® 
Soft Lenses, inc. 


S. Pat, 3,965 








Fastacting. Long-lasting. 
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Degest 2 ocular decongestant Povidone base soothes 
doesn't just clear out the redness. and lubricates 


Inseconds it comforts scratchy, The isotonic, buffered vehicle 
painful irritation and gives formulated with povidone is itself 
long-lasting relief. soothing and lubricating. It also 


helps prevent corneal drying and 


Naphazoline for speed helps prolong drug contact time. 


and persistence 


The Degest 2 decongestant Temporarily relieves 
formula teatures fast-acting congestion caused by: 
naphazcline hydrochloride smog, smoke, swimming, seasonal 


“a potent vasoconstrictor...[that] allergies, excessive reading or TV, 
causes a prolonged reduction of prolonged contact lens wear, 





local swelling and congestion." eyestrain. p4 Bame:-Hind Pharmaceuticals, Inc 
895 Kiler'Roa 
‘Wilson CO, Gisvold O, Doerge RF: Textbook of organic medicinal and pharmaceutical chemistry, 7 ed. Sunnyvale, California 94086 


Philadelphic: Lippincott, 1977 








Please 
= Mark Your 
Calendar 


- NATIONAL MID-WINTER |. SCIENTIFIC 

MEETING of the CONTACT LENS ASSOCI- 
-ATION OF OPHTHALMOLOGISTS Thurs- 
day, Friday, Saturday and Sunday, January 
19 to 22, 1978, at the Sahara Hotel, Las 
Vegas, Nevada. 


Symposia and courses will be presented in 
all the major contact and intraocular lens 
disciplines. 


-= Complimentary Practice Management Semi- 


|= nar 


_ The Tenth Conrad Berens Memorial Lecture 
_ will be delivered by: 
~ Satichi Mishima, M.D. 

Chairman and Professor 
Department of Ophthalmology 

-Tokyo University Medical School 


- A limited number of free papers can be 
accommodated. Send brief abstract to: 
Oliver H. Dabezies, Jr., M.D., F.A.C.S. 
2620 Jena Street 
New Orleans, Louisiana 70115 


For information and registration write to: 
Paul Honan, M.D., Treasurer, CLAO 
P.O. Box 588 
1720 North Lebanon Street 

Lebanon, Indiana 46052 


A special favorable room rate has been ar- 
-ranged with the Sahara Hotel. 


< For room reservation only write directly to 
= the Sahara Hotel, Las Vegas, Nevada 89114 


OLIVER. H. DABEZIES, JR., M.D., F.A.E.S, 
Meeting Chairman 
G. PETER HALBERG, M.D., F.A.C.S. 
Meeting: Secretary | 





DEXON” polyglycolic acid suture = 
- Complete Product Information 


DESCRIPTION DEXON polyglycolic. acid 
Suture, Synthetic, Absorbable, USP is a homo- 






‘polymer of glycolic acid. The šutures are sterile, gp 


= -inert ‘noncollagenious, nonantigenic,.. honpyro- 
“genic, flexible. and. braided. They -are colored 
< greento enhance visibility in tissue and are-also 
available undyed, with a natural beige color They 
are uniform in size and tensile strength, butare: 
-smaller in diameter than other Absorbable Surgical. 
Sutures of equivalent tensile strength. 
- ACTIONS When DEXON is placed in.tissues: a 
: minimal tissue reaction occurs, which is followed 
“by a microscopic layer of fibrous connective 
“tissue which grows into the suture material. 


Animal studies (subcutaneous tissue in rats, råb- 
“bits, and dogs) revealed minimal absorption at 7 
to 15-days, significant absorption at 30 days, and 
maximum resorption at 60 to 90 days. 

Tensile strength, not being a function of the ab- 
sorption rate, may vary from tissue to tissue, de- 
~ pending in part on the rate of hydrolysis. The 
early tensile strength of DEXON is reported to be 
oe ioe that of comparable chromic catgut. 
n animal studies (subcutaneous tissue in rats) it 
has been shown that at two weeks post- 
implantation approximately 55% of the original 
tensile strength of DEXON remains, while at 
three weeks approximately 20% of its original 
strength is retained. 

INDICATIONS DEXON sutures are indicated 
whenever absorbable sutures and ligatures are 
employed. 

CONTRAINDICATIONS DEXON is contra- 
indicated where extended approximation of 
tissues under strain must be maintained. 


WARNINGS The safe use of this suture in car- 
diovascular and neural surgery has not been 
established. 

- Under certain circumstances, notably ortho- 
pedic procedures, immobilization by external 
support may be employed at the discretion of 
the surgeon. 

. Do not resterilize. Discard opened, unused 
sutures, 


PRECAUTIONS Acceptable surgical practice 
should be followed with respect to drainage and 
closure of infected wounds. 

Knots with DEXON polyglycolic acid Suture 
must be properly placed to be secure. Therefore, 
place first throw in precise position for final knot, 
“using a double loop; tie second throw square us- 
ing horizontal tension; additional throws may be 
used as desired. 

Skin. and conjunctival sutures which remain in 
place for periods of longer than seven days may 
cause localized topical irritation and the exposed 
portion of suture may be snipped off after five to 
seven days as indicated. 

ADVERSE REACTIONS Those reactions that 
have been reported include tissue reaction or in- 
flammiation, fibrous or granulation tissue, wound 
separation and bleeding, and accumulation. of 
fluid around-subcuticular stitches. 

DOSAGE AND ADMINISTRATION Use as 
required. 

HOW SUPPLIED DEXON sutures are available 
in ‘sizes 2 through 7-0 dyed (green) and undyed 
(natural); supplied in a variety of cut lengths or 
on ligating reels, non-needled or affixed to the 
various Davis & Geck ATRAUMATIC® needles 
in‘one and three dozen packages. REV. 4/76 

























































































DAVIS+GECK 


Amedcan Cyanamid Comoany 
Pear River NY 40965 








DAVIS+GECK 


The clear choice... 
DEXON' polyglycolic acid suture. 





There is clearly only one 
choice for ophtha mic 
surgery teday—DEXON 
suture-Green. DEXON 
eliminates nearly all the 
problems encountered with 
other sutures such as 
catgut. silk, and nylon. 

Tissue reaction is mini- 
mal. Compared to catgut, 
there is less granuloma 
formation’ and less 
inflammation’? Patients are 
more comfortabie* feel 
less scratchy? DEXON 
is stronger than catgut, 
too"? It absorbs uni- 
formly and predictably,'* 


allowing healing to pro- 
gress uneventfully.°’ 
The absorbability of 


' DEXON also eliminates 


some of the problems with 
nonabsorbables—such as 
postop trauma due to 
suture removal,” suture 
leaks, and late suture 
extrusion or foreign body 
reaction.’ 

DEXON is easy to 
handle*’’ and has excellent 
knot security.”* And its 
visibility is greatly enhanced 
by the green color? 

Available in green or 
beige on a full range of fine 


DAVIS+GECK 
American Cyangmid Company 


DAVIS+GECK ophthalmic 
needles, DEXON, the first 
synthetic absorbable suture 
for the eve, has already 
been proven extensively in 
cataract, strabismus, and 
oculoplastic surgery. 


References: 1. Stein HA. Canad J 
Ophthal 9:432, 1974. 2. Merritt JC, 
Chapman L, Rab> M. Arch Ophthal 
91:439, 1974. 3. White RH, Jr, 
Parks MM. Tr Am Acad Ophth & 
Oto! 78:632, 1974. 4. Williamson DE. 
Ann 8:133, 1976. 5. Sugar 
HS, Lorfel R. Summer D. Am J 
Ophthal 77:178, 1974. 6. Sherman 
SE. Ann Ophthal 7:579, 1975. 

7. Furgiuele FP. Ann Ophthal 6:1219, 
1974. 8. Sugar HS. Ann Ophthal 
7:125, 1975. 


*See next page for com- 
plete product information. 








There’s a “soft touch” to Bleph®-10 (sulfaceta- 
mide sodium) that you won't find with any other 
sulfa solution. It’s the Liquifilm® (polyvinyl alcohol 
1.4%) vehicle. 

There’s no doubt that all sulfa solutions have 
the capacity to cause stinging—at least in some 
patients. But Liquifilm soothes and lubricates the 
eye for greater patient comfort. And Liquifilm 
avoids corneal drying, which often occurs with 
aqueous-based preparations. 





But don’t let the soft touch fool you. Bleph-10 
exerts a potent antibacterial effect against a wide range 
of both gram-positive and gram-negative pathogens. 

Bleph-10...for treatment of conjunctivitis, 
corneal ulcer and other infections caused by 
sulfa-susceptible bacteria. And Bleph-10 is logical 
treatment for infection that may follow foreign 
body removal. 

Not only does Liquifilm give Bleph-10 its soft 
touch, it helps prolong drug contact time. 


Blept-10, the soft sulfa. 


(sulfacetamide sodium) 


BLEPH®-10 (sulfacetamide sodium) Liquifilm® sterile ophthalmic solution. Contains: sulfacetamide sodium. . . 10.0%. Indications: For the treatment of conjunctivitis, 
corneal ulcer, and other superficial ocular infections from susceptible microorganisms, and as an adjunct to systemic sulfonamide therapy of trachoma Contraindications: 
Hypersensitivity to sulfonamide preparations. Precautions: 1. The solutions are incompatible with silver preparations. 2. Nonsusceptible organisms, including fungi, may 
proliferate with the use of this preparation. 3. Sulfonamides are inactivated by the aminobenzoic acid present in purulent exudates. Dosage and Administration: 1 to 2 drops 


into lower conjunctival sac every 2 to 3 hours during the day, less often at night 
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nee again, under the egis of the — 


Americar academy of Ophthal- 


mology and Otolaryngology, repre- 


__ Sentatives of the national ophthalmo- 
__. logie organizations were gathered for 
-a comb; meeting in Chicago on 
1 addition to the members of 








presenting 17 organizations 
attended. The conference chairman 
was again the present president of the 
academy, Dr Bradley Straatsma, 
=- whose organizational and diplomatic 
, talents are unexrelled. _ 
The agenda:covered many points of 
+ common interessi, The proposed incor- 


_ poration of the American Academy of 


< Ophthalmology and Otolaryngology 
Was discussec, and the Articles of 
Incorporation. the Bylaws, and the 


Standing Rules of the Division. of. 


Ophthalmology were, in general, ap- 
proved by the-cenference members, A 
motion to incerporate will be submit- 

he membership of the academy 





business meeting in Dallas 





oon Tuesday, Cet4, 1977. There seemed 
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Another Long-Range Planning 
| Conference of the Academy — 


to be unanimous agreement to en- : 


dorse this motion. 


The scientific program for 1977 and : 
_ the projected program plans for 1978 


were discussed. In 1978 the Division of 
Ophthalmology will meet indepen- 
dently from the Division of Otolaryn- 
gology in Kansas City (Oct 22 to 26). 
The freedom to move to cities other 
than Las Vegas and Dallas can only be 
achieved by using fewer instruction 
rooms. This will mean that instruction 
courses will have to be scheduled 
concurrently with some scientific ses- 
sions, if the length of the academy 
meeting should not be extended. 

Dr James H. Sammons, Executive 
Vice-President of the American Medi- 
cal Association, spoke to the confer- 
ence about some problems concerning 


the AMA and ophthalmology. The 


academy has established a govern- 
ment relation office in Washington, 
DC, where Mr John Lynn, a full-time 


employee of the academy, will be a 


liaison between the federal govern: 
ment and the american academy. 
The question of recertification was 











discussed at. length, and. the: confers 
ence was informed that the american- 
academy has accepted the invitation 
of the American 3card of Ophthalmol- > 
ogy to collaborate on this difficult 
problem. Br So 

The cenferense received reports 
from a namber of standing commit- 
tees of tke academy such as the new 
Committee on Cphthalmic’ Instrus 
ments and Devices (chairman, Dr A. oe 
Keeney, Louisvile) and the Commit- a 
tee on Public Reations (chairman, Droo 
J. W. Hendersor; Ann Arbor, Mich) = 

Everybody lef: the conference with a 
a strong impression that ophthalmol- __ 
ogy has resented a united front to 
the. outside world. Everybody was 











delighted that this type of direct 
_ communication nas been established, 
-and it wes voted tc continue such long- ~ 


range planning conferences in the 
near. future, probably on an annual. 
basis. es ae oe 








F.C. Bron, MD- - 
Iowa City 
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o'z the past has been said to be 
: the mirror to the future. We 
pause, therefore, in this 1977th year to 
honor a distinguished scientist of the 
recent pas}, Friedrich Wilhem Kühne, 
and to acknowledge the debt owed to 
‘him on the part of visual scientists. 
The year 1977 marks the centennial of 
Kibne’s pioneer investigations of the 
‘isual pigments, investigations that 
have set the pattern for much of the 
work carried out since his death. This 
-work has resulted in the present 
comprehensive knowledge of rhodop- 
-sin and of the visual cells. To Kühne 
belongs much of the credit for gener- 
ating the initial impetus and vigor for 
this field of visual science. 
-Kühne was first inspired to exam- 
ine rhodopsin as the result of Franz 
' Boll’s report to the Berlin Academy in 





which he reported, on Jan 5, 1877, to 
“the Naturhistorisch-Medizinischen 
Verein of Heidelberg in a paper titled 
“Zur Photochemie der Netzhaut.” Suc- 
ceeding papers were published in the 
1877 and 1878 issues of the Untersu- 
chungen aus dem Physiologischen In- 
stitut. der Universitit Heidelberg. 
Kühne quickly confirmed Boll’s find- 
ing that the retinal red color was 
bleached by light and that it regener- 
ated in the dark. He concluded,.as had 
Boll, that. in the reversible change of 
color lay the secret of vision. The red 
color was observed to be present in the 
retinas of many vertebrates, includ- 
-ing the retina of man, and was consid- 


observations of many retinas and of 
different retinal regions led him to 
Differing with Boll, Kahne postulated 
pigment, and he eventually proved 


this to be true by extracting. stich a 
pigment with bile salts. He attached 


4876. He quickly obtained results, 


ered to be within the visual cells. His ` 


the conclusion that the red color was- 
‘present in rods but not in cones. 


that the color might represent a. 


the name Sehpurpur to this color and _ 
pigment and later he employed the 





"Friedrich Wilhelm Kühne 


The Centennial of Rhodopsin 


modern term rhedopsin. An important 
contribution made by Kiihne was that 
in the regeneration of rhodopsin after 
photic bleaching the pigment epithe- 
lium plays an important role, possibly 
supplying a substance required for the 
regeneration. These are but a sample 
of the studies carried out by Ktihne in 
the field of vision. 

Willy Kühne, as he was generally 
known, was born on March 28, 1887 in 
Hamburg, Germany, the fifth of six 
children. Educated at the Gymnasium 
in Lüneburg, he went on, at the age of 
17, to Göttingen, which at that time 
was teeming with activity in the 


natural sciences. At Göttingen, Kühne | 


was influenced by men such as Frie- 
drich Wohler, Rudolf Wagner, Wil- 
helm Weber, Jacob Henle, and J. B. 
Listing. as well as by many student 
colleagues. After he completed his 
Dr Phil on the subject of artificial 
diabetes in the frog, he remained in 
Göttingen for a year and then spent 
some time in Jena, Berlin, Paris, and 
Vienna, where he associated and 
worked with such pioneers as C. G. 


Lehmann, Emil du Bois-Reymond, - 


Felix Hoppe-Seyier, Rudolf Virchow, 
Claude Bernard, Ernst von Briicke, 
and Carl Ludwig. Following these 
sojourns, he returned to Berlin in 1861 
to be assistant to Virchow and to 
replace Hoppe-Seyler, who had. ac- 
cepted a post in Tubingen. This second 
Berlin period was an exciting and 
profitable time for Kühne. In addition 
to his lectures in physiological chem- 
istry and his several researches, he 
was able to publisa his book, Lehrbuch 
der physiologischen Chemie, which 
had an importart influence in the 
development of physiology and of 
physiological chemistry. In 1868 


Kühne went te Amsterdam, where he - 


remained until 1871, at which time he 


` accepted a call from Heidelberg to 


take over the post vacated by Helm- 
holtz, who was moving on to Berlin to 


be professor of physies. Kühne re- 
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mained in Heidelberg until his death 
on July 10, 1900. These were happy, 
active years for Kühne amidst a 
eongenial family circle, stimulating 
colleagues, and enthusiastic visitors 
from other parts of Germany and 
from abroad. It was in Heidelberg 
that he performed his notable experi- 
ments with Sehpurpur. 

Kühne was more than a retinal 
photochemist; he was, in fact, a 
pioneer in general physiology and 
physiological chemistry and a scien- 
tist who was concerned with many of 
the basic processes of living cells and 
tissues. A listing of only some of his 
researches is truly impressive: artifi- 
cial diabetes; the origin of hippuric 
acid; the cause of jaundice; the study 
of carbon monoxide, ammonia, and 
ozone in the blood; the treatment of 
cholera; the excitability and excitation 
of nerve and muscle; the structure of 
the myoneural junction; the musele 
spindle; the physical and chemical 
properties of protoplasm; the discov- 
ery of trypsin; the extraction . of 
myosin; the examination of the 
products of protein digestion and the 
introduction of the word, enzyme. In 
these investigations Kühne displayed 
unusual wisdom in the selection of 
appropriate material for experimen- 
tation, in the devising and use of 
experimental methods, and in the 
interpretation of results. Kühne was a 
sound biologist; he was not a theorist, 
a mystic, or an exaggerationist; he 
was one who laid the foundations for 
several areas of modern physiology 
and biochemistry. His influence is still 
at work, and we do poorly if we ignore 
or forget men like Kühne in our hectic 
pace of modern life. The ARCHIVES is 
pleased, therefore, to pause and to 
honor, on this centennial occasion, the 
memory of Willy Kühne and the dedi- 
cation and spirit that his life exem- 


_ plifies. 


FREDERICK CRESCITELLI, PHD 
Los Angeles 
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Vitrectomy Technique 


Ronald G. Michels, MD, Ca ‘David E. Shacklett, MC, USAF 


® A posteriody dislocated lens or non- 
encapsulated lens materi! in the vitreous 
cavity may ke difficult to remove. The pars 
plana vitrectomy instrumentation and 


technique provide new methods to re- 


move this material, including use of the 
cutting-aspication: system of the instru- 
h er without use of a second 
instrument ‘o mechanically crush firm 
lens materia!. Also, the vitrectomy instru- 
ment can beusedito mobilize a dislocated 
lens or lens nucteus and position it in the 
anterior chamber prior to removal through 
a limbus incsicn. These methods provide 
considerable flexibility ane usually permit 
the surgeon:to-achieve the objectives of 
lens remova, virectomy, end treatment of 
any retinal complications ander optimum 
control duriag one operztion. We have 
used these methads to successfully treat 
fen consecizive cases. 

(Arch Opfthaimal 95:1737-1773, 1977) 
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emoval of a posteriorly dislocated 
lens or extraction of retained 

lens material from the vitreous cavity 
after extracapsular cataract extrac- 
tion may present considerable diffi- 
culties. These problems have recently 
become more common, in part because 


increased use of modern extracapsular 7 
cataract surgery techniques is asso- ` 


ciated with a higher incidence of 
complications due to retained lens 
material, including displacement of 
the lens nucleus into the vitreous 
cavity. Recent development of instru- 
mentation and techniques for pars 
plana vitreoretinal surgery provides 
new methods. for removing retained 
lens material or a posteriorly dislo- 
cated lens. This report describes our 
current techniques and experience in 
treating eyes with a dislocated lens or 
retained nonencapsulated lens materi- 
al. 


MATERIALS AND METHODS 
Surgical Techniques 


Usually, a 360° conjunctival incision is 
made near the limbus and 4-0 bridle 
sutures are placed beneath each rectus 
musele. A lateral canthotomy may be 
performed. The fundus is examined using 
indirect ophthalmoscopy to identify the 
number and location of lens fragments, to 
determine whether these fragments are 
adherent to the retina, and to discover any 
area of retinal detachment or other compli- 
cation that would influence. the surgical 


Vitrectomy Technique—Michels & Shacklett - 


for Removal of Retained Lens Material 


techMique. If pricr wataract surgery. was 


“performed, the previous limbal wound is 


inspected. and addicional sutures may be 
used to provide watertight closure. A sede 
rotomy site is prepared 4 mm posterior and 


parallel te the limbus in the superotem- 


poral quadrant and a knife is passed into 


the center of the vitreous cavity to create = 


an incisior of adeauzte length to accommo-. 
date the vitrectomy instrument tip with ae 
surrounding fiberaptiz sleeve. 

Aspiratien-Fragmertation Technique.—The © 
vitrectomy instrumext, with a surrounding : 
fiberoptic leve is gassed into’ the pupil- 


lary space. The anterior vitreous face and o 


the centra. pertion of the anterior vitreous 
gel are excised to ereate a fluid space. 


Vitreous gel in the raidvitreous and poste-. — 


rior vitreous cavity is excised, Lens materi- 
al is usualy drawn teward the cutting port 
during tkis time. Vitreous strands are 
freed frora the cutting port, and the lens 


material is grasped. The tip is positioned in.” . 
the anterior fluid space, and an attempt is” aS 
made to aspirate the lens material. Soft 


material readily melds into the cutting 
port. Vigorous suetian can be. applied to 


cause moding of moderately ` firm-lens — 


material. A combiaation of aspiration and 
cutting usually fragments firm lens ma- 
terial. If vitreous strands are aspirated 


into the port, suctica is interrupted and... 


cutting is used to free the strands. Octa- 
sionally, lens fragments are present in the 


anterior peripheral vitreous gel. Selera 


indentation can be used to displace these 
fragments centraly where they can be- 
excised under direct visualization. Care. is 
taken to avoid traction on the vitreous. 
base. Posterior vitreous gel, including 
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Fig 2.—Firm lens material is crushed in 
midvitreous cavity between vitrectomy 
Fig 1.—Hard lens nucleus is supported in pupillary space and mechanically crushed instrument tip and needle introduced 
between flat side of knife blade and vitrectomy instrument tip (from Michels and through opposite pars plana. 

Ryan’’). 





Fig 3.—Top left, Lens nucleus in posterior vitreous cavity with vitreous gel between lens nucleus and 
anterior chamber. Top center, Vitreous gel is excised so that nucleus can be grasped and positioned in 
anterior chamber. Double Flieringa ring has been sutured to globe. Top right, Nucleus is grasped by 
suction port of vitrectomy instrument and elevated from retina. Bottom left, Nucleus is supported by 
vitrectomy instrument tip and positioned in anterior chamber. Bottom center, Pupil is constricted with 
methacholine to incarcerate nucleus in anterior chamber. Vitrectomy instrument is withdrawn. Bottom 
right, Limbus incision is created, and nucleus is extracted using cryoprobe. Double Flieringa ring 
prevents collapse of globe. 


1768 Arch Ophthalmol—Vol 95, Oct 1977 Vitrectomy Technique—Michels & Shacklett 











cortical vitreous posterior to the equator, is 
excised after ail visible leis material has 
been removed. 

Crush-Aspiration Technique.—The instru- 
ment tip is positioned im the pupillary 
space, and the anterior vitreous face and 
central portion ef the witreous gel are 
excised. Lens material may be drawn 
toward the cutting port during this time. 
Lens material is grasped, and the tip 
placed in the fluid space where a two- 
instrument method is used to crush the 
firm lens material. Lens material may be 
crushed in the pupillary space between the 
instrument tip-and a knife blade or in the 
vitreous cavity between the tip and a 
needle. When a knife is usd, lens material 
is positioned in the pupillary space and 
supported posteriorly by the vitrectomy 
instrument. A Ziegler knife is introduced 
into the anterior chamber, and the lens 
material is crushed between the flat side of 
the knife blade and the instrument tip (Fig 
1). Suction is simultanesusly applied to 
aspirate the fragmented lens material. 
Portions of the iens matrial usually fall 
posteriorly. These are retrieved, and the 
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Fig 4.—Large fragments of retained lens material protruding into 
anterior chamber (case 1). This materiel was removed using aspira- 
tion-fragmentation technique. 


Fig 5.—Left, Appearance of eye illustrated im Fig 4 seven months 
after removal of retained lens material. Conjunctival vessels are 
somewhat dilated, but eye appears wel! healed. Right, Fundus 
appearance of eye illustrated in Fig 4 and 5, left, seven months 
after removing retained lens material. Retina appears normal. 


process is repeated to remove all frag- 
ments. 


A needle may be introduced through the 
pars plana in the superonasal quadrant and 
used to crush lens material in the midvit- 
reous cavity (Fig 2). Lens fragments are 
held by the instrument tip and crushed into 
smaller pieces that mold into the cutting 
port. After removing all fragments, 
remaining cortical vitreous posterior to the 
equator is excised. 

Limbus-Extraction Technique.—A double 
Flieringa ring is sutured to the globe, anda 
knife tract is made into the anterior 
chamber through peripheral cornea. A 
partial-thickness 150° limbal groove is 
prepared. The anterior vitreous face is 
excised with the vitrectomy instrument, 
and as much vitreous gel is removed as 
possible, including cortical vitreous poste- 
rior to the equator. The lens is grasped by 
suction, positioned in the anterior cham- 
ber, and supported by the instrument tip. 
If the pupil does not dilate adequately, it 
may be necessary to mechanically distort 
the pupil in order to place the lens or lens 
nucleus in the anterior chamber. This is 
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Optic nerve has temporal crescent due to axial myopia. 





done by sliding one edge of the lens over 
the iris margin and depressing the opposite 
iris margin with a knife to position it 
behind the lens. A 27-guage needle is 
passed inzo the anterior chamber through 
the knife trect, and methacholine (Mecho- 
lyl) is injected to constrict the pupil. This 
incarcerazes the lens or lens nucleus in the 
anterior chamber. When the lens is 
supportee in the chamber, the vitrectomy 
instrument is withdrawn. 

The limbal incision is opened and a lens 
loop is paced under the lens to prevent 
posterior dislocation if the pupil is not 
small. The lens may be removed with a 
cryoprobe (Fig 3). However, it may be 
difficult to dry the lens surface adequately 
before applying the cryoprobe, because the 
posterior sclera tends to collapse and fluid 
from the vitreous eavity seeps anteriorly. 
The double Flieringa ring prevents col- 
lapse of the anteriomsegment. In some eyes 
it may be necessary to deliver the lens 
using a sliding technique, combining 
counter-pressure-and use of the lens loop to 
support the lens. 


With each of the above surgical 
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techniques, the fundus is examined by 
indirect ophthalmoscopy and scleral inden- 
tation after closing the sclerotomy. Any 
retinal breaks are treated with transscleral 
cryotherapy under direct visualization, and 
anterior retinal breaks are supported on a 
scleral buckle. If a retinal break is present, 
an air bubble is placed inside the eye. A 
needle is passed through peripheral cornea 
into the pupillary space, and intraocular 
fluid is withdrawn. This volume is replaced 
by gas, and the bubble size is adjusted to 
provide normal intraocular pressure. Post- 
operative positioning of the patient is used 
to place the intraocular bubble against the 
retinal break. 


REPORT OF CASES 
Aspiration-Fragmentation 
Technique 


Case 1.—A 70-y2ar-old man underwent 
an unplanned extracapsular cataract ex- 
traction in the left eye Nov 4, 1975. The 
operation was complicated by vitreous loss, 
and large fragments of lens material 
slipped into the vitreous cavity. Postopera- 
tively, he experienced considerable discom- 
fort in the left ey2 and was treated with 
acetazolamide, 250 mg every 12 hours, 
prednisone 60 mg/day, and topically 
applied steroid and cycloplegic medi- 
cations. The left eye continued to be red 
and uncomfortable. 

The patient was initially seen by us Nov 
25, 1975. The right eye had undergone an 
uncomplicated cataract extraction in Octo- 
ber 1974, and this eye was otherwise 
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Fig 6.—Lens nucleus in vitreous cavity after unplanned extracapsular 


cataract extraction (case 2). 


Moderate inflammatory debris 


surrounds lens nucleus (from Michels and Ryan”). 
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Fig 7.—Postoperative appearance (case 2) six months after 
removal of lens nucleus using crush-fragmentation technique. 


Mild corneal edema is present in area of light reflex (from Michels 


and Ryan”). 


normal. Visual acuity was 20/25 in the 
right eye and light perception with projec- 
tion in the left. The left eye was moder- 
ately injected, and mild corneal edema was 
present as well as moderate aqueous flare 
and occasional cells in the anterior cham- 
ber. Intraocular pressure was 16 mm Hg in 
the right eye and 26 mm Hg in the left eye 
on acetazolamide therapy. A large piece of 
lens material was present in the anterior 
portion of the vitreous cavity, and this 
material would enter the anterior chamber 
during face-down positioning (Fig 4). 
Other fragments of lens material were 
present in the posterior portion of the 
vitreous cavity. The retina appeared 
attached where it could be visualized. 
Removal of the retained lens material 
was advised, and the operation was 
performed Nov 26, 1975, using the Douvas 
rotoextractor. The lens material was soft, 
and it was removed using the aspiration- 
fragmentation technique. Low choroidal 
detachments were present in each quad- 
rant, but the retina was not detached and 
no complications occurred. 
Postoperatively, the left eye was treated 
with topically applied steroid, cycloplegic, 
and antibiotic medications. The prednisone 
dosage was tapered and discontinued 
during the next five weeks, and the eye 
healed without complications. Visual acuity 
in the left eye was correctable to 20/40 J uly 
6, 1976. At that time the cornea was clear, 
and the intraocular pressure was 16 mm 
Hg without glaucoma therapy. No aqueous 
flare or cells were visible in the anterior 


chamber. The ocular media were clear, and 
the retina was attached (Fig 5). 


Crush-Fragmentation Technique 


Case 2.-A 70-year-old man underwent 
an unplanned extracapsular cataract ex- 
traction in the left eye July 9, 1974. This 
was complicated by loss of the lens nucleus 
into the vitreous cavity. Postoperatively, 
he was treated with topically and system- 
ically administered steroids and acetazo- 
lamide. The left eye remained moderately 
injected and the intraocular pressure was 
elevated. 

The patient was first seen by us Oct 31, 
1974. Visual acuity was correctable to 20/30 
in the right eye and 20/300 in the left. The 
right eye was normal except for mild len- 
ticular nuclear sclerosis. The left eye was 
moderately injected, and a moderate aque- 
ous flare and many cells were visible in the 
anterior chamber. Mild epithelial edema 
was present involving the superior one 
third of the cornea, and a vitreous strand 
was incarcerated in the limbus incision at 
11 o'clock. A brunescent-appearing lens 
nucleus was present in the posterior 
vitreous gel surrounded by a moderate 
amount of inflammatory debris (Fig 6). 

Surgical removal of the lens nucleus was 
advised, and an uncomplicated operation 
was performed Nov 8, 1974. The lens 
nucleus was removed using the crush-aspi- 
ration technique with the Douvas rotoex- 
tractor and a Ziegler knife introduced 
through the limbus. The lens material 
proved to be quite firm, and lens frag- 
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ments repeatedly fell posteriorly. These 
were retrieved from the surface of the 
retina using a vitrectomy instrument. The 
intraocular surgery required one hour to 
remove all lens fragments, and 500 ml of 
irrigating solution was used. 
Postoperatively, the left eye was treated 
with topically applied steroid, cycloplegic 
and hyperosmotic medications, and sys- 
temically administered acetazolamide. 
Moderate central corneal edema was pres- 
ent, and recurrent erosions of the central 
corneal epithelium occurred. A constant- 
wear soft contact lens was fitted one 
month after the operation. This lens was 
wern for six weeks and thereafter no addi- 
tional epithelial erosions occurred. The 
intraocular pressure remained elevated for 
six months, and acetazolamide therapy was 
required to contro’ the pressure. There- 
after, the intraocular pressure returned to 
normal and the acetazolamide was discon- 
tinued. Central comeal edema persisted 
with mild bullous keratopathy. Visual 
acuity was correctable to 20725 in the left 
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eye Oct 23, 1975, and the intraocular pres- 
sure was 20 mm Hg. The eye appeared 
normal except for mild persistent corneal 
edema (Fig 7). 


Limbus-Extraction Technique 


Case 3.—A 59-year-old woman under- 
went an unplanned extracapsular extrac- 
tion of a morgagnian cataract in the right 
eye June 23, 1976. The operation was 
complicated by loss of the lens nucleus into 
the vitreous cavity. A sector iridectomy 
and anterior vitrectomy were performed, 
but the nucleus could not be retrieved from 
the vitreous cavity. Postoperatively, the 
patient was treated with topically applied 
steroid and cycloplegic medications, and 
prednisone, 60 mg/day. The right eye 
remained moderately inflammed and un- 
comfortable. 

The patient was first seen by us June 29, 
1976. The left eye had previously under- 
gone an uncomplicated cataract operation 
and was otherwise normal. Visual acuity 
was correctable to 10/200 in the right eye 





Fig 8.—Appearance of eye (case 3) six days after unplanned extra- 
capsular cataract extraction and loss of ‘ems nucleus into vitreous 
Cavity. Moderate edema involves Superior one half of cornea. 





i 


Fig 9.—Eye illustrated in Fig 8 during removal of lens nucleus 
using limbus-extraction technique. Nucleus (arrows) was posi- 
tioned in anterior chamber using vitrectomy instrument. 


Fig 10.—Appearance of eye illustrated in Fig 8 and 9 six weeks after 
removal of the lens nucleus. Corneal edema has cleared. 


and 20/25 in the left. Moderate corneal 
edema was present, involving the superior 
one half of the right cornea (Fig 8). 
Moderate aqueous flare and a few cells 
were present in the anterior chamber, and 
the intraocular pressure was 10 mm Hg in 
the right sye A darkly brunescent lens 
nucleus was present in the inferior portion 
of the vitreous cavity surrounded by mild 
inflammatory debrs. 

Surgical removal of the lens nucleus was 
advised, and the operation was performed 
June 30, 1976. A Embus-extraction tech- 
nique was chosen to reduce the intraocular 
operating time and the volume of irrigat- 
ing solutior to minimize further damage to 
the corneal endothelium. A posterior 
vitrectomy was performed using the Dou- 
vas rotoexcractor, and the nucleus was 
positioned in the anterior chamber (Fig 9). 
Sufficient iris support was achieved to hold 
the nucleus despite the previous sector 
iridectomy. The nucleus was extracted 
with a cryoprobe. 

Postoperztively, the right eye was 
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*Case reports i in text. 


rented with topically applied steroid, anti- ` cations caused by a posteriorly dislocated material is mixed with vitreous gel. 


jotic, and cycloplegic medications. The eye lens or retained nonencapsulated lens A firm lens or lens nucleus may be 
“healed. without complications, and the ~ material after cataract surgery (Table). removed by first trapping it in the 
age ere oS w y ere anterior chamber, or the lens may be 
er. Visual acuity: (Was correc a> è +o COMMENT removed from the vitreous cavity 


2/40 Aug 17, 1976, and only mild corneal Indications f lof R k h. V 
‘edema was present (Fig 10). A mild aque- ndications for removal of a posteri- using an open-sky approac arious 


ous flare was visible but no cells were orly dislocated lens or retained lens techniques have been described using 
present in the anterior chamber. The ‘material after cataract surgery. are needles to trap the lens in the anterior 
intraocular pressure was 12 mm Hg. The | controversial. Severe glaucoma, m= ~ chamber after face-down positioning 
ular media were clear, and the retina was © traocular inflammation, or nae a vi- -of -the patient before or during the 
attached. ee : < sual disturbances caused by the lens operation.’ Verhoeff* used a saline 
material are indications for removal. ‘solution stream to float a posteriorly 

Materials and Results Soft lens material is readily aspi- — dislocated lens into the pupillary space 

We have usec. these surgical techniques © rated,” bat this may be difficult or where it could be grasped. Other 
to treat ten consecutive cases with compli- - impossible if nonencapsulated lens authors have used a diathermy 
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spear,” or eryoprobe?"*? or other 
instruments'™*** to. remove the lens 
directly “rom tthe vitrecus cavity with 
or withoat excision o7 the vitreous. 
These orior-methods were not effec- 
tive in tweating noneacapsulated lens 
materialanixed with formed vitreous. 
Aspiratien techniques are used to 
partially dislocated lens and 
not suitable for eyes with com- 
plete posserior dislocation of the lens. 
Also; the lens capsula is usually not 
removed by aspiratien. and difficul- 
ties-oceuz if the lens material is firm 
and canaot de aspirated into the 
needle tip. Techniques used to trap the 
lens or lens nucleus in the anterior 
chamber are not effective when 
vitreous arevents anterior movement 
— aosteriorly dis located- lens. 
Techniques requiring intraoperative 
cemere, of weedles through the pars 
witn the patient in a face-down 
ion are technically difficult and 
m Direct extraction through 
an open-sxy approach requires a large 
limbal ineisior, and the corneal endo- 
thelium may be damaged by. pro- 
longed ezposure to air or by direct 
trauma Caring open-sky vitrectomy. 
isualiza‘ion is not optimum while 
mobilizins anc remoy:ng a lens from 
‘the poste ior segment. using an open- 
_ sky appreach, and this method is not 
“suitable i” the lens is adherent to the 
retina. Assaline solution stream used 
to float the lens inte the pupillary 
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space may cause a retinal tear. 
Finally, the vitreous gel is not 
removed by most of these techniques, 
and excision of the vitreous is usually 
incomplete with the open-sky vitree- 
tomy method. Remaining cortical 
vitreous may cause later complica- 
tions. 

The pars plana vitrectomy tech- 
nique offers several advantages.’ 
The method is flexible and can be 
altered to deal with various types of 
lens material. It is suitable for remov- 
ing nonencapsulated lens fragments 
and has advaniages inherent in the 
closed vitrectomy technique. These 
advantages include normal or elevated 
intraocular pressure during surgery, 
and optimum visualization provided 
by fiberoptic intraocular illumination. 
In addition to removing the lens ma- 
terial, the posterior cortical vitreous 
gel is excised, and this prevents later 
complications, including transvitreal 
traction bands and severe epiretinal 
membranes. Also, this technique re- 
sults in an eye ‘filled with fluid into 
which gas can be placed if a retinal 
tear or detachment occurs during or 
after surgery. Finally, the objectives 
of the operation—including removal of 
lens material, vitrectomy, treatment 
of retinal complications—are comi 
pleted during one procedure. 

However, the pars plana vitrectomy 
method also has certain disadvan- 
tages. The operation is complex and 
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requires special instrumentation and 






experience. It requires sufficient elar. 
ity of the cornea to permit visualiza 
tion of the postenior segment. Compli 
eations can oceur that may be difficult. 
to manage successfully, including se 
vere intraocular bleeding or an exten 
sive retinal tear. Also, the corneal 
endothelium may. decompensate if the 
operation is long and a large volume 
of intraoeular isrigating solution is 
required. Finally, examination of the 
fundus is difficult after the pupil is 
constricted when the limbus-extrac- 
tion technique is used. E, 

The- ckoice of surgical method 
depencs on the features of each case... 
We prefer to aspirate soft lens ma- 
terial and to excise soft material. 
mixed with vitreous gel. Moderately 
firm material is removed by cutting 
and asviration combined with use of 
the crush technique. This permits the 
operation to be completed using: a 
closed vitrectomy approach. without a 
limbal incision. Firm lens materialis: 
removed using # crush technique. if- 
the patient is young and the corneal 
endothelium is healthy. This tech- 
nique may require prolonged operat- 
ing time, and we prefer the limbal 
extraction tecknieue i in older patients _ 
or in patients with partially decom- oe 
pensated corneal endothelium. 
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ə A 5-week-old male infant had small 
ure, microphthaimia, bilateral rheg- 
jogenous retinal detachments, ventric- 
r septal defect, and fundus lesions 
suggestive of previous chorioretinitis. 
Diagnostic workup failed to disclose a 
cause of the intraocular disorder. Bilateral. 
‘retinal detachment surgery, performed 
when the boy was 2 and 3 months of age, 
‘has appeared successful 12 months 
postoperatively. This may be a description 
ol the youngest patient with rhegmatoge- 
“nous retinal detachments that were sub- 
sequently repaired. 

-= (Arch Ophthalmol 95:1 774-1776, 1977) 


Res detachment in infancy is an 
-AV uncommon occurrence. It is usu- 
ally associated with other findings, 
such as prematurity, myopia, Coats’ 
disease, lattice degeneration, trauma, 
aphakia, and chorioretinitis. Retinal 
detachment in children is character- 
ized by a hereditary disposition and 
prenatal ocular maldevelopment. Ret- 
al detachment in infants, apart 
om that associated with retrolental 
fibroplasia, is ‘extremely rare. 

This report describes a case history 
of a 3-month-old infant with bilateral 
egmatogenous retinal detachment 







“mology, University of Ilinois Eye and Ear Infir- 
mary, 1855 W Taylor St, Chicago, TL 60612 (Dr 
Kut). 


Reprint requests to Department of Ophthal- 
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Rhegmatogenous Retinal Detachment 


Edward Mann, MD; Leonard J. Kut, MD; Chang Bok Lee, MD 


and microphthalmia who subsequent- 
ly underwent surgical repair of these 
detachments. ; 


REPORT OF A CASE 


“A Beweek-old boy was referred for 
ophthalmologic evaluation because of his- 
cardiac murmur believed caused by rubella. 


“He was the 2,480-gm product of a-16-year- 


old, para 1, gravida 1 mother at 3T weeks’ 


: gestation. The mother was well throughout 


her ‘pregnancy and the delivery. was 


uncomplicated. The infant never received | 


oxygen or experienced distress. There was 
no family history of retinal detachment. 
Results of a physical examination at the 
time of birth were normal apart from a 
grade III/IV systolic heart murmur. His 
small stature placed the infant within the 
third percentile for length, weight, and 
head circumference. No spleen or masses 
were palpable. Jaundice developed and was 


maximum at day 4 (total bilirubin value, 14 - 


mg; direct bilirubin value, 0.9 mg). Mother 


“and baby were both blood type-A positive 


and Coombs’ test negative. The hematocrit 


-reading was normal and there were 4% 


reticulocytes. Results from serology of the 
mother’s and cord blood were negative. 
Stool and blood cultures at 4 weeks of age 


were negative for bacteria and virus. The © 


karyotype was normal. Findings of a 


neurologic examination were normal. A- 
cardiologist believed the patient to have a 


ventricular septal defect. Electrocardio- 
gram and chest, skull, and orbital x-ray 
films were normal. Rubella hemagglutina- 
tion inhibition (HI) titers and cytomegalo- 
_virus titers, which were initially 1/40 and 
1/32, respectively, were normal -two 


~<months later. The initially drawn titers 


-were slightly lower than those of the 


mother. The Sabin-Feldman dye test done, 
in the patient. was negative for toxoplas- 


~“ mosis. 


At 5 weeks of age, the patient was 
examined while under general anesthesia. 


‘Corneal diameters were 9 mm (horizontal) 


and 8.5 mm (vertical) in both eyes; retinos- 


_ copy was +7.50 spheres; and Sehidtz ton- 
ometry, 12 mm Hg in both eyes. The cornea 
cand lens were clear and normal. Gonios- 


copy findings were normal. Retinal draw- 
ings were made at this time (Fig 1 and 2); 
fundus photographs were also taken (Fig 3 
through 5). The discs were normal and 


_ there was no proliferation or dragging of 
vessels. There were no hemorrhages, exu- 


dates, or colobomas. The vitreous appeared 
clear. In the left eye, the nasal half of the 
retina showed a bullous detachment, 


“extending to the dise, with a large hole and 


a small round hole side by side at the 
equator at 11 o'clock. Unlike those of juve- 


= pile retinoschisis, these were full-thickness 


holes with detached retina. Circumscribed 


Fig 4.—Retinal drawing. 
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Fig 2.—Refné drawing. 





Fig 4.—Furdus photograph of left eye. 
Retinal detachment extending to nasal 
aspect of disc Hyperpigmentation in 
macular area. 


and irreguler punched-out areas of chorio- 
retinal atroshy were present at the poste- 
rior pele. There was a scattering of 
pigment over the entire fundus. In the 
right eye a bulbus retinal detachment was 
present ove- nos: of the temporal half of 
the retina witk multiple irregular tears in 
the equatoral -egion at 12 o'clock. Two of 
the tears kad rolled edges, one at the 
anterior edge, tke other at the posterior 
edge. A nasal demarcation line indicated 
spontaneous resorption of subretinal fluid. 
There was pigment scattered anterior to 
the demarcacio= line. Punched-out areas of 
chorioretina. atrophy were present in the 
posterier po2. “he patient was discharged 
and readmit_edsone month later for reeval- 
uation. At tis time the fandus picture in 
both eyes wes unchanged and the right eye 
was repaire] surgically. The areas of 
retinal holes w=re treated with cryopexy, 
followed by drainage of subretinal fluid 
and placement əf a silicone exoplant from 
10 to 1 @clocz. Bostoperatively, the patient 
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Fig 3.—Fundus Photograph of right eye. 
Temporal retinal detachment extending to 
macula. 





Fig 5.—Fundus photograph of left eye. 
Large round hole at 11 o'clock position. 


did well. One month later the patient was 
readmitted. The retina in the right eye was 
flat on the buckle with no fluid present. 
The left eye was unchanged from the 
initial examination and was repaired at 
this time. Cryopexy was applied in the area 
of the holes, followed by drainage of sub- 
retinal fluid and placement of a silicone 
exoplant from 9 to 12 o’clock. The postoper- 
ative course was uneventful. 

The child was readmitted 12 months 
later and reexamined while under general 
anesthesia. He was found to have complete 
reattachment of both retinas. An electro- 
retinogram performed at this time showed 
normal A waves with almost absent B 
waves. 


COMMENT 


Retinal detachments with vitreoret- 
inal degeneration? and hereditary 
rhegmatogenous retinal detachment 
in children»? have been reported. Also, 


retinaldezachment has been described 
in association with optic nerve anoma- 
lies and posterior hyperplastic pri- 
mary vitreous.* Detachments have 
been noted im association with the 
morning glory syndrome.’ Congenital 
retinal detachment has been common 
in microphthalmic eyes,* but differs 
from acquired detachment in being 
nonrhegmatogenous.’ Juvenile retinal 
detachment has been described in 
micropathalmic eyes in association 
with trauma.* A number of syndromes 
with juvenile retinal detachment and 
skeletal abnormalities have been re- 
ported.* These include Wagner’s hya- 
loideoretiral degeneration (retinal de- 
tachment, flat facies, and cleft pal- 
ate); a syndrome consisting of retinal 
detachment, joint hypermobility, and 
cleft palate; and another syndrome 
with rezinal detachment and spondy- 
loepiphyseal dysplasis congenita. 

Frequently, retinal detachment in 
infants accompanies the retinopathy 
of prematurity.” There are several 
reports of juvenile retinal detachment 
in association with chorioretinitis,"-“ 
However, specific and detailed reports 
of these cases and the appropriate 
treatment are laeking. In a review of 
cases of juvenile retinal detachment 
by Tassmen,"' 27% had a history of 
prematurity. Approximately 4% (two 
patients) had substantial uveitis. 
Uveitis was responsible for vitreous 
disturbances, retinal traction, and 
detachment in these patients. Gail- 
loud et al? state that the finding of 
retinal detachment and uveitis was 
not particularly rare in their series of 
367 cases of juvenile detachment. In 
40 of their patients, uveitis was 
present in conjunetion with the retinal 
detachmen: but was not responsible 
for the detachment. However, in 
another group of ten eyes in their 
review, zhe detachment was believed 
to be seeondary ta the uveal reaction. 
Another case is reported" of chorio- 
retinitis, vitreous involvement, and 
preretinal fibroplasia with subsequent 
horseshoe break and retinal detach- 
ment. 

Toxoplasma may produce either a 
congenital or acquired chorioretinitis. 
Ocular involvement may occur in the 
form of bilateral chorioretinitis. On 
resolution, these lesions appear 
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atrophic and pale with pigmented 
margins. The lesions may be macular, 
_ peripapillary,.or in the periphery. 
Positive dye test results are highly 
suggestive of toxoplasmosis, but neg- 
ative results do not rule out the possi- 
bility." Unlike toxoplasmosis, the 
pigmentary. changes. in the present 
case suggest a more diffuse inflam- 
ation than the characteristic intense 
focal lesions. In addition, the negative 


The ocular findings of cytomegalic 
inclusion disease include both chorio- 
retinitis and microphthalmia. The cho- 
retinal lesions are frequently mul- 
tiple and peripheral with less destruc- 
tion than -the (large  punched-out 
ntral lesions of congenital toxoplas- 
is.’ The declining cytomegalic 
rus titers point-against this cause. 
‘Congenital herpes infection may be 
responsible for microphthalmia in the 
newborn, which occasionally occurs in 
association with microcephaly with | 
intracranial ‘calcification and retinal 
dysplasia. 

-Microphthalmia and pigmentary 
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changes inthe fundus may accompany 
Yubella embryopathy. However, rubel- - 


la titers, which were initially elevated 
in the patient and mother, were 
normal in the patient two months 
later. 

The fundus appearance in the pres- 
ent patient is not particularly diag- 
nostic of any definite cause. Retinal 
holes ‘or tears were present in both 
fundi. The vitreous appeared clear, 
although two of the tears in the left 
eye had rolled edges. At both posterior 
poles there were punched-out areas of 
chorioretinal atrophy. Both retinas 
showed diffuse pigmentary mottling. 

A rough estimation of the time 
occurrence of the intraocular inflam-. 
mation can be made.'* If the process 
had oceurred during the first. three 
months of gestation, there would have 
been a major disruption of the globe. 
Had the process been severe before 
the fifth month of gestation, retinal 
vessels would have been absent, the. 
retina less well differentiated, and the 
sclera thinned and bulging. The 
process ir this patient probably arose 
sometime after the fifth month or 
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T} e Fishmouth Phenomenon 








I. Cl 


Ronald. C. Pruett, MD 


eh dypical fismmouth retinal break is a 
large. ‘horseshoe-shaped tear, located 
near the equator, with- an associated 
, bullous retinal detachment. During scleral 
5 buckling and drainage of subretinal fluid, 
+ break tends to open more widely, 






Clinical atbarectaiiatiod that permit pre- 
operative anticipation of the fishmouth 





amer are reviewed. The surgical 
. methods include: an equatorial implant 
with a meridional addition, a two-band 











s : solid-silicone implant 
(wedge) ‘with an encircling element is 
recommended, as are other technical 
: manewvere'that may be helpful in trouble- 
“some Sases.. 
(Arca Ophthalmol 95:1777-1781, 1977) 








though the origin of the term 
“‘fishmouth” is cbscure, it has 
been commonly used by retinal de- 
tachment surgeons for many years.™? 
Simply deinec, fishmouth refers to 
the tendency of certain retinal breaks 
to open more widely during scleral 
buckling snd drainage of subretinal 
fluid. This can produce a paradoxical 
aggravatien of the problem. In this 
paper, the mos: frequent characteris- 
tics of the-fishmouth phenomenon are 
described, ard several surgical 
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inical Characteristics and Surgical Options 


techniques that have been proposed 
for its management are reviewed. 


CLINICAL CHARACTERISTICS 
Preoperative 


A retinal break that is likely to 
fishmouth during surgery can often 
be recognized during the preoperative 


examination. Typically, it is a large 


horseshoe-shaped tear that may have 
a rolled. posterior edge (Fig 1). The 
flap of the tear appears elevated and; 
if a retinal blood vessel bridges the 
break, vitreous hemorrhage is eom- 
mon. The tear is usually located near 
the equator of the globe and is 
accompanied by a ballooning detach- 
ment of the retina. A radial retinal 
fold is frequently found extending 
from the tear toward the posterior 
pole, and the detachment may cross 
the ora serrata to involve the epithe- 
lium of the pars plana ciliaris, espe- 
cially in the quadrant in which the 
break is located. When the tear and 
detachment are superior, rapid pro- 
gression is the rule, and the patient 
seeks help soon after the initial symp- 
toms appear and before the detach- 
ment becomes total. By indirect oph- 
thalmoscopy, the tear is seen to 
retreat from the indentation that is 
produced by scleral depression, and it 
resists closure. Settling of the detach- 
ment may be observed in some 
patients who have been kept supine 
with their eyes closed for several 
hours, owing to a redistribution of 
fluid from the subretinal space into 
the vitreous cavity. Vitreous traction 
on the anterior flap and possibly an 


epiretinal membrane in the vicinity of 


a fishmouth break may be important 











determinants ef its behavior. These 
biomicrascopical features of the phe- 
nomenon are currently under investi- 
gation. FI. Tolentino, MD, unpub- 
lished data). 






Gperative 
Durirg surgery, localization of a 
fishmouth bresk zan be problema 
owing to a parallactic effect: produced 
by high retina! bullae. The elevation 
of the retina may also prevent. plai 
ment of a visible diathermy mark at 
the posterior margin of the tear. Th 
will require estimation of the locatior 
and area cf the desired scleral buck- 
ling. Ir addition, when. subretinal. 
fluid is released and the retinal bullae” 
collapse, skewed settling can occur 
such thet the breax falls on a meridian 






































Fig 1.—"ypical fspmouth retinal - break: 
equatoria! horseshoe-shaped ‘tear with 
rolled posterior ecge, associated with: 
radial refinal fold and bullous detachmen 

Note detachment of ora serrata an 

epithelium of pars plana ciliaris in quad- 
rant.of tear. : 


Fishmouth Phenomenon- 





_ other than that predicted. This is more 
-common if there are fixed retinal 

-folds in the vicinity of the break. It is 
__ particularly troublesome when a small 
_ buckling device has been used and. the 
break settles near or off its edge. 
‘Breaks that are connected to a rigid 
radial fold may completely fail to 
settle with drainage because liquid 
vitreous has passed via the retinal 
break and through the fold. In this 
case, the tear will appear more 
< elevated and open (“fishmouth”) than 
_ before the release of fluid. 

A nondrainage approach is not 
“without problems either. One must 
“still contend with the difficulties. of 
localization and buckle placement, and 
the break can retreat from the inden- 

tation as occurs during preoperative 
scleral depression. Because intraoc- 
ular tension limits the degree of buck- 
ling that is possible during surgery 
without drainage, hopefully retinal 
settling will occur during postopera- 
tive bedrest, the settling will not be 










































sufficiently to permit adhesion 


‘around the break. 


Postoperative 


The problem most often encoun- 
“tered with fishmouth tears, postoper- 
atively, is their tendency to leak. This 
may result in delayed reattachment or 
in nonattachment, with the need for 
“additional maneuvers or reoperation. 
A persistent radial retinal fold, con- 
“nected to the tear and extending 
“posteriorly, is the most common of- 
fender. 


SURGICAL OPTIONS 


-Fishmouth retinal tears have been 
< managed by a variety of methods. 
Some surgeons modify their usual 
approach to deal with the problem; 
‘others use technical “tricks” that can 
turn potential failure into success. A 
‘number of these procedures are 
discussed. 


Scleral. Buckling Techniques 


Equatorial Implant With Meridional Addi- 
---tion.—When scleral buckling was done with 
-> encircling polyethylene tubing, large fish- 
mouth tears could be isolated from the 
“posterior pole by a high, narrow ridge 
produced by the implant. Because the 
break could remain open between the buck- 


skewed, and the buckling will expand - 


ling and the ora serrata, recurrence of the 
detachmert was possible due to an “end 
around” leak or a posterior leak through a 
radial retinal fold. This, plus a high inci- 
dence of erosion of the ocular coats by 
polyethylene, led te its abandonment in 
favor of softer silicone-rubber implants. 
Wide silicone implants were introduced to 
close the break directly, and permanency 
was more assured by an elastic, silicone- 
rubber, encircling element.*> However, the 
equatorial orientation of the buckling still 
could produce radial folding in the retina, 
with subsequent leakage. To solve this 
problem, an additional meridional implant 
was placed beneath the break. It extended 
posterior to the equatorial buckling, within 
a small scleral pouch, to occlude the radial 
fold (Fig 2). 

This time-proved method remains a 
useful approach, particularly in the pres- 
ence of extensive vitreoretinal traction 
along the equator or vitreous base, and it is 
easily adapted for inclusion of multiple 
meridional additions if several fishmouth 
breaks are encountered. A more recent 
modificatien uses partially hydrated gela- 
tin as the meridional element.’ Additional 
swelling of the gelatin occurs postopera- 
tively, butit is gradually absorbed during a 
period of months. For this reason, gelatin 
is used only when the break is well situated 
on the equatorial buckling, which ensures 
continued reduction of vitreoretinal trac- 
tion after it has disappeared. The use of 
nonabsorbable, swelling, hydrophilic, poly- 
mer material for the same purpose’ is still 
in the experimental stage. 

Two-Band Procedure.—Basically, this pro- 
cedure is a variation of the equatorial 
implant operation with meridional addi- 
tion?” It uses two encircling, silicone 
bands, one over the equatorial implant and 
a second cisplaced posteriorly to maintain 
the indentation of a radial or club-shaped 
silicone addition (Fig 3). Although techni- 
cally difficult and time consuming to 
perform, this is a good mehtod for dealing 
with very posterior breaks and long antero- 
posterior tears, which tend to fishmouth. 

Broad Scleral Buckling.—In this opera- 
tion, an extensive scleral bed is dissected to 
accommodate a solid, silicone, equatorial 
implant that is up te 16 mm in width (Fig 
4)" The dimensions of the buckling are 
great enough to occlude any anterior or 
posterior retinal felds associated with a 
fishmouth break. Anatomically, the proce- 
dure is highly successful, but it is attended 
by a number of difficulties. Posterior 
surgical exposure is a problem that often 
demands the disinsertion of multiple 
extraocular muscles. In addition, compres- 
sion of vortex vein ampullae results in a 
higher inddence of postoperative choroidal 


detachment that is of sufficient magnitude 
in some cases to produce angle-closure 
glaucoma that requires choroidal drainage 
and peripheral iridectomy. The typical 
patient has a postoperative, peripheral, 
visual-field defect that extends te within 
25 to 35 degrees of fixation. This can be 
clinically important if the lower field is 
affected. 

Episcieral Silicone Sponge.—A modifica- 
tion of the Custodis procedure gained 
popularity in recent years with the advent 
of silicone sponge material and the availa- 
bility of good cryosurgical instrumenta- 
tion.’ The use of transcleral eryoapplica- 
tions and externally applied buckling 
devices promised easier and shorter oper- 
ations. In some cases, the risk that 
accompanies drainage of subretinal fluid 
can be avoided. A nondrainage approach, 
with an explant that expands postopera- 
tively, will often be successful in closing 
fishmouth breaks (Fig 5). A more impor- 
tant contribution made by the advocates of 
a nondrainage approach, however, was the 
reemphasis on the desirability of a merid- 
ional orientation for the buckling.“ 

There are negative aspects of this tech- 
nique that also must be mentioned. Expo- 
sure during placement of posterior mat- 
tress sutures can de difficult and, in the 
presence of thin or staphylomatous sclera, 
ean be hazardous. Predetermination and 
later modification of the shape and size of 
the buckling effect is also more difficult 
with episcleral sponge than with implants, 
and it ig not suitable for combination with 
an encireling band. That is, an encircling 
band will maintain permanent buckling 
only in the narrow area where it crosses an 
episcleral sponge, and both the anterior 
and posterior ends of the sponge even- 
tually lose their buckling effect.” If the 
subretinal fluid is not drained, postopera- 
tive bed rest is more often necessary, and 
this can be dangerous, especially for the 
elderly. Finally, although not definitely 
established in recent reports, ™!® and 
according to a conversation with T. C. 
Burton, MD, (March 1977), there may be a 
higher incidence of extrusion, with or 
without infection, when silicone material is 
used as an explant rather than being 
buried beneath scleral flaps. When buck- 
ling elements must be removed, redetach- 
ment can be expected in some eyes, partic- 
ularly those with infection." 

Wedge Scleral Buckling.—For the closure 
of fishmouth breaks, this operation at- 
tempts to combine the advantages offered 
by primary radial buckling with those 
provided by solid siliecone-rubber implants: 
variable and predictable size and shape of 
the buckling produced, suitability for use 
with an encircling element to assure 
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Fig 2.—Equaterial implant with meridional 
addition. 





Fig 5.—Epissteral silicone sponge. 


permanency, end a low extrusion and 
infection rate. It is a procedure that can 
easily be modified for treatment of 
multiple breaks and for combination with 
equatorial backang to relieve circumferen- 
tially oriented ~itreoretinal traction. 

A tapered radial implant was designed 
so that the rdlative shortening of the 
reles of the gobe would be more nearly 
equal aleng she meridian buckled (Fig 6). 
That is, the pe~centage reduction in the 
circumference Œ the circle of the globe at 
the ora serrata would approximate that at 
the equator ar] also that obtained far 
posteriorly. This would allow the retinal 
redundancy, produced by any buckling 
procedure, to besimilar at any point along 
the radius of thebuckle, and this would also 
reduce the ferclency for radial retinal 
felding and leazage to occur. A narrow, 
beveled anterior extension and a thick, 
bluntly pointed -pesterior extension were 
incorporated to cut off leakage through 
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Fig 3.—Two-band Procedure. 





Fig 6.—Wedge scleral buckling. 


retinal folds in either direction. The 
implant is usually used with a single, encir- 
cling band and with drainage of subretinal 
fluid. It is placed within a scleral bed in 
most cases, but it also can be used as an 
explant if the condition of the sclera prohi- 
bits dissection. Details of the operation are 
presented in “The Fishmouth Phenome- 
non,” part 2. 


Other Maneuvers 


When the fishmouth phenomenon is 
anticipated, a brief period of preoper- 
ative bed rest (< 24 hours) can some- 
times be helpful. However, regardless 
of whether reduction in the size of the 
retinal bullae occurs, and no matter 
which buckling procedure has been 
selected, the problem of accurate local- 
ization of the break must be con- 
fronted in the operating theater. For 
this, a “three-point” localizatien tech- 





Fig 4.—Broad scierl buckling. 





Fig 7.—Three-point -ocalization of tear. 


nique is recommeaded. An attempt is 
made to determine precisely the 
meridian of the -etinal tear and, if 
possible, to place a visible diathermy 
mark at its posteior edge. The two 
anterior “horns” of a horseshoe- 
shaped tear are located similarly, 
giving the operatcr a triangular local- 
ization pattern. Tais method reduces 
the chanee of erroneous localization, 
allows estimation əf the size of the 
break, and also indicates the area of 
buckling required Fig 7). 

For these who eect to release sub- 
retinal fluid, several suggestions may 
be useful To diseourage fishmouth- 
ing, select a drainage site as remote 
from the break as possible.’ If tonom- 
etry indicates tha: the eye is quite 
soft, the sutures over the buckling 
may be partially pulled up and tied 
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with a slip knot before the perforation 
is performed (Fig 8, left). This makes 
early closure of the break more likely 
during the release of subretinal fluid. 
If there is a large volume of fluid to be 
drained, gentle external pressure over 
the buckle during drainage, while 
monitoring the perforation site, can 
also be used for the same purpose (Fig 
8, right). After drainage, the perfora- 
tion site is closed, the sutures over the 
buckle are pulled up completely with 
slip knots, and ophthalmoscopy is 
performed. 

Ophthalmoscopy will reveal one of 
several situations. If the break is 
closed and the retina is flat, all sutures 
should be permanently tied, the encir- 
cling band should be oriented, ad- 
justed, and anchored, and the opera- 
tion terminated. If the break is 
occluded but residual subretinal fluid 
remains near the perforation site, this 
may be released before closure. When 
the tear appears closed but marked 
hypotony exists, an injection via the 
pars plana ciliaris of balanced physio- 
logic saline solution is advised for 
restoration of intraocular volume and 
tension.” This is done before final 
adjustment of the encircling band. 
The injection will often partially or 
completely reduce any redundant ret- 
inal folds over the buckled region and 
may help to prevent postoperative 
choroidal detachment. If postdrainage 
ophthalmoscopy shows good retinal 
settling but with a large radial fold 
connecting an elevated fishmouth 
break to an area far posterior to the 
buckling, several subsequent steps 
may be considered. The simplest 
maneuver is to place a narrow radial 
strip of gelatin material beneath the 
solid silicone implant. Frequently, this 
will close the break and fold immedi- 
ately or will do so during its postoper- 
ative swelling. If the eye is very soft, 
another approach involves the use of 
air injected through the pars plana 
ciliaris into the vitreous cavity. With 
head positioning after surgery, the air 
bubble can be used for internal 
tamponade of the tear and fold. As a 
last resort, a perforation site can be 
prepared in the bed of the scleral 
buckling in order to incarcerate and 
occlude the fold posterior to the break 
deliberately. Sometimes these steps 
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U (oe 
Fig 8.—Early closure of tear while monitoring release of subretinal fluid. Left, Sutures 
over buckling partially pulled up. Right, Gentle external pressure over buckling. 





Fig 9.—Fishmouth tear and radial fold after drainage of subretinal fluid can be closed by. 
Left, Meridional addition of gelatin or silicone rubber and internal air temponade. Right, 
Incarceration of fold into perforation site in scleral bed. 





Fig 40.—Occlusion-injection technique. Left, Tear occluded by external pressure until as 
much subretinal fluid as possible is released (Fig 8, right); after tying suture over 
perforation site, air is injected into vitreous cavity while external pressure is gradually 
reduced. Right, Expanding gas bubble carries tear and detached retina into final position 
on buckling. Air injection continued until tonometry indicates normal intraocular 
tension. 
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are combined (Fig 8), 

In some eyes, preventive measures 
iUestarcling, tke break will fish- 
md de seen on a high retinal 
7 drainage. For these trou- 
= 2a8es, an “occlusion-injec- 
hnique may be tried (Fig 10). 
: skilled assistant applies 
ne pressure over the buckling to 
the break while all available 
ira fuid is released. The per- 
foration site is closed, and air is slowly 
injected iete the vitreous cavity while 
the assisten: maintsins externa! pres- 
sure, thea gradualy reduces it as 
normal iatraocular sension is ap- 
preached. This requires monitoring of 
dar pressure during the injec- 
tion and also secure fixation of the 

og -evaid damage to the lens in 

phakic 2325 The external pressure 
the break closed and prevents 
C #ranto the subretinal space, 
In effeet, che occluded break and the 
detached -etina are carried into final 
position b” the expanding gas bubble. 
The same technique can be used with 
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saline solution, which provides a 
better view of the fundus afterward. 
However, saline solution is not as 
effective as air, and it cannot be used 
for postoperative internal tampon- 
ade, 

For those eyes that appear to be in 
good condition at the end of surgery 
but in which subsequent leakage 
causes redetachment in the early 
postoperative period, watchful wait- 
ing for several days is indicated. If the 
eye is no better or worse one week 
after surgery, a tap for subretinal 
fluid, air injection into the vitreous 
cavity, and head positioning to keep 
the bubble against the break may turn 
the tide. In desperate cases, the use-of 
a viscous vitreous substitute such as 
hyaluronic acid” may be effective. In 
others, closed or open-sky vitrectomy 
can be successful in relieving severe 
vitreoretinal traction so that subse- 
quent scleral buckling can work. 
Although neither hyaluronic acid nor 
vitrectomy is currently used during 
the primary encounter with a fish- 
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mouth breaz, they have been helpfi 
durirg reopərations when all else ha 
failed. ; 


COMMENT ; 

In spite of preoperative recognitior 
and preparation, the misbehavior ôl 
fishmouzh retinal tears can be frus 
trating to the sargeon and can lead tc 
operative ccmglications or a subop- 
tima; result. Although the experi- 
enced surgeon. will admit that no 
single techn que is always successful, 
a radial buckling approach appears to 
be the most effective. However, the 
best results car be expected by those 
who are both able and inclined to use a 
variety of surgical methods in proper 
sequence to meet the demands pře- 
sented in eazh mdividual case, 
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IL. Wedge Scleral Buckling 


mald C. Pruett, MD 


. Radial retinal tolding, associated with 

uatorial ‘scleral buckling, contributes to 

difficulty in repalring a retinal detach- 

it due to a fishmouth break. To 

mize this effect, a wedge-shaped 

plant. was designed to approximate 

more closely the same relative reduction 

the circumference of the circles. of the 

lobe along the meridian of the break. The 

details. of use of the implant are 

. n a consecutive series of 56 

in which the fishmouth phenomenon 

was expected, 49 (88%) were successfully _ 

aged at first encounter using a wedge 

g device. Revised scleral buck- 

ings and open-sky vitrectomies, in early 

ilures and delayed recurrences, sal- 

additional eyes for final success in 
(93%) of the eyes. 

Arch Ophthalmol 95:1782-1787, 1977) 


ertain retinal tears have a para- 
“doxical tendency to open more 
idely (fishmouth) during scleral 
uckling for retinal detachment. Af- 
r drainage of subretinal fluid, the 
hed retina. may appear more 
evated than before, and radial 
etinal folds can frustrate attempts to 
lose: the break. Several types of 
Jeral buckling and ancillary methods 
management of the fishmouth 
nomenon were reviewed in “The 
mouth Phenomenon. I: Clinical 

cteristics and Surgical Op- 
In this paper the theoretical advan- 
tages, the. operative technique, and 
esults of using a wedge-shaped 
eral buckling device are presented: 


on for publication April 4, 1977. 
‘From Retina Associates, and the Eye Research 


‘institute of Retina Foundation, Boston. 
0 Reprint. requests: to- Editorial. Services, Eye 
> Research Institute of. Retina Foundation, 20 
Staniford St, Boston; MA 02114. 


1782 Arch Ophthalmol—Vol 95, Oct 1977 


‘he Fishmouth Phenomenon 
























GEOMETRIC CONSIDERATIONS 


When considering a perfect sphere, 
reference can be made to its poles, 


equator, and meridians with respect 
to any specific axis (Fig 1). Once the. 
axis has been determined, the equator: 


must lie equidistant from the poles 
and will have the greatest cireumfer- 
ence, the largest radius of curvature, 
of all circles drawn perpendicular to 


the axis, An infinite number of lesser. 


circles can be described that lie 


parallel to this “great circle.” These- 
-eireles become smaller in circumfer- 
ence and radius of curvature, as they — 
-buckled by use of a low implant of 


more closely approach either pole of 
the sphere. This same geometric 
terminology is used when discussing 
the surgical anatomy of the eye, 
although it is not a perfect sphere. The 
eye may be round and hyperopic or 


egg-shaped and myopic, but we refer 


to the equator, the limbus, and the ora 
serrata. The latter two represent 
anterior lesser circles of the globe 


with respect to the visual axis that- 


passes through the central cornea and 
the fovea centralis. 

When the retina is detached, it 
floats as a distorted and mobile layer 
within the two remaining spherical 
coats of the eye. Closure of retinal 
breaks and reattachment can be 
accomplished by indenting the outer 
layers after releasing the fluid that 
separates them from the retina. The 
indentation. or buckling effect, 


shortens tke circumference of the . 


circle indented, seducing its radius of 
curvature, and results in a redundancy 
of the retinal layer. This is true for all 
types of buekling but varies in degree 
depending on the magnitude of sev- 
eral factors. The new or “surgical” 


circumference of the circle is related 
to the height and arc of the indenta- 


` tion and the tension of the encircling 
~ element. The resultant retinal redun- 
- dancy along that circle is determined 
by the same factors and also by the 
‘shape of the globe itself (Fig 2). After 


the release of subretinal fluid, the 
redundant retina will tend to settle 
with multiple, radial folds that point 


- toward its fixed points, the optic dise 


and the ora serrata. This tendency is 


augmented. if a high buckling of long 


are is used with a tight encircling 
element:on a round eye. The plication 
effect is less marked if an ovoid eye is 


short arc and a nonconstricting band. 
To illustrate this point more clearly, 
two examples are given. For purposes 
of discussion, assume that the eye is a 
perfect sphere and that it is necessary 
to extend the buckling posterior to the 
equator to close the retinal break(s). 
In the first. example, a 360° buck- 
ling is shown (Fig 3, top). At the 
equator, a buried implant and encir- 
cling band indent the sclera and 
choroid by an amount (d) equal to the 
thickness of the silicone-rubber plate. 
This reduces the radius of curvature 
at the equator (r) to a smaller dimen- 
sion (r~d, or 7’), and the cireumfer- 
ence is reduced by the. same factor 
{C = 2er,C’ = 2r [r —d]). If d is 0.17, 
the result: is a “10% redundancy” of 
the retina along the equator, for which 
compensation must be made by the 
formation: of multiple, radial, retinal 
folds. If the surgeon has chosen to use 
a wide silicone implant of uniform 
thickness (Fig 4; left), the indentation 


_(@) that is produced at the ora serrata 


and posteriorly will be equal to that at 
the equator. However, the subsequent 
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Fig 7 Perfect sphere. 


surgical cixcumference will show a 
relatively greater reduction because 
the: ‘preoperative radii of curvature at 


smaller than was the radius 
uator. At a ora serrata, 





pösterioriy. This ‘iaparity KE 
racial retina: folds that must widen, 
became. ‘higher, or be more numerous 
as they extend anteriorly and posteri- 
orly from the Aa zone. Keep- 





by am the height of the indenta- 
tien at he ora serrata and posteriorly, 





sing a tire implant that is 
tapered toward its anterior and poste- 
rier edges:(Fig 4, center). In this case, 
it & assumed that a 360° arc is neces- 
sary, and the encircling element must 
` be irm enough to maintain the buck- 
ling, Eowever, if reduction of these 
two factors. were possible, and if the 
eve were ovoid and not round, the 
plication e¥ect would be further 
lessened. 

Consider now a second example in 
which a segmental buckling is desired. 
Sippose that it will be 90° in are at the 
equator, ard that the depth of inden- 

ation is a Fig 3, center). A reduction 
im the circamference of the equator 
will beseen as with a 360° buckling. 
Howerer, it will be of lesser magni- 
tude because only 25% of the circle is 
buckled. Ia addition, the shortening 
efecti as s partially offset by the ends of 














if the 
surgeon uses an implant of uniform 
vhickmess, and if the ends of the 


are “diminished, however, 
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Fig 2.—Factors affecting retinal redundeney. 
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Fig 3.—Geometry of scleral buckling; 
sections perpendicular to visual axis. 





implant are cut perpendicular to its 
long axis. That is, the indentation (d) 
will result in a relatively greater 
reduction in the radius of curvature, 
and the are that is buckled will be 
longer, along the smaller circles of the 
globe. Relatively greater retinal re- 
dundancy and fold formation will 
again be observed anterior and poste- 
rior to the equator. 

For anterior retinal breaks that are 
located between the ora serrata and 
the equator, an equatorially oriented 
implant is quite effective. If the edge 
of the implant is thin as it approaches 
the ora serrata, and thicker toward its 
equatorial side (asymmetric tire, Fig 








ey 










Equator Posterior ` 





4, right), and { other factors are kept _ 
in mind (Fig 2), the radial folding that _ 
is seen after the release of subretinal _ 
fluic will be minimized. Tears near _ 
the equator will also. respond favor- _ 
ably to equatorial buckling if a 
symmetrical vre implant is used (Fig : 
4, center). Its beveled anterior and 
posterior edges produce similar rela- 
tive shorteniug along all circles. How- 2 
ever, with large, posterior fishmouth — 
tears one mast frequently contend — 


with a detached ora serrata, a balloon: 


ing detachment, and high radial. 
retinal folds. For these, a radial _ 
implant wasesigned that appears to. 
offer several: sila ak 
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: Fig 4.—Equatorial implants (cross sec- 
| tions). Left, Symmetric tire of: uniform 
| thickness... Center, Symmetric. tire with 


‘beveled edges. Right, Asymmetric tire. 







WEDGE IMPLANT 


‘The wedge-shaped device is based 
n the concept that to minimize the 
andency of scleral buckling to cause 
idial retinal folding, the relative 
duction in circumference should be 
gual for all circles of the globe (Fig 3, 
bottom). To help achieve this goal, this 
lid silicone-rubber implant has both 
, radial axis and a contoured side-cut 
hat follow the meridians of the eye 
g5): It is moderately thick (2.4 mm) 
dis widest (13.0 mm) at the equator. 
teriorly, it narrows (to 8.0 mm) in 
the manner of the meridians as they 
ipproach the anterior pole, and it is 
o thinner (1.0 mm). The narrowed 
nd beveled anterior portion will more 
early displace the same relative 
olume at the ora serrata as does the 
widest portion at the equator. With 
_ the same purpose in mind, the poste- 
_ rior extension of the implant narrows 
bruptly to end in a blunt, rounded tip 
_ that is its thickest portion (3.0 mm). 
_ This configuration permits a contin- 
uous variation in both the degree of 
_ indentation and the arc that is buckled 
along the meridian of the tear. The 
implant has a convex outer surface 
that is grooved in the equatorial 
region to.accept an encircling silicone- 
rubber band. Its inner surface is 
soneave from the equatorial zone, 
_ anteriorly. Posteriorly, it assumes a 
gradually increasing convex contour, 
with the most sharply convex dimen- 
_ sion located along its radial axis. The 
shape of the implant, in full view and 
profile, is that of a curved wedge. It 
will soon become available in one size 
| that can be trimmed with scissors for 
use in eyes that are smaller than 
average. If a very large globe is 
encountered, a somewhat similar im- 
_plant can be fashioned from a silicone- 
rubber “hat piece.” 








































Some attention should be given to. 
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Fig 5.—Wedge imolant. Left, Convex outer surface with groove for encircling element. 


Center, Concave anterior), convex (posterior) inner surface. Right, Side view. 


the surgical rationale for the wedge. 
As previously indicated, the radial 
axis, the contouzed side-cut, and the 
varying thickness provide a better 
method for reducing the circumfer- 
ence of the ocalar circles the same 
relative amount along a specific me- 
ridian. The wedge’s purpose is to dis- 
tribute evenly the retinal redundancy 
along that axis ard to avoid the “purse 
string” effect seen with equatorial 
buckling. The beveled anterior portion 
is made to appreaeh, or even to cross, 
the ora serrata ac that some buckling 
effect can be achieved as far anteri- 
orly as the pars plana epithelium. 
Since detachment of the ora serrata 
and pars plana epithelium can be asso- 
ciated with a fshmouth tear, this 
serves to prevent anterior leakage. 
The blunted posterior tip, with its 
inner convexity, is provided to “fill in” 
and occlude a large radial fold that 
may accompany = fishmouth tear or 
may develop after the release of 
subretinal fluid. An encircling band 
plus the rigidity ef the buried implant 
ensure permanent buckling. 


SURGICAL PROCEDURE 


Important first steps in the surgical 
procedure include determination of the 





exact meridian of the break and measure- 
ment of the distance between its most 
posterior edge and the limbus. Accuracy 
can be improved by a three-point localiza- 
tion technique, by whieh the posterior tip 
and the two anterior horns of a tear are 
marked with diathermy applications under 
indirect ophthalmoscopical control (as was 
discussed in “The Fishmouth Phenome- 
non,” part 1). Once the location and size of 
the break are determined, an equatorial 
scleral groove is prepared, which passes 
through the triangular diathermy localiza- 
tion pattern and extends at least 30° 
beyond both sides of the break (Fig 6). 
From these limits, radial scleral grooves 
are dissected anteriorly to the ora serrata, 
which ean be located easily by transillumi- 
nation. If the ora serrata and the epithe- 
lium of the pars plana ciliaris are detached 
in that quadrant, the grooves are carried 
forward to end 3 mm anterior to the ora 
serrata, gradually approaching one another 
as they follow the estimated meridians of 
the globe. A scleral flap is turned forward 
and the posterior portion of the bed is 
fashioned aş a triangular pouch to receive 
the blunt tip of the wedge. The pouch 
serves two purposes: it appears to be 
superior to a trapdoor flap in producing 
deep indentation of the implant, and it 
ensures that the wedge will not deviate 
from the meridian being treated. Cryoap- 
plications may be used to surround the 
break after localization and before scleral 


Wedge Scleral Buckling—Pruett 


Diath 











tuis step ean be carried out 
viseection. My own practice is to 
algerm? to the thinned scleral bed, 
uat conical. electrode. When 
tag dæmir the posterior pouch, a flat, 
ëtrəde is advised to minimize 
the risk of aecidental scleral penetration. 
The wedge skould then: be placed in the 
sclera. bec te test its accommodation. A 
may have to be made as to 

her the implant should be trimmed or 
the bed etlarzed if the At-is tight. There 
must be adequate room fer full indentation 
the drainage of subretinal fluid. 
implant groave for the encir- 
© will lie ever the original 
s@eral incisson so that the 
oa of the kuckling and the 
encircling Band will be di ctly beneath the 
retina, bresk. Usually to four (4-0) 
mattress swiures are placed through the 
scleral flaps. The sutures at the outside 
edges are angulated sightly, and the 
or two sutures are placed radi- 
ally. ‘Ehis arrangement helps in evenly 
E pressure on the implant when 
the sutures are tied, anc it prevents the 
anterior flap irem becoming too narrow. 
Each saturs 

























y indented if necessary. 
Although rareiy needed, further indenta- 
tion of the posterior tip can be obtained by 
making a partialeradial incision in the flap 
of the-poveh and placing an additional 
equatozially. eriented mattress suture 
across it (Par 7). _ 

the sutures, implant, and encircling 
band aze in pesition, indirect ophthalmo- 
scopy is performed to select a site for 
drainage of subretinal fluid. This should be 
as far trom the cear as possible. In eyes 
with a detachmeat that È limited to one 

must be 











Fig € Wedge buckling technique. Left, Three-point localization of tear. Center, 
ly applications in meridional scleral bed, anterior flap, posterior pouch. Right, 
pearance of buckling with encircling element. 


perforation may even have to be done in 
the bed at the edge of the dissection, but 
this should be avoided if possible. If the eye 
is soft, the central sutures over the break 
may be partially pulled up before drainage 
to encourage early closure as the fluid is 
released. After drainage is completed, the 
perforation site is secured with a suture, 
the mattress sutures are pulled up and tied 
with slip knots, and the fundus is 
inspected. If additional maneuvers are 
necessary, these are conducted as described 
in part 1, and the operation is termi- 
nated. 


PATIENT PROFILE 


During a period of six years, the 
factors thought to be characteristic of 
potential fishmouth retinal breaks 
(see part 1) were applied to all 
patients who were evaluated for 
primary rhegmatogenous retinal de- 
tachment. Of the 560 patients exam- 
ined, 56 eyes of 56 of them (10%) were 
prospectively judged to be at risk. 
There were 26 men and 30 women, 
ranging in age from 18 to 73 years. 
Thirty-four right eyes and 22 left eyes 
were affected. Of these, 48 (86%) were 
phakic and eight (14%) were aphakic. 
In six eyes the refractive error was 
not recorded. Among the other 50 
eyes, eight had low hyperopic ametro- 
pia, 16 were emmetropic, and 19 had 
myopic refractive errors of less than 6 
diopters. Seven eyes were highly 
myopic, from 6 to 19 diopters. 

During the initial examination, a 
total retinal detachment was found in 
eight eyes (14%), and a partial detach- 
ment was noted in 48 (86%). Among 
those eyes with partial detachment 





Fig 7.—Augmentation of posterior buck- 
ling by mattress Suture placed. across 
radial incision in fap of pouch. a 
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were 15 with one quadrant, 22 with 
two quadrants, and 13 with three 
quadrants of the fundus involved, | 
Macular function was reduced in most _ 
cases (Fig 8.. Seventy-six retin 
breaks were detected in the 56 eyes. I 
42 eyes (75%) only one break was 
found; in 14 eyes (25%). there were’ 
multiple breaks. Of the 76 retinal 
breaks, 57 were thought to pose ‘à 
fishmoucth proslem at surgery. Of 
these, 39 breaks (68%) were horseshoe- 
shaped tears, ten were tears asso: 
ciated with strips of lattice retina 
degeneration, six were radial tears 
and twe were large round breaks. The 
additional 19 retinal breaks that. did 
not threaten to Ashmouth included” 
eight horseshoe tears, one tear along a : 
patch o? lattice degeneration, nine” 
round holes, and one small retinal 
dialysis. Twency-eight (49%). of the | 
fishmouth breaks were located in the 
upper temporal quadrant; 12 were 
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Fig 9.—Wedge extends beneath tear localized 22 mm posterior to 
limbus. Preoperative visual acuity was finger counting; postoper- 
ative, 20/50. Follow-up period is six years. 


found in the upper nasal, 13 in the 
lower temporal, and four in the lower 
nasal quadrants. This is, of the 57 
fishmouth breaks, 40 (70%) were above 
the horizontal meridian, and 41 (72%) 
were temporal. The breaks had a 
rolled posterior edge in 29 instances 
(51%), and a vitreous hemorrhage was 
present in 21 eyes (38%). In 18 eyes 
(32%), the ora serrata and the epithe- 
lium of the pars plana ciliaris were 
elevated. The retinal break associated 
with detachment of the ora serrata 
was a horse-shoe tear in 13 eyes (72%), 
a tear along lattice degenerative 
lesion in two eyes, and a radial retinal 
tear in three eyes. During the preop- 
erative examination, signs of impend- 
ing preretinal organization were not- 
ed in eight eyes (14%). Other factors 
related to prognosis included macular 
puckering (five instances), long- 
standing detachment (two instances), 
a history of blunt ocular trauma (two 
instances), and amblyopia (one in- 
stance). 

The distance between the posterior 
edge of the fishmouth break and the 
limbus was measured during surgery. 
This value ranged from 11 to 25 mm. 
The average break was localized 18 
mm posterior to the limbus (Fig 9). A 
simple wedge scleral buckling was 
performed in 39 eyes (70%). In 16 eyes 
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photograph). Note t 





Fig 10.—Indentation produced by encircling band (wide-angle 


hat widest portion of wedge buckling is at 


equator; it narrows abruptly posteriorly in meridian of retinal 
tear. 


Fig 11.—Pigmented diathermy marks on posterior tip of wedge. In this eye, it was 





necessary to extend buckling close to macula. Visual acuity is 20/30. 


(29%), wedge buckling was combined 
with equatorial buckling, and in one 
eye, a wedge implant was used with 
absorbable gelatin to increase its 
height. An encircling silicone-rubber 
band was used in every case (Fig 10). 
Detachment of a single extraocular 
muscle was necessary for surgical 
exposure in 11 eyes (20%); in 45 eyes 


(80%) no muscles were removed. 
Diathermy was used to treat the 
scleral bed in all patients (Fig 11). 
Subretinal fluid was released via a 
single perforation site in 42 eyes 
(75%). In nine eyes (16%), two perfora- 
tions were necessary, and in five eyes 
(9%) no perforation was done. In 14 
cases (25% of total, 27% of drained) the 
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+ 


into th 


eyes QB 


additions 


eye remained aypotonous after the 
mattress sutures were tied. In these, 
intraoeular tension was restored to 
norma: by injecting balanced salt solu- 
tion into the vitreous eavity via the 
pars plana ciliaris. In 12 eyes (21% of 
total, 24% of drained) air was injected 
vitreous space to provide 





yous times -after surgery 
(seven days to eight months: average, 
14 weeks), supplemental phetoeoagu- 
lation marks. were plazed around the 







ath: to six years: eight patients 
for six to 12 menths, nine patients for 
one te twe years, 18 patients for two 
to four years: and 21 patients for four 
to six years. Forty-seven eyes (84%) 
responded favorably to the initial 
operation and required no further 
surgery fer at least six months. Two 
al aves shewed leakage 
e break, whith necessitated 
ubretinal fluid and intravi- 
mponade, within ten days 
cxliag: Thus, 49 eyes (88%) 
sidered successfully managed 
at first encounter. _ 

Altaough permanent reattachment 
appeared to Rave been achieved in 
these 49 eyes, redetachment occurred 
in four eyes between six and 12 
montas alter surgery. Massive prere- 
tinal retraction was seen in every 

. One patient refused further 
y. Of the three eyes on which 

















reoperation by sclera! buckling was 
_. performed, anatomic reattachment 
> was ébtamed again ir two of them. 


Seven eyes (12%) did not respond to 
wedge sdleral buckling. Failure was 
obvious within four weeks in four 
cases: delayed redetachment was not- 
ec between two and three months in 
three cases. Reoperation was per- 
formed on all seven eyes. Subsequent 
‘metuded nine revised scleral 
“ange anc three. open-sky vitrec- 
temies. Keaitachment was obtained in 
five cases. In one of these eyes, the 
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retina reattched Spontaneously with- 
out additional buckling, after con- 
tracting vitreous membranes were 
excised during open-sky surgery. 

The overall salvage rate in the 
series, at this writing, is 52 eyes (93%). 
Postoperative visual acuity data are 
presented in Fig 8. In most reports 
that describe the results of retinal 
detachment surgery, six months is 
accepted as an adequate follow-up 
period to determine success or failure. 
However, among these patients with 
fishmouth retinal breaks, redetach- 
ment was seen as long as 12 months 
postoperatively owing to the delayed 
onset of massive preretinal retraction. 
All of the eyes in this series have been 
observed at least six months postoper- 
atively, and 48 (86%) have been 
followed up longer than 12 months. If 
12 months of observation is a better 
criterion of success, the 93% figure 
must be considered a close approxima- 
tion of the final result of wedge buck-. 
ling plus secondary efforts to obtain 
reattachment in failures. 

There were no operative or postop- 
erative complications that could be 
attributed to the use of the wedge 
buckling device. Unrelated problems 
included two small, localized, choroidal 
hemorrhages that were associated 
with perforations for subretinal fluid, 
one hemorrhagic, choroidal detach- 
ment in a myopic eye, which required 
drainage, and macular puckering, 
which was not seen preoperatively, in 
one eye. In one eye, in which wedge 
buckling and two additional bucklings 
were done, exposure of the silicone 
elements was found two years after 
the original operation. No other cases 
of exposure, infection, or erosion have 
oceurred, and no eye has developed 
secondary glaucoma or anterior seg- 
ment ischemia, 


COMMENT 


The fishmouth phenomenon pre- 
sents a challenge to the retinal detach- 
ment surgeon that has been success- 
fully met by a variety of surgical 
techniques in the past. This report 
describes the theoretical advantages, 
the surgical details, and the results 
obtained when treating such cases 
using a wedge-shaped, silicone-rubber 
implant. Since retinal detachments 





associated: witk zshmouth: tears are 
recognized as Keng more difficult to 










be encounteree. This subjective a 
praisal could afseet the results ot 
three ways. Fisst: there was no effec. 
tive way to test the hypothesis that 
the fisamouth shenomenon would | 
occur in a particular case in the oper- 
ating reom. To begin using a conven- 
tional procedurze and then to conve 
to a wedge appreach after fishmouth 
was noted was theug 























mouth shenomeron, the surgeon wa 
mentally and <e-hnically better pre 
pared tə handi +. This criticism ean 
be accented as being true. In fact, th 
thrust ef this presentation is to urge a 
thorough preope-ative assessment o 7 
the likelihood ef fishmouth: to recom- 
mend < buriec, solid, radial implan 
with cerclage for the management of 
fishmouth; anë 6 encourage the use. 
of ancillary surgical techniques to 

improve results. e 
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Neil R. Miller, MD, Howard Moses, MD 


<0. A-7-year-old girl developed bilateral 
ptosis, total ophthalmoplegia, and fixed, 
lated pupils associated with bulbar 
paralysis and generalized weakness. six 
days after she sustained a compound 
upracondylar fracture of the right humer- 
Nerve conduction studies showed a. 
acilitated muscle action potential after 
‘repetitive nerve stimulation. Blood cul- 
tures were negative. Although the wound 
site appeared noninfected, the wound was 
explored. Clostridium botulinum, type B, 
grew trom cultures taken from the depths 
~ of the wound. The patient recovered fully 
with supportive care, and EEG abnormali- 
“tes present during the acute phase of the 
fllness disappeared. ` 

(Arch Ophthalmol 95:1788-1789, 1977) 





Be ptosis, progressive oph- 
[D thalmoplegia, and dilated, poor- 
_ ly reactive pupils have been well docu- 
mented in botulism. In most in- 
stances, the source of botulinus toxin 
has been an ingested, contaminated 
food: Recently, cases of botulism 
arising from infected extremity 
wounds have been described.’ We 
report a patient in whom an appar- 
ently trivial elbow fracture -was 
followed by progressive dysphagia, 
ptosis, ophthalmoplegia, and mydria- 


oe 


is due to type B wound botulism 
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REPORT OF A CASE 


A ‘T-year-old. right-handed girl was 
admitted to the Johns Hopkins Hospital, 


Department of Neurology, with progres- 


sive dysphagia, generalized weakness; pto- 
sis, and ophthalmoplegia. The patient had 
been in excellext general health until ten 
days prior to admission, when she had 
fallen frora a horse, sustaining a compound 


_ Supracondylar fracture of the right humer- 


us. The patient vas immediately taken toa 
local hospital where her wound was 
cleaned, the fracture reduced, and the right 
arm set in a sast. Postoperatively, she 
developed a mili fever that responded to 
parenterally administered penicillin. She 
was discharged five days after the acti- 
dent. One day fcllowing discharge, she was 
noted to have a low-grade temperature, 
lethargy, dysphagia, and a mild right 
ptosis. Over the next 24 hours, the patient 
developed increasing dysphagia, nasal 
speech, bilatera! ptosis, and right facial 
weakness. She was readmitted to the orig- 
inal hospital, where she was said to have 
had an intact sensorium, full ocular move- 
ments, and normal pupils. A lumbar punc- 
ture performed at this time showed normal 
CSF with normal amounts of protein and 
glucose anc no cells. The patient was trans- 
férred to the Johns Hopkins Hospital 
because of increasing weakness and oph- 
thalmoplegia. 

On admission, the patient was alert with 
bilateral lower motor neuron facial palsies, 
generalized extremity weakness, total bul- 
bar paralysis, and an absent gag reflex. 
Plantar refiexes were extensor bilaterally. 
Visual acuity was 6/6 bilaterally at near, 
using + 3.00 spheres, and color vision was 
normal, Visual fields were full to confron- 
tation. Pupils were & mm in diameter and 


Ocular Involvement in Wound Botulism 


barely reactive. There was bilateral ptosis. 
Vertical gaze was absent, and there was 
marked; symmetrical. limitation of hori- 
zontal gaze. Optekinetic nystagmus was 
absent, vertically and horizontally. Oculo- 
cephalic reflexes were absent. Ophthalmos- 
copy showed normal fundi. 

An EEG showed diffuse slow . wave 
activity without seizure discharges or local- 
izing signs. A computerized tomographie 
sean was normal. Lumbar puncture showed 
normal CSF. Over the next 48 hours, the 
patient’s weakness increased as did her 
ocular signs. She now had complete, bilat- 
eral ptosis, total ophthalmoplegia, and 
widely dilated, nonreactive pupils. Her 
sensorium remained clear. 

Four days after admission, nerve con- 
duction studies were performed on the left 
ulnar and posterior tibial nerves. These 
studies showed a facilitated muscle action. 
potential after repetitive nerve stimula- 
tion. Serum obtained from the patient, 
when injected into mice, failed to kill them. 
Anaerobic blood cultures were repeatedly 
negative. 

Six days after admission, exploration of 
the right arm wound was performed. There 
was no evidence of infection or necrosis. 
Cultures were taken from the depths of the 
wound, which was . then irrigated and 
closed. Clostridium botulinum, type B, 
grew. from -the cultures. In addition, 
stipernatant obtained from the cultures 
killed laboratory mice but failed tọ produce 
signs of disease in mice that had been 
injected previously with trivalent botulinus 
antitoxin. 

Because the patient’s serum failed to 
show evidence of unbound botulinus toxin, 
she was not. treated with antitoxin. 
Instead, she was placed on a regimen of 
intravenously administered penicillin and 
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‘the fog ne approximately one month 
following the onset of her disease. One 


ceases of wound botulism 
reported- to date, © al- 
agton and. Ginsburg" 
additional eases without 

s (Enable). All cases have 





outside ther homes. Initial symptoms 
‘ane Trem 4 to 17 days follow- 
A an average incubation 
ys, Gur patient developed 
smptoms 6 days following 
wa panenn reported to 
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Gcular Findings in Patients With Wound Botulism 
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patients have had diplopia, with most 
of them developing ptosis, ophthalmo- 
plegia, and dilated, poorly reactive 
pupils. 

Although in seven cases a wound 
infection has been obvious, in three 
patients (as well as in ours) the 
wounds have appeared clinically unin- 
fected at the time of exploration. In 
six cases, laboratory confirmation of 
botulism has been obtained by identi- 
fication of botulinus toxin in the 
serum of the patients or by positive 
wound cultures. In the other four 
cases, the diagnosis has been made on 
electromyographie data alone. 

The prognosis for survival in pa- 
tients with wound botulism is excel- 
lent if they can be supported through 
the phase of severe respiratory im- 
pairment that most of them develop. 
Of the ten cases reported, only four 


have died. Those patients who have ` 


survived have had no residua, al- 
though the length of time required for 
complete recovery varies from weeks 
to months. 
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Of partieular interest in our patient © 
was the presence ef bilateral extensor 
plantar reflexes associated with an — 
abnormal ZEG. One other patient has 
been described with wound botulism 
and planter reflexes that.were exten- 
sor.” In this patient, necropsy. findings 
included severe, diffuse cerebral ede- 
ma and extensive néuronophagia. In. 
addition, Muller-Jensen ‘et al? have 
also noted EEG abnormalities similar 
to those ebserved in our patient in 
four patients. with type B botulism 
from food poisoning: They postulate: 
diffuse effect of the botulinus toxin 
on cholinergic CNS synapses. It may 
well be that our patient’s extensor 
plantar responses were the result of 
this type əf CNS involvement. 

The patient reported here presents” 
a clinical picture typical of wound 
botulism. The appearance of progres- 
sive. ptosis, ophthalmoplegia, and di- 
lated, poorly reactive pupils associated - 
with genera ized weakness and dys-- 
phagia, in a patient with a recent . 
extremity wound, even one that . 
appears Clinically uninfected, should. 
immediately arouse the suspicion of. 
botulism. The diagnosis can be con-— 
firmed by serum bioassay or by direct 
culture of the wound. Even an appar- 
ently clean wound should not discour 
age careful 2xpleration with cultures 
taken from the depths of the weund. 
Electromyographic abnormalities - 
may help to give credence to the diag- 
nosis of wound botulism early in the 
course of the disease. Finally, EEG 
abnormalties and signs of upper 
motor neuron disease may. be ob- 
served in patients with botulism and 
may initially suggest a disorder of the 
CNS; however, the presence of normal 
CSF, and an intact sensorium, togeth- 
er with appropriate neurometric stud- 
ies and bioassays, should establish the 
true diagnosis of wound botulism. i 
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Ophthalmoplegia and Ondine’s Curse 


Elizabeth C: Dooling, MD, Edward P. Richardson, Jr, MD 


® Ocular abnormalities and psychomo- 
‘tor. difficulties were prominent. in. two 
unrelated children; in addition, the older 
hild had respiratory irregularity during 
sleep. The pathologic findings included 
ions of the optic nerve in the case with 


available material and established the —. 


gnosis of Leigh's subacute necrotizing 
cephalopathy. This disorder is thought: 
ti result trom inhibition of a thiamine- 
dependent enzymatic process and may be 
‘modified by greatly increased thiamine 
intake: Suspicion. of the. diagnosis in a 
: child with ophthalmoplegia or other ocu- 
lar abnormalities may lead to earlier 
recognition. ‘and more ‘successful treat- 
ment of the disease. 
Arch aka 95:1790-1793, 1977) 


ince 1951, when Leigh’s first case 
J of subacute necrotizing encepha- 
lomyelopathy was published,’ about 
100 additional patients have been 
reported. The typical clinical features 
f- the disease are failure to thrive, 
weight loss, and retarded develop- 
ment; palir abnormalities compris- 
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‘lar hyperventilation; 
pressive course sometimes character- 


ing nystagmus, ophthalmoplegia; 
strabisraus, and/or optic atrophy; ir- 
regular respirations consistent with 
central neurogenic or primary alveo- 


ized by hypotonia, ataxia, or spasticity 
and mental dullness, with. death in 


early or late childhood. The respira- 
tory difficulties contribute directly to`- 
‘the eause of death; usually, ophthal- 
¿mologie disorders are present much 


earlier in the illness and, if recog- 


nized, may suggest the diagnosis to 


clinicians at a stage when treatment 
may alter the course of the disease. 

We have had the opportunity to 
review the cases of two unrelated chil- 
dren who developed ophthalmologic 
problems asseciated with a febrile 
illness and who, after an apparent 
remission, showed further neurologic 
impairment and died. The clinical and 
pathologic findings in both cases and 
the ophthalmic abnormalities. of one 
case will be described. 


REPORT OF CASES 


Case 1.—The first of four sons born to 
young, healthe. unrelated parents, he 
weighed 3.92 kg at birth. During. preg- 


nancy, the mother had taken dextroam-. 


phetamine sulfate, chlorthiazide, meclizine 
hydrochloride, and a meclizine-pyridoxine 
preparation beezuse of nausea and edema. 


“At 10 months of age, the child was hospital- 
ized because of persistent vomiting and 
regurgitation. à diagnosis of chalasia- was- 
made. No treatment was given, and. the 


and a pro 


symptoms abated at 15 months of age. The 
. child was described by his parents as an 
‘unusually ‘inactive-and: clumsy youngster 


whose psychomotor development was nor- 

‘He. was hospitalized again at age 4 
because of fever, ataxia, and strabismus.. 
The neurologic examination disclosed hori- 


-zontal and vertical nystagmus, limitation: 


of upward gaze, inability io adduct the. 


right eye, absence of convergence, discon- 


jūgate ocular movements on horizontal 
gaze, and appendicular anë gross ataxia 
with a tendency to fall to the left. The 
peripheral blood smears showed atypical 
lymphocytes of the Downy type. The CSF 
was normal. An EEG showed 14/see posi- 
tive. spikes. The child was treated with 
antibiotics and became afebrile. Gradual 
regression of the neurologic abnormalities 


_ was noted. 


At age 5, the child was admitted to the 
Massachusetts General Hospital for evalu- 
ation of retardation. The cranial nerves, 
tendon reflexes, sensation. and motor 
power were unremarkable, but he was 
clumsy in handling small objects and 
walked with a wide base. His mental age | 
approximated that of a 3-year-old child. 
The CSF, urine amino acids, and chromo- 
somes were normal. An EEG showed 
nonfocal slow wave activity, 6 to 7/sec with 
shifting asymmetries. 

Because ofa short attention span and 


Apathy increasing over three months’ time, 


the child was readmitted to the ‘hospital. 
Now 5 years 10 months old, he slept 15 to 16 
hours a day; was inattentive to his sur- 
roundings {except television) when awake, 
drooled, regurgitated after meals, and had 
intermittent ptosis. Neurologic. examina- 
tion disclosed an alert boy with a brief 
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Fig 1.—Horizonta! section of the midbrain 
at the level 3f the trochlear nerve nuclei. 
Note butterfiy-shaped lesions at the base 
and in the periaqueductal region. 


attention span, who answered questions 
indifferently using two- or three-word 
phrases. The fundi showed venous disten- 
tion and va.cular tortuosity. There was 
dysmetria of horizontal gaze, especially to 
the left. and zhe let eye converged poorly. 
Vertical ocul.r movements were full with- 
out nystagmus: Bilateral lower facial 
weakness was present. The gag reflex was 
intact, and sp2ech was distinctly but slowly 
enunciated. The tendon reflexes were 
brisk, the right plaatar response was flexor 
and thedeft extensar, and his strength was 
considered normal. His gait was wide- 
based, and there were occasional chorei- 
form movem nts ef the neck, arms, and 
shoulders. Skall reentgenograms showed 
separation of tthe satures. 

Two days after admission, the child 
suddenly became-cyanotic, breathing infre- 
quently unles urged to breathe. Papil- 
ledema with dblitezated dise margins and 
pallor of the dises were noted. Voluntary 
ocular movements were sluggish, especially 
on upward guze: @n doll’s-head testing, 
there were all, eonjugate movements. 
There was dr@ling-and bubbling of secre- 
tions, andthe child dozed mast of the time. 
Painful stimuli or mtravenously adminis- 
tered caffeine increased the respiratory 
rate. After bemg-placed on a rocking bed, 
the child remained alert, breathed regu- 
larly, and coughed well, initially. Several 
hours later, be-ause of increasing obtunda- 
tion, he had a tracheostomy and received 
respiratory assistance. The pupils were 
miotic amd peorly reactive. The ocular 
- movements were sluggish with intermit- 
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Fig 2.—Horizontal section of the medulla at the level of the cochlear nuclei. Note large 
circumscribed, nearly symmetrical lesions involving the reticular formations. 


tent lateral and downward deviation of the 
left eye. Cold-water caloric testing pro- 
duced tonic deviation of the eyes to the 
opposite side with vertical but no hori- 
zontal nystagmus. The plantar responses 
were extensor. 

Neuro-ophthalmologic examination the 
next day showed full ocular excursions, 
good strength of the orbicularis oculi, and 
normal Bell’s phenomenon. The discs were 
pale with prominent Sheathing of the 
vessels in the peripapillary area and some 
attenuation of retinal vessels. There was 
abnormal granularity of the maculae. 

Although a pneumoencephalogram 
showed no mass lesion, the CSF contained 
many histiocytes and polymorphic cells on 
the cytologic preparation. The child devel- 
oped pneumonia and died. 

The general necropsy showed chronic 
sphenoid sinusitis, acute and chronic pneu- 
monitis, premature involution of the thy- 
mus, and splenic congestion. The brain 
weighed 1,400 gm and appeared swollen 
without evidence of uncal or cerebellar 
herniation. The optic nerves and the eyes 
were unremarkable in the fresh state. 

After fixation, coronal sections of the 
brain showed a faint tan discoloration and 
coarse granular appearance of the caudate 
nucleus and putamen. Thin linear cavities 
extended bilaterally from the ventrolateral 
putamen to the level of the mammillary 
bodies. At the level of the pulvinar, circum- 
scribed zones of distolored, granular- 
appearing tissue were seen in the walls of 
the third ventricle about 5 mm above the 
oculomotor nuclei. The periventricular 





Fig 3.—Section of hypethalamus (posterior 
nucleus) showing loss of nerve cells and 
proliferation of small blood vessels with 
thickened walls. Noe >ypercellular gliotic 
zone between area of 2artial necrosis and 


better preserved tissue (Nissl stain, 
x 50). 
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white matter more rostrally showed simi- 
lar tan discoloration. The cortex was 
normal, and the ventricles were average in 
size. Horizontal sections of the brain stem 
showed multiple, discrete foci of tan, gran- 
ular, partly cavitated tissue, variable in 


~ extent, but similar to the striatal and hypo- 


thalamic lesions, affecting the medial parts 
of the substantia nigra (Fig 1), the peri- 
aqueductal gray matter (Fig 1), the 
superior colliculus, and the central regions 
of the medulla (Fig 2). 

Microscopically, additional lesions were 


geen in the medial dorsal nucleus of the 


thalamus, both medial and posterior hypo- 
thalamic nuclei, the oculomotor nuclei, the 
fornix, corpus callosum, internal capsule, 
and thalamic fasciculus. The mammillary 
bodies and mammillothalamie tracts were 
normal. The lesions were characterized by 
rarefaction of the neuropil, proliferation of 
small vessels with hypertrophic endothelial 
cells, some neuronal loss (complete in the 
most severe lesions), gliosis, and numerous 
macrophages. The lesions were sharply 
circumscribed, and in places a hypercellular 
border of astroglia demarcated the abnor- 
mal from normal tissue (Fig 3). 

The posterior segments of both eyes 
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> Fig 4.—Cross section of left optic nerve showing sharply outlined 


were removed at necropsy. The retinal 
pigment epithelium was normal, and the 
retinas, including the ganglion cells, were 
normal zs well as could be evaluated in the 
presence of considerable postmortem auto- 
lysis. In cross sections of the left optic 
nerve, a circumscribed zone of destroyed 
tissue was seen near the entrance point of 
the central retinal artery (Fig 4). Neither 
myelinated fibers nor axons were recogniz- 
able in the affected areas, and there were 
numerous fat-laden macrophages. Longi- 
tudinal sectiens of the left optic nerve 
showed several small, discrete areas of 
fiber loss with many reactive macrophages 
(Fig 5). Cross sections and longitudinal 
sections of the right optic nerve showed no 
abnormalities. 

Family history includes another affected 
child, the second-born, and two normal 
younger brothers. Although the affected 
child had intact visual fields, normal eye 
movements, and opticokinetic responses on 
ophthalmologic examination, the fundi 
were abnormal because of pale dises and 
extensive peripheral retinal pigmentation 
consistent with a diffuse tapetal degenera- 
tion. Despite treatment with thiamine in 
high doses, he recently had displayed 


area of necrosis (PAS, x 80). 


Fig 5.—Longitudinal section of left optic nerve showing a large 
area of partial necrosis with numerous macrophages (hematoxy- 





dystonic posturing of the left arm and leg, 
clumsiness, mild ataxia, mental dullness, 
and a tendency to become drowsy very 
easily. 

Case 2.—Born to a young woman whose 
pregnancy was complicated by vomiting 
during the first and second trimesters, his 
birth weight was 3.5 kg, and his early 
growth and development were normal 
except for eversion-pronation posturing of 
the feet. At 17 months of age, the child was 
examined because of intermittent “turn- 
ing in” of the eyes of eight days’ duration, 
preceded by otitis media that had been 
treated with penicillin. Bilateral ptosis was 
sometimes associated with this deviation 
of the eyes. He had not sustained any 
trauma. Except for increased irritability, 
he acted normally. The ophthalmologic 
examination showed rotatory nystagmus 
with a prominent vertical component in the 
primary position. The left eye was deviated 
inward with marked overshoot. Further 
examination under ether disclosed numer- 
ous, prominent choroidal vessels. Papil- 
ledema was not present. Results of the 
neurologic examination were otherwise 
unremarkable. 

After a test dose of neostigmine, there 
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mivocul Improvement of the ptosis. 

When aeostigmine was given on a regular 

basis, there was no definite remission of 

the ptesis, hewever, and the patient's appe- 

tite ie peor, although he remained 
active. Two montis later, he was reexam- 
ined because cf anorexia and refusal to 
drink most liquids. After a trial period of 

three months, neostigmine was discon- 

tinued beeaase of lack of appreciable 
i merit in the ptosis, Thereafter, the 
vetite improved but he became 
id ivritable. Subsequently, his 
sterierated with failure to 
king, generalized weakness, 

vite. On examination at 22 
he had respiratory stridor, 
nirel, and flabby muscle tone. 
four generalized seizures, the 
ing for two hours. In the Emer- 
he was cyanotic, the respira- 
‘rvegular, the pupils reacted 

















z 


active. A lumbar puncture 
ac@lular fluid under normal 
a protein level of 60 mg/100 
: supportive measures, he died 
two hours efter admission. 
Pertinent family history includes several 
tal relatives with “congenital pto- 
sis.” These relatives had no signs of myas- 
thenls gravis: er other neuromuscular 
disease. — 
The general necropsy showed marked 
pulmenary edema and congestion, and 
adrenal hypoplasia, There was no involu- 
iymus, and microscopic exami- 
he adrenal giands showed no 
abnormalities. The brain weighed 1,150 gm 
and was very soft but showed no pressure 
cones: On sectiening after fixation, the 
ventricles appeared enlarged symmetri- 
cally: without. any site of obstruction. 
‘Vascular cengestion throughout the brain 
was marked. The eyes were not removed. 
Mieroscowie examination showed lesions 
in the brain stem characterized by variable 
rarefictigmof the neuropil, proliferation of 
smallbloodvessels with hypertrophic endo- 
thelial cells: some loss of nerve cells, gliosis, 
and Aumesous macrophages. Large foci 
were seen: in the colliculi, medial and 
lateral reticular formations, the lateral 
-vestibular nudei, and medial longitudinal 
fasciculus mm the midbrain. A small focus 
was present in. the lateral part of the 
substantia: nisra. In addition, there was 
partial cavitation of Sommer’s sector and 
subependymai gliosis in the temporal 
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horns. Sections of the optic nerves were not 
available. 


COMMENT 


Although no definite diagnosis was 
established in either of these cases 
during life, the neuropathologic find- 
ings clearly showed the presence of 
the necrotizing encephalopathy de- 
scribed by Leigh.’ Histologically, 
these lesions are identical to those of 
Wernicke’s encephalopathy with some 
difference in topographic distribu- 
tion.’ The unusual respiratory pattern 
seen in the first child has been named 
Ondine’s curse because of literary 
references to a similar state of 
suspended spontaneous respirations 
occurring in sleep when a mortal was 
cursed by the nymph Ondine.’ It is not 
peculiar to Leigh’s disease but also has 
been observed in some newborn in- 
fants, and with bilateral lateral 
medullary infarcts, infiltrating brain 
stem glioma with involvement of the 
pontomedullary reticular formation, 
and the Pickwickian syndrome. 

The histopathologic similarities be- 
tween Leigh’s disease and Wernicke’s 
encephalopathy suggested that there 
might be a biochemical abnormality 
common to both disorders, but none 
was proven until 1969, when Pincus et 
al‘ showed that blood, urine, and CSF 
from the brother of case 1 and from 
similarly affected patients inhibited 
the activity of an enzyme, not yet 
purified or characterized, which cata- 
lyzes the following reaction: thiamine 
pyrophosphate + adenosine triphos- 
phate $ thiamine triphosphate + 
adenosine diphosphate. No inhibitory 
effect was shown on other thiamine- 
dependent enzymes. Wernicke’s dis- 
ease, which is an acute process, results 
from a deficient dietary intake of the 
substrate thiamine. In the subacute 
process, Leigh’s disease, thiamine 
intake and stores appear to be 
adequate, yet ineffectively utilized. 
Further study is necessary to deter- 
mine whether in Leigh’s disease the 
available thiamine is abnormally 
bound to a protein, making it resis- 
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tant to enzymatic degradation, or 
whether the inebility to utilize thia-. 
mine results fron the production of an. 
inhibitor curing the course of a 
supervening process such as infection- 
induced respiratory acidosis, or a slow. 
virus infection. a 

Efforts at treatment of Leigh’s 
disease kave consisted of giving large 
doses of thiam ne orally to saturate 
the enzyme-inh‘bited system.’ Success _ 
in treatment is indicated by the 
remission of the ophthalmologic and 
neurologic abnermalities and by the 
disappearance of the inhibiting sub-_ 
stance ia urine and CSF. If irrevers- 
ible damage tə the CNS is to be 
prevented, cases must be detected, 
and treatment instituted as early as 
possible. The metabolic error is now 
clearly shown tò fellow an autosomal, 
recessive inheritance pattern and the 
carrier state can be identified. Yet, 
truly effective ontrol of this disease — 
will require de‘nition of the metab- S 
olie errer, whic) remains uncertain, 









David G. Cogan, MB, gave helpful advice and 
reviewed the ophthalmic pathology. ; 

This work was supported in part by Public 
Health Service training grant NS 05393. 

Edward F. Rabe MD, performed the neuro: 
logic exarcination ef the boy: reported in case lo 







the same child when the child was 5 years 10 
months old; and Dr Cogan performed the 
ophthalmelog:c examination of this child. 


Nonpropsietary Name and 
Trademark of Drug 


Dextroamphetamine—Dezacaps. 
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Jack J. Kanski, MB, FRCS 


è The ocular and systemic characteris- 
tics of 160 patients with anterior uveitis 
and seronegative juvenile rheumatoid 
arthritis are reviewed. -Chronic uveitis 
occurred in-131 patients, 76% of whom 
re girls. Both eyes were involved in 70% 
f the cases. Band keratopathy occurred 
in 41% of the eyes, cataract in 42%, and 
secondary glaucoma in 19%. Only 11 
patients had uveitis before the onset of 
arthritis. Notable correlations included a 
pauciarticular onset of arthritis in 95% of 
e patients, and positive tests for antinu- 
lear antibody in 82%. Of 29 patients with 
acute anterior uveltis, 27 were boys. The 
inflammation responded well to therapy, 
| and serious complications did not occur. 
_. At follow-up 21 patients had typical anky- 
_ josing spondylitis, and five had sacroilii- 
is. The incidence of positive results of 
“tests for HLA-B27 antigen was 94%. 

(Arch Ophthalmol 95:1794-1797, 1977) 





thronic polyarthritis in children, 
often. called Still’s* disease in 
Great Britain, is usually referred to in 
the United States as juvenile rheuma- 
toid arthritis (JRA). About 10% of 
hildren with JRA are rheumatoid 
-factor-positive, and the disease resem- 
“bles rheumatoid arthritis in adults. 
- The seronegative children form a 
‘spectrum in which arthritic -and 
ystemie features vary in severity. 











be reviewed periodically, because a 
minority of them may subsequently 
develop ‘ankylosing spondylitis, -pso- 
_riasis, colitis, systemic lupus erythe- 
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Juvenile Rheumatoid Arthritis 


matosus, or other connective tissue 
disorders. 

It is the seronegative group- of chil- 
dren that is of particular interest to 
ophthalmologists because of the rela- 
tive frequency of uveitis in these chil- 
dren This communication reviews 
the cases of 160 patients with uveitis 
and JRA. 


SUBJECTS AND METHODS 


Between 1947 and 1976, 160 patients (102 
girls and 38 boys) with anterior uveitis and 
probable or definite JRA were examined at 
the Medical Research Council Rheumatism 
Unit at Taplow, Engiand. Nearly all of the 
children had been referred for evaluation 
of arthritis. The approximate everall inci- 
dence of uveitis in patients with JRA was 
10%. During a two-year period (1975 to 
1976), 118 əf these patients were examined 
by me, and the data on a further 42 who 
had been examined before 1975 were 
analyzed. 

All patients were examined and ques- 
tioned by a rheumatologist, who obtained 
information oa the mode of onset of joint 
involvemeat and on the presence of 
systemic manifestations, Roentgenograms 





Table 1.—Drug Treatment of 





of the hands, feet, pelvis, and a lateral view 
of the neck were taken. Diagnostic synovi- 
al biopsies were performed in 41 cases. 

Laboratory investigations included ESR, 
latex. and differential agglutination tests 
for rheumatoid. factor, antinuclear anti- 
bedy (ANA), and HLA tissue typing. The 
latter was performed using a modified 
two-stage lymphocytotoxicity micrometh- 
od. 

Ocular. evaluation included best visual 
acuity for distance determination, re 
peated slit-lamp biomicroscopy, and oph- 
thalmoscopy. Fluorescein angiography was 
not performed. The criteria for the diag- 
nosis of macular edema were a loss of the 
foveolar reflex, with a wet appearance of 
the posterior pole and numerous glistening 
highlights that were reflected from the 
irregularly thickened edematous retina. 

On the basis of symptoms and clinical 
findings, all patients were divided into two 
groups: (1) those with chronic anterior 
uveitis (CAU), with an insidious onset of 
inflammation with minimal symptoms and 
a duration of more than six months, and (2) 
those with acute anterior uveitis (AAU), 
with. recurrent attacks of redness, pain, 
and severe inflammation of short dura- 
tion. 


No. (%) Patients 


The condition of these children must. 


Arthritis in Patients With JRA* 
ttm, 





Chronic Acute 
Anterior Uveitis Anterior Uveitis 
(N = 131) (N = 29) 









indomethacin 34 {26} 4 (14) 
Gold sodium thiomalate 13010) 3 (10) 


Azathioprine 1 0) 0 (0) 





-AJRA juvenile rheumatoid arthritis. 
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= nosed 


o the pati 
had activ inflammation at the time 











RESULTS _ 
Tronic Anterior Uveitis 


e giris, 


stien, this restricted involve- 
maintained in only 70 
patients; 2T patients were severely 
incapacitated, and 28 patients had 
undergone reconstructive joint sur- 
gery. A ugh most əf the patients 










Henylbutazone, 
, derivatives, a considerable 
quired: more _ powerful 





50 rind : at some time during the 

course of the alisease, systemic mani- 

festation were uncommon (Table 2), 

. and only one patient was ES to. 
have a typ 









> Due to the lack of ocular symptoms 








2 (Table 3), the-exact time of onset of 


dlvement was frequently 
to determine. The condition 
-of 53 pat nts had already been diag- 
where as CAU prior to 
Taplow, Forty-five pa- 
nad to have CAU at the 










a ment: i g tle je folleweae iod. Of 
with CAU, 81 (62%) still 


2xamination. 
nis (70%). with bilateral 
i = had beth eyes af- 
-< feeted at the tme of first. diagnosis, 
= and-in 11 patients, the second eye 
_ became involved within the next 12 
20 (92%) of the patients, 
eged the diagnosis of 
% developed CAU within five 

years of onset cf joint disease (Table 
4) (mea z years; range, 0 to 27 
patients were known 
before the onset of 
an, 2.5 years; range, 0.5 to 










“patients in this group, 100 


an age of the patients at 














Chronic: : Acute 
Anterior Uveitis Anterior Uveitis 
Disorder (N = 1313 (N = 29) 
Reticuloendothelial $ 















Splenomegaly 7 
Hepatomegaly 
Lymphadenorathy 
Cardiovascular 
Pericarditis - 
? Rheumatoid endocarditis 
Gastrointestinal 
Colitis 
Heitis 
Secondary amyleidosis 
Skin 

























‘Erythema nodosum 1 ame 
? Still's rash — 2 1 

Purpura 2 Q 

Morphea rt 





*JRA, juvenile rheumatoid arthritis. 


Tabie 3.—Ocular Symptoms at Time- cf Freseatation 







No. {(%) Patien’s 
Chronic Anterior Uveitis 
(N = 131) 









Acate Anterior Uveitis 
N=29 









No- symptoms 
Symptoms 
irregular pupii 

Visual failure fs 5 
Redness 17 
Pain 10 





29 (100) 
a (0) 
ə. (0) 
29 (100) 
15 (62) 









Table 4.—interval Between Onset of Arthritis and Diagnosis of Uveitis 





No. (%) Patients 
Chronic Anterior. Uveitis 
(N = 120) 












&cate Anterior. Uveitis 
(N = 29) 





interval, yr 






san 17 (14) 8 (28) : 
8 (7) 9 (31) 





last examination. There did not 
appear to be any relationship between 
the activity of the arthritis and the 
intensity of ocular inflammation. 

The CAU was nongranulomatous, 
with fine- or medium-sized keratic 
precipitates, cells and flare, and, in a 
few cases, cells in the anterior 
vitreous. Posterior synechiae and pig- 
ment deposition on the anterior lens 
capsule were frequent. 






Table 5.—Estimaied Duration of. 
Chronic Arterior Uveitis 









. Duration, yr Ho. (%) of Patients 






Arterior Uveitis—Kanski 


















‘able 6.—Incidence of Complications in 223 Eyes* With | 
Chronic. Anterior Uveitis 







No. (Cases 


Complications Presentation. Last Examination 





ai Present 45 (20). - 434 (60) 
oP Type 
copes >. Band keratopathy 40 (18) 92 (41) 
-Cataract 20 (9) 94 (42) 
Glaucoma 0. (0) 42 (19) 
Macular edema <0 (0) 17 (8) 
inactive choroiditis 4 (2) 4 (2) 
-< Vitreous hemorrhage 0 (0) 1 (*) 








: 3 *83 eyes had more than one complication. 


Table 8.—Immunological and Serological Findings 


No. (%) Patients 











Chronic Anterior Uveitis Acute Anterior Uveitis 





4 Rheumatoid factor 
“t «Positive 








0/131 ©) 0729 (0) 
131/131 (400) 38729 (100) 
T : i 
Positive 101/123 (82) 1720 (5) 
|- Negative 227123 (18) 19/20 

"ALA-B27 
> Positive 
“Negative 




























18/94 17/18 


75/94 


(20) 
(80) 

















: *ANA, antinuclear antibody. 


One “patient developed a retinal 
detachment. four weeks after cat- 
aract extraction, which could not. be 
reattached. 

Apart frem uveitis, the only other 
notable complication was keratocon- 
junetivitis deca, which occurred in six 
patients. The important immunolog- 
ical and serelogical findings for both 
those patients with CAU and those 


Table 6 lists the incidence of compli- 
cations in the 223 affected eyes at the 
time of first examination and also at - 
-the last examination. It can be seen 
from Table 7 that 57% of the eyes had 
-va visual acuity of 6/9 or better when 
last examined. The causes of a visual 

_ acuity of 6/60 or less in 56 eyes were 
as follows: 
















Cause No. Eyes g $ 5 
a a with AAU are listed in Table 8. The 
oora following shəws the ANA titers of 101 
‘Cataract: 11 : Se i 
:Phthbisis- . 8 patients with CAU: 
lacular edema 5 ANA {units} No. of patients 
‘Band keratopathy 2 6 6 
Choroidal scar 1 25 45 
Retinal detachment 1 Pe 
TR 100 30 
ndetermined 7 400 14 
‘Total ` 56 
1,600 6 


Of the 68 eyes that underwent cata- 
ract extraction, 31 (49%) had a-visual 
acuity of 6/36 or better as the follow- 


Of the #6 patients who had active 
CAU for over 12 months and in whom 
the efficacy of therapy could be 


= assessed, tae conditions of 51-were 
Visual Acuity 


9 kept the papil mobile was considered 


< 6/36-6/24 ODL : 

618-612 8 to be mora-effective in preventing the 
- 6/9 or better 14 ` formation of posterior synechiae. Of 
< Total 63 > the 45 cases that were treated with 
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: | Acuil » No; Eyes controlled: by topical corticosteroids 
a ecu P To alone. Treatment with 1% tropicamide > 
p T an was preferred to atropine sulfate 
Counting fingers—6/60 18 because a short-acting mydriatic that 


"Table 7.—Visual Acuity in 223 Eyes 
With Chronic Anterior Uveitis*® 


Visual Acuity No. (%) Eyes _ 










No PL 19 (8) 
PL-HM_ > 18 (8) 
CF-6/60 19 (9) 
6/36-6/24 12 (5) 
6718-6712 28 (12) 
6/9 or better 127 (57) 











*Abbreviations ate as follows: PL, light per- 
ception; HM, hand movements; CF, counting 
fingers. 


systemie corticosteroids, only 15 re- 
spõnded: An alternate-day regimen 
was preferred to prevent suppression 
of the hypothalamic-pituitary-adrenal 
axis to lessen the chances of stunted 
growth. Immunosuppressive drugs 
were used for treatment of three 
patients (chlorambucil for two, and 
eyelophosphamide for one). 


Acute Anterior Uveitis 


Out of 29 patients in this group, 27 
(98%) were boys. 
Four patients had a family history 


of ankylosing spondylitis, and a fifth = | 


patient had a family history of ante- 


rior uveitis. The mean age at onset of o- 


arthritis was 11.5 years. At the time of 
the last examination, 21 patients had 
developed typical ankylosing spondy- 
litis, and five patients had sacroillitis. 
Seven patients had undergone recon- 
structive joint surgery. The drug 
treatment and systemic manifesta- 
tions are shown in Tables 1 and 2. 
All of the patients already suffered 
from arthritis at the time of their first - 
attack of AAU. Twelve (41%) of the 
patients developed ocular inflamma- 
tion within five years of the onset of 
joint disease (Table 4), with a mean 
interval of 6.7 years and a range of 
zero to 16 years. Most attacks were of 
short duration, with only two patients 
having had attacks that lasted longer 
than four weeks. The onset was invar- 
iably abrupt and was accompanied. by 
redness and pain. Only four patients 
had bilateral involvement, but never 
simultaneously. The ocular inflamma- 
tion: was readily controlled by topical 
and. subconjunctival corticosteroids, 
and only one patient needed a short 
course of systemic therapy. At this 
writing, none of the patients had 
developed any serious complications, 
and 82 of 33 affected eyes hada visual 
acuity of 6/12 or better when last 
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examined: Table 8 lists the important 
laboratory findings in these patients. 
-> COMMENT 
All patients with uveitis in this 
study were seronegative. This con- 
firms the general impression that the 
condition of children with seropositive 
JRA resembles that of adults with 
rheumatoid arthritis, asd these chil- 
dren are net at risk from uveitis, 
The high incidence of positive 
findings for ANA (82%) in patients 
with CAU, as opposed ts an incidence 
of 30% positive findings in patients 
with <RA who are without uveitis,’ 
serves to emphasize the need for 
frequent and detailed sit-lamp exam- 
ination of these patients, especially if 
their. ion is assoeiated with a 
pauciarticular onset of joint involve- 
ment. The stimulus to the formation 
and rele of ANA in the pathogenesis 
of CAU is not known, Ent it has been 
suggested that it precedes rather than 
follows the onset of CAU, and that a 
rising titer should arousé suspicion as 
to the inereased risk of CAU. There 
does not appear to be ajy correlation 
between the severity of ocular in- 
volvement. and the level of ANA 
titer, o | 
_._ The incidence of positive ANA 
titers is low in patients with the 
systemic-trpe onset of the disease, in 
which ocular involvement is extremely 
rare.” The incidence of positive find- 
ings for the HLA-B2™ antigen was 
much higher in patierts with AAU 
(94%) thar in those with CAU (20%) 
(Table 8), but only one patient with 
AAU had a positive ANA titer. The 
association between the HLA-B27 
tigen and AAU, especially in 
patieats also suffering from ankylo- 
sing spondylitis, is new well estab- 
` lishee.** There is also a higher inci- 
dence of the disorder iy males, and a 
later onset of joint involvement in 
ith AAU than in those with 





















Mest reports have sudstantiated the 
infrequen occurrence ef CAU prior to 
the onset ef arthritis.” There appears 

doubt, however, that the 
€ of CAU that is characteristically 
assodiated with JRA, ie, with band 
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keratopathy and cataract, can occur 
without joint involvement.” The in- 
sidious and frequently asymptomatic 
onset of CAU, which runs a protracted 
course with a high incidence of compli- 
cations, has been well documented 
previously.** Although bilateral in- 
volvement is frequent, 70% in this 
study and 89% in another report, 
patients with unilateral involvement 
do not seem to be at risk of involve- 
ment of the second eye after the first 
year of the onset of uveitis in the first 
eye has elapsed. Although CAU devel- 
oped within five years of the onset of 
joint disease in the majority of 
patients (Table 4), there were eight 
patients who did not develop ocular 
inflammation until more than ten 
years had elapsed from the onset of 
arthritis. 

Of the 134 eyes (60%) that had 
complications at the last examination, 
51 eyes (23%) had one complication, 58 
eyes (26%) had two complications, and 
25 eyes (11%) had three complications. 
The effects of secondary glaucoma 
were particularly serious, and 21 of 
the 42 eyes with glaucoma had a visual 
acuity of 6/60 or less. 

Although fundus examination of 
eyes with CAU is frequently difficult, 
it is generally agreed that posterior 
segment complications are uncom- 
mon. Chylack et al reported one case 
of papillitis, Key and Kimura’ de- 
scribed macular edema and degenera- 
tion in “a few cases,” and Chadwick 
and Rosen" noted papillitis in one 
patient with Still’s disease who did not 
have uveitis. 

In this study, macular edema was 
present in 17 eyes, and in five of these 
it caused a serious diminution of 
visual acuity. One eye developed a 
dense vitreous hemorrhage, and since 
it showed no evidence of absorption 
after nine months, a pars plana vitree- 
tomy was performed, with restoration 
of visual acuity to 6/24. No bleeding 
sites could be found despite careful 
examination of the fundus postopera- 
tively. 

It is encouraging that nearly all of 
the conditions of patients with AAU 
in this series could be controlled with 
topical corticosteroids, and only 45 of 


96 patien:s with CAU required: sys- 
temic corzicostemmid administration, 
On the whole, hewever, the response © 
to systemic corticosteroids in patients. 
with CAU was disappointing, since 
only 15 of 45 patients showed an: 
improvement. Ia several cases, pa- 
tients who were already receiving 
systemic therapy for arthritis devel- 
oped ocular involwement during treat- 
ment. The effec: of immunosuppres- 
sive therapy in CAU is inconclusive - 
since only three patients in this series- 
were treated with this method. Addi- 
tionally, reports by others*?" have ` 
been disappointing. 


The tissue typing was performed by D. James. ; 
MD. 


Nonproprietary. Names 
and Trademarks of Drugs 


Azathioprine—Imsran. 
Tropicamide—Myčriecyl. 


References 


L Schaller J, Kupfer C, Wedgwood RJ: Frido = 
cyclitis in juvenile raeumatoid arthritis, Pediat 
ries 44:92-190, 1969. ce 

2. Calabro JJ, Pazrino GR, Atchoo PD, et ale 


Chronic iridoeyelitis in juvenile rheumatoid = 


arthritis. Arthritis Rheum 13:406-413, 1970. 


3. Smiley WK: Tha eye in juvenile rheumatoid. 


arthritis. Trans OpPthalmol Soe UK 94:817-828, a 
1974. 

4. Chylazk LT, Bienfang DC, Bellows AR, et al: 
Ocular manifestations of juvenile rheumatoid 
arthritis. Am J Opkthaimol 79:1026-1083, 1975. 


5. Key SN, Kimura SJ: Iridoeyelitis associated” 2 
with juvenile rheamatoid arthritis. Am ca 


Ophthalme! 8425-429, 1975, Ns 
6. Schaler J, Johzson GD, Holborow EJ, et alr 
The association of antinuclear antibodies with 






chronic iridoeyclitis of juvenile rheumatoid“) 


arthritis Stils disease) Arthritis Rheum 
17:409-416, 1974. 
T. Schaler J, Weđrwood RJ: Juvenile rheuma- 


toid arthritis: A review. Pediatrics 50:940-958, 0" 


1972. 
8. Brewerton DA HL-A 2%7-and acute anterior 
uveitis. Asn Rheum Dis 34:33-35, 1975. 


9. Mapstone R, Woodrow JC: HL-A 27 and | 


acute anterior uveitis, Br J Ophthalmoi 59:270- 
275, 1975. : 
10. Perkins ES: Patterns of uveitis in children. =< 
Br J Ophthalmol 5169-185, 1966. Soke 

1L Chadwiek AZ Rosen ES: Papillitis and 


Still's disease. Am J Ophthalmol 65784-7837, © 


1968. 
12. Godfrey WA, Epstein WV, O’Connor GR, 
et al: Use of chlozambueil in intractable idio- 


pathic uveitis, Am J Ophthalmol 78:415-428, 


1974. ; 

13. Lazar M, Weiner KJ, Leopold: IH: Treat- * 
ment of uveitis with methotrexate. Am>J : 
Opkthalmal 67:383-387, 1969, ; 


Anterior Uveitis—Kanski 1797 : 

















ERTS 


TEAR 


Herpes Simplex Retinitis 


and Encephalitis in an Adult 


Jeffrey N. Bloom, MD; Jeffrey I. Katz, MD; Herbert E. Kaufman, MD 


@ A 17-year-old girl developed a viral 
encephalitis that was followed by massive 
exudative retinal detachments in both 
eyes. A diagnosis of herpes simplex 
encephalitis and retinitis was made as a 
result of finding rising herpes. simplex 
viral titers. An examination of the patient’s 
cell-mediated immune system showed it 
to be grossly intact. 

(Arch Ophthalmol 95:1798-1 799, 1977) 


HS retinitis in association with 
encephalitis in neonates is a 
well-described entity.'? Until recent- 
ly, however, reports of this condition 
in adults have been lacking.’ In addi- 
tion, there appears to be disagree- 
ment as to whether the manifesta- 
tions of this disease are primarily 
infectious? or immunologic’? in na- 
ture. We present what we believe is 
the second description of a case of 
herpes simplex retinitis and encepha- 
litis in an adult. In addition, we have 
performed, in part, an investigation 
of this patient’s immunologic status. 


REPORT OF A CASE 


A 11-year-old girl—bright and attrac- 
tive—was in her usual state of good health 
until one week before her first hospitaliza- 
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tion. At that time she complained of a 
headache that was followed shortly after- 
ward by persistent vomiting. These symp- 
toms soon resolved, but she began to 
appear confused and her behavior became 
inappropriate. When first admitted to 
another hospital her temperature was 34.9 
C. She was disoriented; grossly, her vision 
appeared intaet and ocular motility, pupils, 
and fundi were normal. Results of her 
neurologic examination, except for the 
obvious disorientation, were within normal 
limits. Lumbar puncture disclosed the 
following values: cell count of 117, all of 
which were lymphocytes; protein, 60 mg/ 
100 ml; glucose, 66 mz/100 ml; Gram stain 
and India ink preparation were negative. A 
diagnosis of viral encephalitis was made at 
this time. 

During this hospitalization the patient 
developed nuchal rigidity and became less 
responsive. Soon thereafter she manifested 
a right visual field defect to threat as well 
as a left Babinski sign. A brain scan 
showed generalized cerebral swelling and a 
low density area on the left. An EEG 
indicated diffuse cerebral abnormality. 
The patient was treated intravenously 
with dexamethasone and mannitol, in addi- 
tion to phenobarbital for possible right- 
sided seizure activity. Vision continued to 
worsen and she was noted to have a retini- 
tis OU. During this hospitalization, titers 
for herpes simplex virus rose from 1:8 on 
admission to 1:512. 

The patient was transferred to the Uni- 
versity of Florida Medical Center ten 
weeks after the onset of her illness. Her 
neurologic status was essentially un- 
changed. She denied light perception OU 
and did not react to threatening stimuli. 
Corneal examination showed filamentary 
keratitis OD, but was otherwise negative. 


Ocular motility appeared normal. Fundus 
examination showed a large, inferior 
retinal dialysis in the right eye in associa- 
tion with an exudative retinal detachment, 
multiple retinal holes (Fig 1), and an early 
massive periretinal proliferation pattern 
(Fig 2); the left eye was found to have a 
small inferior dialysis and end-stage mas- 
sive periretinal proliferation (Fig 3). Wide- 
spread flame-shaped hemorrhages were 
noted in both fundi. The patient received 
an intravenous course of vidarabine for one 
week without apparent change of either 
her neurologic or ocular status. A tap of her 
subretinal fluid OD was performed; the 
fluid proved to be negative for both viral 
culture and herpetic immunofluorescent 
staining. This was also true of her CSF. 
The patient’s convalescent serum herpes 
simplex type 1 titers had decreased to 1:64. 
Based on these changes in titers, the diag- 


Fig 1.—Exudative retinal detachment of 
the right eye with multiple retinal holes 
(arrows). 
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Fig 2.—Early massive periretinal proliferations of the right eye. 


nosis of herpes simplex encephalitis and 
retinitis was made. 

Her cell-mediated immune status was 
then studied. Her lymphoeytes underwent 
blast transformation to a degree compa- 
rable to a nermal control when exposed to 
the mitogens phytohemagghutinin, conca- 
navalin A, and pokeweed mitogen. The 
patient was discharged without change in 
her status. 


COMMENT 


In 1964, Cogan et al' described a 
bilateral necrotizing retinitis in a 
neonate with encephalitis. Herpes 
simplex virus, type unspecified, was 
implicated on the basis of rising 
complement fixation titers for herpes 
simplex. Because of the strict limita- 
tion of the ocular involvement to the 
retina, the lag period between the 
acute infection and the retinal signs, 
the absence of other inflammatory 
eye signs, and the bilaterality of the 
disease, the authors felt that this 
condition represented an immunologic 
process rather than a directly infec- 
tious one Cibis? described similar 
findings in another neonatal case and 
was unable to locate the virus in the 
eye by fluorescent antibody staining, 
aqueous humor culture, or electron 
microscopy. He, too, believed that this 
represented evidence of an immuno- 
logic reaction. 

While well established in the neona- 
tal age group, evidence of herpes 
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simplex retinitis in adults has been 
absent until recently. Schiff-Wer- 
theimer et al* described a 30-year-old 
man with meningoencephalitis and 
retinal vasculitis attributed to herpes 
simplex, but the proof for this virus’ 
involvement is not well documented. 
Minckler et al’ recently published clin- 
ical and histopathologic evidence of 
the presence of herpes simplex type 1 
in the brain, optie nerve, and retina of 
a 44-year-old patient with encephalitis 
and retinitis. Their study indicated a 
direct infection by herpes simplex 
virus, rather than a hypersensitivity 
reaction. 

Little or no information is provided 
concerning the immunologic com- 
petency of the lymphocytes of these 
previously described patients. It is 
known that people receiving immuno- 
suppressive therapy, for example, fol- 
lowing renal transplantation, have an 
increased risk of developing cytomeg- 
alic virus retinitis.» The normal lym- 
phocyte transformation response 
demonstrated by our patient when 
exposed to various mitogens indicates, 
we believe, a grossly intact cellular 
immune apparatus.* As with all nega- 
tive data, our inability to stain or 
culture herpes simplex virus in this 
patient’s subretinal or CSF does not 
eliminate the possibility that the 
retinitis was the result of direct viral 
invasion, 





Fig 3.—End-stage massive pe‘irecinal proliferation of the left 


As a result of both our study and 
that of Minckler et al,’ we believe that 
the findings of massive, bilateral 
exudative retinal detachments with 
multiple flame-shaped hemorrhages 
in a patient with encephalitis should 
alert the clinician to the possible 
involvement by the herpes simplex 
virus. 

A repert by Johnson and Wisotzkey’ 
has become available since our article 
was accepted fer publication. 
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® Three unrelated boys, ages 2, 6, and 
“10-years, who have congenital stationary 
_ night blindness with myopia and a Schu- 
_ -bert-Bornschein-type _electroretinogram 
: finding, were found to show a “paradoxi- 
_ cal” pupillary constriction in darkness. 
- When examining room lights are turned 
- out, the patient’s pupils briskly constrict 
` and slowly dilate. Older night blind male 
relatives of these boys did not show this 
‘abnormal constriction to darkness. 
(Arch Ophthalmol.95:1800-1804, 1977) 








Si Cunier’s original description’ 
J and Nettleship’s subsequent ex- 
“amination of the Nougaret pedigree, 
-congenital stationary night blindness 
-(CSNB) has. been recognized as an 
inherited disease characterized by the 
absence of functional rod vision. The 
inheritance pattern may be autosomal 
-= dominant,’ autosomal recessive,*’ or 
X-linked recessive“ An extensive 
_- review of this entity has recently been 
published.’ 
_. Myopia with fundus changes and 
‘diminished visual acuity are invar- 
_jable in X-linked recessive cases of 





















“sive CSNB. Strabismus and nystag- 
‘mus are often present.**' One of the 
“most typical features distinguishing 
_ recessively inherited CSNB from the 
dominant form is the electroretino- 
gram GERG) response. 

>In 1952, Schubert and Bornschein* 
-studied a night blind subject whose 
ERG was characterized by a dimin- 
ished tò absent scotopic b-wave. In 
_ two recent series, patients with reces- 
sively inherited CSNB and myopia 
showed this typical type of ERG 
response. Another large series, how- 
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“-CSNB and usual in autosomal reces- . 





aradoxical Pupillary Responses in 


ever, failed to find a relationship 


- between the hereditary transmission 


of the disease and the ERG pattern.’ 

The purpose of this report is to 
describe distinctive pupillary abnor- 
malities in five male patients with 
CSNB and myopia. All had a Sehu- 
bert-Bornschein-type of ERG. One 
family pedigree definitely showed 
sex-linked <ransmission; another, 
probable sex-linked transmission. In 
the third family, only one affected 
member thus far has been found. The 
young males ef each pedigree (ages 2, 
6, and 10 years) showed a paradoxical 
pupillary constriction to darkness 
when the room lights were turned off. 
Older affected male relatives (ages 34 
and 55 years) did not show paradoxical 
constriction te darkness; however, one 
showed an unasual tonic dilatation of 
his pupils in carkness. 


REPGRT OF CASES 


Case 1.—A male infant was first seen by 
us in March 1874. At 5 months of age, 
myopia, a variable esotropia, and nystag- 
mus were noted. His parents observed that 
his pupils were abnormal. In normally 
lighted surroundings the pupils appeared 
quite large; while in a semidarkened room 
his pupils appeazed small. They were aware 
that the boy haé trouble seeing in the dark 
and that there was a family history. of 
night blindness in the maternal grandfa- 
ther and the great, great grandfather. On 
examination, the major findings were 
myopia: right eve, —10.00; left eye, —11.00 
diopters; a very fine rotary pendular to 
right-beating nystagmus; and an intermit- 
tent esotropia. His pupils measured about 5 
mm in normal reom light. When the room 
lights were turned off, the pupils con- 
stricted briskly fig 1, left and right) and 
then sléwly dilated. At this examination 
both pupils responded sluggishly to direct 
light stimulation. The response to a near 
target appeared normal on inspection (Fig 
2). Dilated fundus examination showed 
bilateral myopic fundus changes. The 
scotopic ERG demonstrated the b-wave to 
be severely depressed in relation to the a- 
wave (Fig 3). The photopic (80 Hz) ERG 
was normal. Fundus examination and ERG 
of the patient's father and mother were 
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normal. When the patient was seen again 
in December 1975, the paradoxical pupil- 
lary constriction to darkness remained the 
same, but when the room lights were 
turned on, the pupils briskly constricted 
and slowly dilated to light. The pupillary 
response itself to handlight examination 
appeared normal. 

Case 2.-The 55-year-old maternal — 
grandfather of patient 1 was first seen in 
March 1974. The man had been myopic and 
night blind all of his life. He was aware of 
no change in this condition during his life 
span. Examination disclosed a visual acui- 
ty, with correction, of 20/50 in both eyes. 
His refractive error was —7.75 +3.00 x 5 
in the right eye and —7.25 +2.75 x 176 in 
the left. A fine rotary nystagmus was 
present as well as alternating hyperphoria, 
but no strabismus. His dilated fundus 
examination showed myopic changes bilat- 
erally. His pupils were sluggish in response 
to direct light stimulation. When the room 
lights were extinguished, both pupils 
dilated very slowly. There was, however, no 
pupillary constriction to darkness. Dark- 
adaptation studies showed normal cone 
adaptation but no rod adaptation. His ERG 
changes were identical with those of his 
grandson. The electro-oculogram (EOG) 
was normal. 

Case 3.—The first male member of a 
family unrelated to the family of patient 1 
was seen and a diagnosis of myopia, stra- 
bismus, and night blindness was estab- 
lished in October 1974. The patient’s 
maternal uncle is night blind and myopic; 
the patient has two brothers and a sister 
who are neither night blind nor myopic. On 
examination, the visual acuity in the 
right eye was 20/70 and in the left eye 20/ 
50. The refractive error was —10.50 +1.50 
x 180 in both eyes. Alternating esotropia 
was present as well as a fine, pendular 
nystagmus. In ordinary room light the 
pupils were 4.5 mm in diameter. When the 
room lights were extinguished, the pupils: 
briskly constricted in response to darkness 
and slowly dilated to about 6 mm in diam- 
eter. Myopie changes were present in both 
fundi. Color vision testing was normal with 
isochromatic plates. The scotopic ERG 
showed severely abnormal rod responses 
and moderately abnormal cone responses 
in both eyes. An ERG of the patient’s 
mother showed a moderately reduced rod 
and normal cone response. She has no 
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Tate Tay 
subjective problem with night vision. 

Case 4. The 33-year-old maternal uncle 
of patient 3 has been myopic and night 
blind as long as he can remember. He has 
worn giasses since age 8 years and limits 
his night driving to familiar, well-lit roads. 
He is married and has three daughters, 
none of whem are night blind. He has no 
male cispring. Examination showed a 
visual acuity of 20/25 in the right eye and 
20/40 in the left eye. Refractive error was 
—4.25 +4.25 x 10 in the right eye and 
—4.25 +4.50 x 160 in the left. The patient 
had exephoria but no nystagmus. Pupillary 
responses were normal in light and dark- 
ness. A dark-adaptation curve showed a 





Fig 1.—Left, Pupils reaction in ordinary room light, patient 1. Right, Pupils immediately 


after room lights were extinguished. 
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cone adaptation only (Fig 4). A scotopic 
ERG showed a reduced b-wave in relation 
to the a-wave. The photopic (30 Hz) ERG 
was normal. 

Case 5.—This young boy is the only 
member of the third unrelated CSNB 
family to be affected by this pupillary 
response. He was first seen in May 1968. 
The presenting complaint was that his eyes 
“did not focus properly.” Cooperation was 
poor and the only abnormality noted was a 
right hypertropia. The paternal history 
was positive for strabismus and nystag- 
mus. Myopia was present in the mother’s 
family. There was no history of night 
blindness. In 1970 the patient was noted to 


: om 


pu 





have diffculty with night vision. On a 
repeat examinatiom in 1973, the visual 
acuity in the righ- eve was 20/30 and in the 
left eye 20/40 The refraction was 
—4.50 +3.25 x 20 im the right eye and 
—5.00 +3.00 x 18) in the left. Exotropia 
and a right hypertropia were found, and 
myopic changes were noted in both fundi. 
The ERG done on this examination showed 
a diminished b-wave and a normal a-wave 
in both the scotopic and photopic systems. 
In 1975 the patient was seen again, and on 
examination with a small handlight 
obliquely illuminating his pupils, a pupil- 
lary constriction was noted when the 
examining room lights were turned off. 


A ; 


Fig 2.—Pupils on response to a near 


target, patient 2. 


Fig 3.—Electroretinogram of patient 1 showing normal photopic 
flicker response (30 Hz), normal a-wave, and absent b-wave on 


single flash scotopic stimulation. (Calibration indicated by 20 
msec/100 V; flash energies, 5 lux seconds. 1.3 lux seconds, and 


0.4 lux seconds). 


Fig 4.—Dark-adaptation curve o* patient 4 showing normal cone 
but absent rod adaptation. 
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: Fig 5.~Recovery response of left pupil of ‘night blind subject 
» (patient 4) and normal.response to bleach of right retina with 5.7 
log_scotopic trolands. 














g 7.~Pupil constrictions of patient 5 with lights off and onas 
measured for patient 1. 
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Fig 6.—Pupil constriction when lights. were off and on, measured 
from stop frame analysis of pupillometer tape. 


Fig 8.—Change in pupil diameter for light stimuli of increasing 
intensity for three congenital stationary night blind patients. 
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The constriction. was transient, lasting 
only a few seconds, and was followed by a 
slow: dilatation. Turning the examining 
room lights on. san caused the pupils. to: 
constrict and then slowly dilate. 


“METHODS AND RESULTS 
- OF EXAMINATION 
Rhodopsin Bleaching 
The experimental procedure was 
similar to that deseribed by Alpern= 
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and Ohba’; if was performed on one 
normal adult and Case 4. The subject’s 
right pupil was fully dilated and 


covered with half a ping pong ball- 


acting as a ganzfeld diffuser. The left 


eye was patched and shielded with 


black cardboard te prevent stray light 


from entering the eye. The patient 


was positioned so that the ping pong 


ball over the right eye was 1.5 inches 


from the projection lens of a 300-W 


-slide projector, and was instructed to 
Jook at the source of illumination. A 3- 


minute bleach was administered dur- 
ing the time the retinal illumination 
was calculated to be approximately 6,7 
log scotopic trolands. All other room 
illumination was extinguished. After 
the bleach, the left pupil size was 
recorded in the darkened room by. 
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l Sr in the aight blind 
i the normal (Fig 5). 






ein camera was 
a close-up lens tò permit a 
large i image of one pupil. An infrared 
filter was placed cover the lens so that 
only far red and infrared light 
reached the. vidicon. A similar in- 
frared-flcer was placed over a small 


a flashlight mounted to obliquely illumi- 


-hate ie patientis eye. Using this 
ae ent. geod television pictures 
were obtained in the 
ibe ight and changes in 
room illum inatien had no effect on the 
‘picture Erightress and contrast. A 
small television. monitor was used to 














focus thecamera to determine picture 
quality. For purposes of analysis, 
pertinent portions of videotape ob- 
tained were recorded on a video disk. 
This permitted frame by frame mea- 
surement of the mni mee diameter. A 









ears in slate was 
withthe camera in front of 
< his left eye: kis right eye simulta- 
_ neously fixed on a fixation target or a 
Snellen letter 15 feet away. The room 
lights were switched on and off at 
varicus. intervals while the pupil size 
was monitored. Average luminance 
levels im the roem when the lights 
were on was 30 foot lamberts; when 
lights sere of, the reom was in 
almost atal darkness. To rule out the 
that this was a response 
related to. accommodative conver- 
gence, accoramodation was controlled 
in patieats 2 and 5 by having them 
read the lowest line on a Snellen 
acuity chart 15 feet away while the 
gaits were switched on and off. 
toom lights were on, the 
patient was-using ambient room illu- 
_Minatien. Whik the room lights were 
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: off, a line of letters on the chart was 








illuminated using a small auxiliary 
light source, and the patient contin- 
ually read the chart aloud. Patient 1, 
who was too young to read, was asked 
to look at his mother who was posi- 
tioned across the room during the 
testing. No convergence movements 
were observed at any time during the 
monitoring of the pupil’s response to 
changes in ambient illumination. 

Extinguishing the room lights elic- 
ited the abnormal pupillary constric- 
tion in all three young subjects 
(patients 1, 3, and 5). Pupillographic 
recordings were made from patients 1 
and 5 (Fig 6 and 7). The initial crisp 
constriction to both light and darkness 
is followed by a slow dilatation that is 
more pronounced in the dark than in 
the light. The pupil’s response in 
patient 3 was observed to be similar in 
all respects to these other boys. Pupil- 
lary constriction in all three subjects 
appeared normal when the examining 
room lights were turned on. 

Extinguishing the room lights pro- 
duced a pupillary dilatation that was 
unusually slow and tonie in the oldest 
patient; however, variations were 
seen in normal controls that were 
substantial, and it is possible that the 
slow dilatation seen in this patient 
was within the normal range for his 
age. In patient 4, who like his nephew 
was seen before the infrared televi- 
sion apparatus was available, demon- 
strated a normal pupillary dilatation 
in darkness. 

The pupillary response to ordinary 
light and near reflex testing was 
normal in all patients. 

Instillation of one drop of 0.25 pilo- 
carpine hydrochloride in one patient 
and the instillation of cycloplegic and 
sympathomimetic drops faled to 
show any abnormal responsiveness to 
these drugs topically administered in 
all patients. 


Intensity Response Measurements 


The measurements, performed on 
patients 2 and 5, were done with the 
right pupil fully dilated. One half of a 
ping pong ball was taped over this eye. 
The patient was positioned so that the 
ping pong ball was 3 inches from the 
projection lens of the slide projector, 
which was shielded to prevent light 
loss. A black cardboard shield pre- 
vented any stray light from reaching 
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the left eye that was monitored by he 
television pupillometer. The room 
lights were extinguished and infrared _ 
video recordings were made of the left 
pupil as various intensities of light 
fell on the ganzfeld diffuser in front 
of the rigkt pupil. With no filter in 
place, the luminance reaching the“ 
right retina was calculated to be 65°” 
log scotopic trolands. The response of 
the left pupil to lights of varying 
intensity was determined with use of 
a series ef neutral density filters 
ranging from 2 to 5 log units in Llog | 
unit steps. Between each determina- 
tion an opaque slide was employed _ 
until the pupil size of the left eye 
equilibrated. Filters ef less than 2 log 
units werenot employed in this deter- 
mination, as the light was too bright 
to comfortably tolerate. Videotapes 
were analyzed by measuring the. 
minimum pupillary diameter (max- = 
imum constriction) oceurring after. 
each of the neutrel density filters was. 
in place. 

The pupillary constriction to lights 
of increasing brightness increased in __ 
a normal fashion in both patients” 
tested (Fig 8). That js, a brighter light- 
illuminating the retina produced a. 
greater pupillary constriction than did 
a dimmer ‘ight. Faradoxical pupillary 
constriction to darkness could be seen < 
when the 4 log unit neutral deñsity 
filter was replaced by an opaque slide; ak 
With the & log urit filters the change 
to the opaque slide produced no 
constricticn. With a 3 log unit filter, 
pupillary constriction was so great at. 
that light intensity that no further 
constriction could occur when the 
opaque filter replaced it. 


COMMENT 

Carr’ has convincingly demon- 
strated that the quantity and. the 
regeneration of rhodopsin is normal in 
patients with congenital stationary 
night bliminess. Based on this obser- 
vation, this auther suggests that the -__ 
locus of the deficit in CSNB- lies = 
within the retina proximal to: the 
outer receptor segments. He further 
speculates that in patients with a 
Schubert-Bornschein-type of ERG, ( 
the defect may be inthe region of the “= 
bipolar cells. Our patients, all males, ` 
are characterized by myopia with 
fundus changes. subnormal . vision, 
nystagmus, occasionally strabismus, 
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and Schubert-Bornschein-t 
type of patient described by Carr. 
_. Alpern, Ohba, and Campbell's 
-have shown a distinct link between 
_ the pupillary mechanics and rhodopsin 
bleaching. In normal subjects, the 
time course of pupillary dilatation 
_ following a rhodopsin bleach was 
-directly related to the rate of rhodop- 
sin regeneration. This was the case in 
normal subjects and in two patients 
_- having CSNB with normal vision.” It 
_ was also the case in our CSNB subject. 
_ The inference seems clear that the 
_ signal from bleached rods is normal 
~-and.is reaching the CNS to enable it to 
-drive the pupils. Our current specula- 
< -torn leads us to believe that this pupil- 
lary constriction to darkness is the 
result of a very “noisy” bleached 
signal reaching the gain control mech- 
anism of the retina’ before that 
mechanism is able to adjust its sensi- 
tivity to conditions of darkness. This 
would then posit an inertia in this 
gain control mechanism as the cause 
of this transient pupillary constriction 
_ in darkness. We emphasize that this is 
“a speculation. 
>The signal from quanta of real 
lights caught by the receptors is 
. abnormal in patients with CSNB and 
accounts for their night blindness. If 
the. disease locus in the CSNB lies 
> within the receptor layers, one might 
expect to see abnormalities in the 
___ pupillary responses to light and dark- 
-ness in affected patients. Such abnor- 
-malities would be expected to result 
from defective neural processing 
-within the retina, ie, at the beginning 
‘of the afferent pupillary pathway. 
Surprisingly few observations, how- 
ever, have been made on the pupil in 
CSNB. In his report of 1912, deserib- 
< dng X-linked CSNB with myopia, 
Nettleship’ describes one patient 
whose pupils were fairly active to 
_ light at age 53 years and three others, 
ages 25, 27, and 30, with large pupils. 
No other pupillary abnormalities have 
— been described in CSNB. Nettleship* 
~ deseribes the pupils as normal in the 
‘dominant. Nougaret pedigree. 
.— <n our patients, our data would 
=: seem to indicate the following. First, 
-= the. pupillary response to rod bleach- 
-ng signals appears normal in the one 
night blind myopic subject in whom 
we were able to measure this 
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__ ERG. They seem to fit well with the 





esponse; " Rowever, 


respect, as faras we could determine, 
we cannot assert that the rod bleach- 
ing signals are normal in the younger 
patients with paradoxical pupillary 
response. Second, the intensity re- 
sponse function of the pupil appears 
normal; thet is, for lights of increas- 
ing intensity the pupillary constric- 
tion increases, as one would expect in 
the normal subject. In keeping with 
this, the pupillary constriction to ordi- 
nary light testing appears normal in 
all individuals thus far studied (vida 
infra). The pupillary response to 
accommodation appears normal as 
well. 

The paradoxical pupillary response 
to darkness showed the following 
characteristics, as far as we are able to 
determine. First, it appears to be age 
related. We hare seen it occur only in 
the children we have studied. It 
required an unusual method of testing 
to be observed. Conventional testing 
with a handlight usually shows a 
normal pupillary response to light in 
these patiertts. The intensity response 
experiments demonstrated that con- 
striction could best be observed when 
going from mederate light levels to 
darkness. At bigh levels the pupils 
were fully constricted, and further 
constriction could not be observed 
when the light was turned off. 
Whether the paradoxical constriction 
was masked by full pupillary constric- 
tion or the phenomenon is not present 
when the illumination changes from 
very high levels to darkness is not 
clear at this time. 

The paracoxieal constriction is seen 
in young boys, but not in older 
affected relatives. This suggests the 
possibility that CSNB is not station- 
ary, at leas: in all of its manifesta- 
tions. On this point, several experi- 
enced examiners of our youngest case 
(patient 1) deseribed in May 1974 a 
minimal pupillary constriction to 
bright lights that later disappeared by 
December 1875. 

The  pupillomotor mechanism 
appears to be perfectly normal in 
these patients. Under our experimen- 
tal conditions, pupillary constriction 
to dark and light appears identical, 
and from tkis we conclude that the 
signal is nermal and driving both 
responses, as mentioned, pupillary 


; responses o accommodation also i 


pupils were normal in every other -pear normal in all subjects tested. 





The phenomenon of paradoxical 
pupillary constriction te darkness can 
be useful in making the diagnosis of 
CSNB in young boys. In one patient, 
without a family history of night 
blindness, the pupils were helpful in 
classifying his disease. The mecha- 
nism causing the paradoxical pupil- 
lary constriction to darkness is not, as 
yet, clear. The presence of the 
phenomenon, however, is another 
piece of evidence placing the disease 
locus in the retinal processing ele- 
ments. Further work must be done to 
learn which cases of CSNB show the 
phenomenon and under what condi- 
tions it can be seen. Unfortunately, 
sophisticated testing has been diffi- 
eult in our patients beeause of their 
extreme youth. 


This investigation was supported in part by the 
National Institutes of Health research grant EY 
1236-01A1 and by the Publie Health Service 
research grant EY 00876 from the National Eye 
Institute. Dr Kushner was supported in part by 
the Heed Ophthalmic Foundation, Inc. 

Mary Williams assisted in the preparation of 
the manuscript. 
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ally Evoked Response Testing 
a Stimulator-Ophthalmoscope 


Macular Scars, Hereditary Macular Degenerations, and Retinitis Pigmertosa 








Michael J 






eee evaked responses (VERs) 
“were æd frem 47 patients under age 
30 years w@h macular scars, hereditary 
macular dezenezations, or retinitis pig- 
mentosa. A hand-held. two-channel stim- 
ulator-ophtbsimoscope was used to pres- 
ent to the centrai fovea a 1.5° flickering 
stimulas cemtraliy superimposed on a 
| steady 10° background. All 31 patients 
_ with visual aeuity (VA) 20/50 or less had 
abnorraal VE3s; among patients with VA 
20/25 to 28/40, all six with macular 
Gegeneration’s and five of ten with retinitis 
: pigmentosa also showed abnormal VERs. 
Abnormal VEAs were either out of phase 
| of indistingwishable from noise. Sensi- 
tivity of the technique depended on a low 
ratio œ stimulus to background retinal 
illuminence amd the faci that the stimulus 
could 3e vaualized by the examiner 
througk the =phthalmoscope and main- 
tained on the central fovea throughout 
testing, 
{Arch Ophtmalmet 95:7 805-1808, 1977) 





Ithoagh -he central 2° retina 
genera:2s much of the visually 

~ evoked “espc-se (VER) in man, retina 
outside this grea ean aecount for some 
30% to 35% of the response ampli- 
tude.” Previaus VER studies oriented 
toward deteting abnormal central 
foveal “uncten im macular disease 
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have emphasized the importance of 
positioning under visualization a 
small-diameter stimulus on the foveo- 
la’ and of using a large steady back- 
ground** to minimize the effects of 
direct and stray light from the stim- 
ulus generating responses outside the 
central 2°. However, in none of these 
previous studies** did the examiner 
both visualize a small-diameter stim- 
ulus on the foveola throughout testing 
and use a large steady background to 
minimize the effeet of stray light. 
The present report describes VERs 
elicited with a hard-held, two-channel 
stimulator-ophtha!moscope in normals 
and patients with macular sears, he- 
reditary macular degenerations, and 
retinitis pigmentosa. With this instru- 
ment, a small-diameter flickering 
stimulus could be presented as a weak 
increment centrally superimposed on 
a large, steady background. The stim- 
ulus was visualized on the fundus 
through the ophthalmoscope by the 
examiner and could be maintained on 
the foveola throughout testing even in 
patients with soma variation in eye 
position. Results will be presented to 
show the use of this technique in 
detecting central foveal malfunction. 


METHODS 


A two-channel stimulator-ophthalmo- 
scope (Fig 1) was used in these studies to 
elicit VERs. With this hand-held instru- 
ment, a white stimulus, 1.5° or smaller, was 
centrally superimposed on a white steady 
10° background; the stimulus was intermit- 
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tently chopped by a motor-driven sector, a 
dise at 5 Hz (20 msee pulse duration). The: | 
stimulus was viewed on the fundus by the 
examiner through 2 lens assembly in the : 
head of the: instrument, was routinely 
focused by a focusing knob, and was maine. — 
tained on the foweoia throughout testing. 
The background feld was used not only to’ | 
minimize the effect of stray light from the 
stimulus, but also to provide sufficient: - 
retinal illumination to visualize retinal 
landmarks, e 
Light fer both stimulus and background - 
channels was provided by a 10-W ineandes- - 
cent lamp in the base of the instrument. 
The stimulus light channel was contained 
within the body of the instrument; ‘the © 
background light channel was conducted 
from the base to the: head of the instru- 
ment by a fiber optic fas shown in Fig 1). 
The background lizht was reflected by a 
prism in the prism sousing into the head of | a 
the instrursent where it was merged with. 
the stimulus fight channel. The optics in. 
the head of the ins:rument were arranged — 
so that light from the stimulus and back. e 
ground channeis wes reflected by a mirror. = 
to enter the patient's pupil in maxwellian- ee 
view; this allowed precise adjustment of © 
the ratio of stimulus retinal illuminance to. 
background retina’ Uluminance (ie, the 
stimulus inerementa, Two stimulus incre- 
ments were routinely used: 5.6 log-trolands: ` 
on a 5.0 log-troland background and 7.0 log- 
trolands ona 5.0 log-treland baekground. 
The examination was performed in a 
manner similar to that used for routine. 
direct ophthalmoscepy.. The eye to be 
tested was dilated te at least’6 mm with 4 
topical mydriatic to facilitate visualization — 
of the fundus; the fellow: eye was patched 
during testing to misimize possible effects 
of binocular rivalry on the VER. Two silver 
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cup electrodes containing electrode cream 
were placed respectively on two scalp areas 
along the midline; the positive lead was 
placed 1 cm above the inion and the nega- 
tive lead over the vertex. Each electrode 
was held in position by a strip of adhesive 
tape. The initial resistance between these 
scalp electrodes never exceeded 5,000 Q. A 
ground electrode was attached to the 


Mirror 











2 E Lens assembly 
Prism housing ——- 4 


Focusing knob + 


Fiber optic 


Dials 


Motor — 


| 1cm. 


Power cords ——— | 


Fig 1.—Two-channel stimulator-ophthal- 
moscope. Stimulus channel internal to 
instrument, background channel con- 
ducted in fiber optic bundle as shown. 
Dials can be used to modify size, wave- 
length, or intensity. Instrument weighs 
little more than a standard direct ophthal- 
moscope. 


Stimulus I 
H 


Day 1 / ONDAS 


Day 2 


Stimulus Occluded 
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patient’s earlobe. Scalp potentials were 
differentially amplified at a gain of 
100,000 with respect to ground by an 
amplifier (3 dB down at 1 Hz and 100 Hz), 
amplified again at a gain of 16 by a spike 
filter tuned to 5 Hz (Q = 4), and summed 
(N = 64) by a signal-averaging computer 
triggered by a photocell in the stimulator- 
ophthalmoscope. Waveforms were dis- 
played on an oseilloscope and written out 
on paper with an X-Y plotter. Testing was 
conducted in an ordinary room without a 
copper cage enclosure. In order to obtain 
responses uncontaminated by extraneous 
noise, the examiner avoided direct contact 
during testing with the scalp electrodes on 
the patient. If a large eye movement 
occurred so that the examiner could not 
rapidly move the stimulus back to the 
foveola, the examiner could interrupt 
computer averaging by depressing a foot- 
pedal switch. 

The VERs were quantitated with respect 
to peak-to-peak amplitude and latency 
from stimulus onset to the first positive 
peak. Responses from the differential 
amplifier were also stored on FM tape for 
additional analysis; evidence of a second 
harmonic (ie, 10 Hz) was sometimes 
observed in the averaged response but was 
always small relative to the fundamental 
(ie, 5 Hz). Pilot studies showed that a 5-Hz 
stimulus elicited more reproducible 
responses with respect to amplitude and 
phase than did higher frequency stimula- 
tion; therefore, responses to 5-Hz stimuli 
were studied in greatest detail and are 
reported in the Results section. Responses 
to 10-Hz stimali (in synchrony with alpha 
rhythm) were extremely variable; 
responses above 12 Hz were so small that it 
was difficult tə resolve phase and construct 
phase vs frequency plots, particularly for 
patients with retinal disease. 


Foveola 
somanr]\ f\ f° 


AN AN 


Patients included the follewing four 
groups: 16 normal volunteers fage 6 to 52 
years) with visual acuity (VA) 20/20; 4 
patients (age 49 to 59) with VA 20/70 to 20/ 
400 and well-healed macular sears second- 
ary to old chorioretinitis; 24 patients (age 
11 to 56) with VA 20/25 to 20/400 and 
hereditary macular degenerations; and 19 
patients (age 8 to 58) with VA 20/25 to 10/ 
400 and hereditary retinitis pigmentosa. 
The patients with macular scars or macular 
degenerations had normal or nearly normal 
full-field electroretinograms (ERGs), while 
the patients with retinitis pigmentosa had 
minimal or nondetectable full-field ERGs. 
In addition, one patient (age 55) with VA 
20/400 and dominantly inherited cone 
degeneration, and one patient (age 59) 
with VA 20/200 and congenital rod 
monochromacy were studied; both had 
normal full-field rod ERGs and nondetect- 
able full-field cone ERGs. One patient (age 
23) with VA 20/25 and bilateral foveolar 
cysts of unknown cause was also tested. 

All patients had clear media except some 
with retinitis pigmentosa who had minimal 
posterior subcapsular lens opacities; how- 
ever, the foveola could be clearly visualized 
through the dilated pupil in all patients. No 
patient with coarse nystagmus was in- 
cluded in this study. Some patients had 
small variations in eye position that the 
examiner could appreciate while viewing 
the stimulus on the fundus; the examiner 
could easily compensate for this variation 
and maintain the stimulus on the foveola 
by slight adjustments in the position of the 
stimulator-ophthalmoscope during test- 
ing. 


RESULTS 


Figure 2, left, illustrates VERs 
from a normal subject obtained in 


Parafovea 


Fig 2.—Left, VERs from normal subject obtained on separate days to a 1.5°, 5.6 log-troland white stimulus flickering at 5 Hz centrally 
superimposed on a 10°, 5.0 log-troland white steady background (stimulus 1). Tracings (left column) were obtained with stimulus 
centered on foveola; tracings (right column) were obtainedwith stimulus occluded and steady background centered on foveola. For this 
and subsequent figures, at least two runs to same stimulus condition are superimposed; calibration (lower right) is 1 nV and vertical 
deflections (lower row) indicate onset and duration of stimulus. Right, VERs from normal subject to stimulus | and to a 1.5°, 7.0 log- 
troland white stimulus flickering at 5 Hz centrally superimposed on a 10°, 5.0 log-troland white steady background (stimulus II) 
positioned on the foveola or 4° superior retina. 
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Stimulus I 


“Fig 3. ) YERs from normal subject and 
members of family with Stargardt's dis- 
ease tested with stimulus | centered on 
foveole. Patients 1 througl4 were 14, 11, 
13, arc 17 years of age, respectively. 
Vertice! bar defines norma! range of peak 

‘latencies. - 






Stimulus I 


A, 


Nor mal / 


if 





oe YN a? 
RP 3 | i \ [ 





¿witb hereditary retinitis 
pigmentesa (BP! tested wih. stimulus iI 
centerec on foveola. RF,, BP., RP., and 
RP, had YA 20/25, 20/400. 20/100, and 
20/400, “espectively. Vertical bar defines 

normal rasge of peak latencies. 
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Stimulus Centered on ‘A 


Stimulus Centered on "B" 
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es | aes | EA ne | nn | cae a 
Fig 5.—The VERs from left eye of patient with bilateral foveolar cysis; responses were. . 
obtained to 7.0 log-troland white stimuli of varying diameter flickering at 5 Hz. Stimuli 
were Centrally supsrimposed on steady 5.0 log-trolard white background. Fundus. 
photograph of left eye from this patient illustrates foveolar cyst. The stimulus was 
centered on cyst (area A) or just nasal to cyst (area B). l : 


ranged from 0.7 to-£.8 pV, and laten- 
cies ranged from 90 <o 148 msec. With 
stimulus I, all 22 patients tested with 
VA 20/56 or less.and macular scars or 
hereditary macular degenerations had 
abnormal VERs. Among the patients 
with VA 20/25 te 20°40, all six tested 
with hereditary mecular degenera- 
tions also showed atmormal VERs to 
stimulus I. Abnormal VERs were 
either shifted in phase, with or 
without reductiors in amplitude, or so > 
reduced in amplitude as to be indistin- 
guishable from moise With the more _ 
intense stimulus increment (stimulus — 
II) centered on she foveola, normal 
VER ampiitudes ranged from 1.4 to 
6.3 aV, and latenzies ranged from 88 

to 145 msec. With stimulus II, only 14 

of those 28 patients found abnormal- 
with stimulus I. showed abnormal 
VERs. The patient with red mono- _ 
chromacy and the patient: with ad- 
vanced cone degeneration had nonde- 
tectable VERs to: stimulus I and IL.) 


response to a weak stimulus incre- 
ment (ie, stimulus I) centered on the 
foveola and flickering at 5 Hz. 
Responses were virtually identical 
with respect to amplitude and phase 
on separate days. With the stimulus 
channel occluded and the fundus illu- 
minated only with a steady back- 
ground, the electrical activity record- 
ed from the occiput was < 0.5 uV and 
indistinguishable from noise (Fig 2, 
left). When stimulus I was moved 
from the foveola te the parafovea, the 
VER was indistinguishable from 
noise (Fig 2, right). When a strong 
stimulus increment (ie, stimulus II) 
was moved from the foveola to the 
parafovea, a large VER was still 
detectable. The response to stimulus 
II centered on the parafovea was 
comparable to the response to stim- 
ulus I centered on the foveola. 

With stimulus I centered on the 
foveola, VER amplitudes for normal 
subjects under age 60 with VA 20/20 
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Figure 3 shows VERs from a repre- 
sentative normal and members. of a 
family with juvenile macular degener- 
ation (Stargardt’s disease). The older 
affected sibling (P4) with a two-year 
history of severe loss of VA and char- 
acteristic fundus changes of advanced 
acular degeneration was tested with 
stimulus I centered on the foveola and 
showed a VER indistinguishable from 
noise. Two younger siblings (P2-P3) 
ad macular granularity and VERs 
hat were out of phase with ampli- 
tudes in the lower normal range. Only 
he sibling with VA 20/20 and a 
‘normal-appearing macula (P1) had a 
completely normal VER. 
With stimulus I centered on the 
‘oveola, all nine patients tested with 
VA 20/50 or less and hereditary reti- 
nitis pigmentosa had abnormal VERs. 
Among the patients with VA 20/25 to 
20/40, five of ten with retinitis 
pigmentosa also showed abnormal 
VERs to stimulus I. With the more 
“intense stimulus increment (stimulus 
--[1) centered on the foveola, only ten of 
~ those 14 patients found abnormal with 
stimulus I showed abnormal VERs 
with stimulus H. Representative 
VERs to stimulus I from patients with 
retinitis pigmentosa are shown in Fig 
4, 
< Figure 5 shows VERs from the left 
eye of-a patient with a foveolar cyst 
and VA 20/25. The cyst (Fig 5) 
appeared on ophthalmoscopic exami- 
-nation to subtend a visual angle of 30’. 
“When a stimulus larger than the cyst 
-was centered on the cyst (area A), the 
-patient could see the flickering stimu- 
jus, and. VERs were within the normal 
range. When the stimulus was made 
smaller than the cyst (ie, 10’) and 
centered on the cyst, the patient could 
“not see the flickering stimulus, and 
“the VER was indistinguishable from 
- noise. When the 10’ stimulus was posi- 
tioned just nasal to the cyst in a 
-portion of the foveola that appeared 
> normal on ophthalmoscopic examina- 
tion (area B), the patient could see the 
_ flickering stimulus, and the VER was 
z dearly detectable. 














COMMENT 


The present study shows that a two- 
channel _ stimulator-ophthalmoscope 





ean be used tegether with appropriate 
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electronic equipment to monitor cen- 
tral foveal fuaction in the VER in 
patients with macular scars, heredi- 
tary macular degenerations, or hered- 
itary retinitis pigmentosa. All 31 
patients incladed in this study with 
VA 20/58 or less showed abnormal 
responses that were either shifted in 
phase or indistinguishable from noise. 
Among patients with visual acuity 20/ 
25 to 20/40, it was possible to detect all 
six tested with hereditary macular 
degeneration and five of ten with 
retinitis pigwentosa. Use of a small- 
diameter stimulus that the examiner 
could visualize on a background and 
position on the foveola throughout 
testing insured that only the central 
fovea was directly stimulated by light. 


Use of a weak stimulus increment 


(stimulus I in Results) apparently 
minimized the problem of stray light 
stimulation cf retinal areas outside 
the stimuls only 24 of those 42 
patients detested with the weak incre- 
ment could be detected with a strong 
increment (stimulus I). 

The sensitivity of this technique 
was apparent, not only in the detec- 


- tion of abnormal foveal function in 


children affected with early heredi- 
tary maeular-degeneration, but also in 
the detectioa of abnormal foveolar 
function im a patient with a 30’ (ie, 
~1/10 dise diameter) foveolar cyst 
and VA 20/2. For the patient with a 
foveolar cyst, the stimulus had to be 
reduced in diameter from 1.5° to 10’ 
and accaraidly centered on the lesion 
to demonstrate abnormal function. 
Results frem this patient illustrate 
the importance of viewing the stim- 
ulus or the fundus and selecting a 
stimulus diameter that is small 
enough to eliminate responses from 
retina adjacent to an area of disease 
or suspectec disease. 

Phase shi‘ts in patients with retinal 
disease, also reported by others,**" 
proved to be an important criterion 
for detecting central foveal malfune- 
tion; in several cases foveal malfunc- 
tion could not be detected on the basis 
of amplitude alone. These phase shifts 
appeared net to be due to residual red 
function, since VERs from a patient 
with red menochromacy and a patient 
with advanced cone degeneration 


kd 


were indistinguishable from noise in 
this test system. It was not clear from 
these results whether these shifts 
represented phase leads or phase lags; 
this question is presently under inves- 
tigation. 

In this study, VER testing of a 
given patient with a two-channel 
stimulator-ophthalmoscope was com- 
pleted within a few minutes in an 
open room without a copper cage 
enclosure. This was achieved by nar- 
rowing the band-pass of an electronic 
filter tuned to the stimulus frequency 
and thereby eliminating other fre- 
quencies from the responses. Rapidity 
of testing and the ability to visualize 
the stimulus on the fundus made the 
procedure suitable for adults or chil- 
dren with short attention spans and 
variations in eye position. 


This investigation was supported by Public 
Health Service research grant EY00169 and 
career development award EY70800 (ELB) from 
the National Eye Institute; and by grants from 
the National Retinitis Pigmentosa Foundation, 
Baltimore, and the George Gund Foundation, 
Cleveland. Mare Effron assisted in testing 
patients and Jennifer Moulton gave technical 
assistance. 
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patients with ocular hyperten- 
sion each randomly receivad on separate 
days C. 62, 125, 250, and 500 mg of 
acetazelansde Miamox), In a double 
. Maskee menrer: acetazolamide plasma 
jevels and! intraocular pressure were 
monitosed Yor seven hours following 
admirestraton. Plasma levels increased 
linearlywith dese. teaching 30 ng/ml with 
the 508mg Jose.:Maximum plasma levels 
eccurred at ore hour, and the minimum 
JOP wae at svo hours. The maximum IOP 
effect. «a 20% to 35% fall. The IOP 
response was related to dose and plasma 
level, up to #63:mg dose, which produced 
an average fall of 8.2 mm Hc. Little further 
“average-elfect was documented at higher 
doses or plasma levels. The duration of 
response was slightly proienged by 250 
mg, bust 5© mg showed no greater 
response. Ths.a 53-mg dose or a plasma 
level of 4 to 5 pg/ml was as effective in 
lewerlng 10 as higher doses that 
produced plesma levels of 10 ug/ml or 
more, o F 
{Arch Ophtaimel! 95:1809-181 2, 1977) 
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T he carbonic anhydrase inhibitor 
acetazolamide (Diamox) is in 
common use as an effective, relatively 
safe agent for lowering intraocular 
pressure. The standard recommended 
full dose is 1,000 mg/day. Some advo- 
cate even higher doses, up to 2,000 
mg/day, although higher doses of 
acetazolamide are believed to cause a 
higher incidence of side effects. 
Interestingly, however, oral dose- 
response characteristics of acetazol- 
amide in man have not been well 
reported in the literature. There is 
some limited work in normal pa- 
tients,’ and the work of Lehmann et 
al’ in a small group of glaucoma and 
normal patients, but a double-blind 
study with each patient as his own 
control over a wide range of doses has 
not been previously reported. Animal 
studies in the rabbits originally 
suggested that doses of 10 mg /kg/day 
intravenously were required to cause 
a 42% drop in outflow pressure. Doses 
of 1 and 5 mg/kg/day were unable to 
lower the pressure appreciably in the 
rabbit. However, similar studies with 
use of oral preparations in man were 
not undertaken. 

Thus, the main purpose of this 
study was to determine whether a 
lower dose of oral acetazolamide than 
is generally used at present might be 
able to lower IOP effectively, since a 
lower dose might have fewer side 
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effects. To acccmplish this, we deter. 
mined what oral dese of acetazolamide 
was recuired to give a maximum 
immediate. fall in IOP, the relations 
ship to plasma levels of acetazolamide, _ 
and the time course of pressure fall. 






and plasma levels. 


drase inhibition and aanograms per milli- 
liter acetazolamide cencentration, used as” 
a standard for acetazolamide determina 
tion. oe : 
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“sent SE; n = 18 ‘or each point. 


was 62 with a range of 34 to 78, and their 
average IOP without treatment was 27.5 
mm Hg, with a range of 22 to 40 mm Hg. 
‘The diagnosis of ocular hypertension was 
based on IOP readings of over 22 on appla- 
nation tonometry, with no glaucomatous 
field changes and no glaucomatous cupping 
of the optic dise. 
Each patient raceived an oral suspension 
containing. 0, 68, 125, 250, and 500 mg of 
acetazolamide in random order on separate 
days at least two weeks apart. Intraocular 
pressure readings and 5-ml blood samples 
were taken at 0, 1, 2, 4, 6; and 7 hours. The 
[OP readings were taken with a Goldmann 
applanation tonometer by a person who did 
not know whet dose the subject. had 
received, 
‘Blood samples were used to measure the 
acetazolamide plasma. levels for -each 
patient according to the modification of 
-the method of Maren et:al.’ Blood samples 
were centrifuged, and. the plasma. was 
© diluted 1:25 with distilled water. The 
-= diluant was then heated at 100 © for five 
minutes to destroy any residual ‘carbonic 
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-Fig 2.—Average pasma concentration of acetazolamide following 
oral administraticn in ocular hypertensive patients. Bars resre- 


anhydrase activity. The samples thus 
prepared wereassayed for their ability to 
inhibit a standard amount (2.00 units) of 
carbonic anhydrase. This assay was per- 
formed at 2 C in 33 mM triethanolamine 
buffer at a starting pH of 8.2 by watching 
for a color change in a bromothymol blue 
indicator, after the addition of CO,-satu- 
rated water assubstrate. By comparing the 
percent inhibition obtained with the un- 
known plasme sample with a standardized 
acetazolamide assay curve (Fig 1) the 
concentration of acetazolamide in the 
unknown coul be calculated. 

To obtain values that take into account 
both the peak response to acetazolamide 
and the duration of that response, the 
areas under the curves of plasma level vs 
‘time and persent IOP vs time were caleu- 
lated. for each dose. The area in each 
interval was calculated by multiplying the 
sizeof the time interval between succes- 
sive data peints by the average of. the 


` values of the two data points bounding the 
time interval. The areas of all time inter- 


vals were summed to find the total area. 


2 4 6 










7 
HOURS 


Fig 3.—Percent of initia! [OP following oral administration of 
acetazolamide. Bars represent SE; n = 18 for each point. 


Average Change in IOP Following 
Oral Acetazolamide 


IOP at 
Two Hours, 
Mean + SE, 

mm Hg 

2.21 + .65 
8.20 + .74 
8.00 + .75 
8.41 + .54 
9.31 + 56 


IOP at 
One Hour, 


Dose, Mean + SE, 


mg mm Hg 


These values that represent roughly inte- 
gration of plasma level with respect to time 
(zero to seven hours), and integration of 
IOP pressure with respect to time (zero to 
seven hours), were then related to dose and 
to each other. 


RESULTS 


Acetazolamide plasma levels corre- 
lated with dose (r = .916, P < .00001): 
When the dose was corrected for 


-patient weight and expressed as 


milligrams per kilogram of body ` 
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“INTEGRATED PERCENT INTRAOCULAR. PRESSUR 


200- 





-250 
HOSE (mg) 


£ each poiri: 


statistical vorrelation was 
ely. the same (r = 871 
Z. : Thus, we could not detect 
a difference between dose expressed 
as milligrams per kilegram of body 
weight ard dose in milligrams for a 
given plasma level. Tke peak plasma 
acetazolamide levels occurred one 
hour after acministration of the drug 
and the average peak 
ion ranged from 4.2 pg/ml 
at the 63-mg-dese to 28.7 ug/ml at the 
500-mg dese. . 

The greatest fall of IOP occurred 
two hours after administration of 
acetazolamide (Fig 3), lagging behind 
the peak plasma level. The maximum 
effect was in ihe range of a 30% to 
35% fall Som the inigal IOP, or an 
„average fall of 8.5 mm Hg (Table). By 
calculation, this is equivalent to a 40% 
to 50% fall in aqueous humor forma- 
tion if episcleral venous pressure is 
assumed to be- unaffected. Unlike the 
plasma levels that inezeased progres- 
sively at kigher doses the maximum 
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treocular pressure integrated with respect to time, 


lsadministration of acetazolamide. Bars represent 


a a “y 
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fall in IOP showed a plateau of effect, 
with no difference between 68 and 125 
mg, and very little average additional 
effect from 250 or 500 mg. Some 
minor prolongation of effect was seen 
with the 250-mg dose compared to 
lower doses, but 500 mg showed no 
further prolongation (Fig 8). 

This plateau of effect beyond 63 mg 
was even more noticable when the 
integrated IOP values were plotted 
against dose. The integrated values 
take into account both the amount of 
effect and the duration of the effect. 
Although the 250-mg dose had not 
produced a further enhancement of 
the maximum pressure drop compared 
to 63 mg (Fig 3), the 250-mg dose did 
cause a small increase in the duration 
of response (as expressed by the 
smaller area under the curve for 
percent IOP fall in Fig 4), but 500 mg 
caused no further effect on the 
response integrated over time. 

Comparison of average plasma- lev- 
els with percent IOP (Fig 5) showed 
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Fig 5.—Relationship of average plasme levels with averag 
Percent IOP. Bars represent SE; n > 18 for each point: 












that there was a maximally effective _ 
acetazolamide plasma level and tha 
further increases in plasma level di 





hot cause a concomitant decrease in- 
percent IGP fall The most marked- 





Side Effects 

None of the patients suffered long: 
term side effects, and no acetazola- 
mide-reated health problems were - 
recognized. Five of the 12 complained: 
of gastritis with the 250- and 500-mg 
doses, but these complaints disap- 
peared two hours after administration 
of the crug. The only other side effect 
encountered was slight tingling in the 
lower extremity in one patient at the 
500-mg dose. All patients exhibited a 
diuretic effect te some degree at all 
doses, including the 0-mg “placebo 















ose, and since we did not measure 
urinary- output, the diuretic effect 
could not be quantified. 


COMMENT 


_ Although the plasma concentrations 

of acetazolamide can be increased in a 

direct relationship with a higher dose, 

he therapeutic IOP lowering effect 

oes not increase substantially beyond 

a plasma level of about 4.2 pg/ ml. For 

the average individual in an acute 

study, this saturation point is 

achieved with a 63-mg oral dose, at 

__ least when given as a suspension to a 

asting individual as we did. (It .is 

-presumably the same with a tablet.) 

_ The fact that dose may be expressed 

as either milligrams per kilogram of 

body weight or dose in milligrams and 

give the same result with respect to 

plasma levels may be related to the 
function of blood volume as opposed to 
body mass, in the partitioning of this 
drug. 

It is true that higher doses gave a 
higher initial plasma level, which 
neans that a plasma level above 4.2 
ug/ml is maintained for a longer time, 
but this was only partly expressed as a 
prolonged duration of effect on IOP in 
“a single-dose study such as this. At the 
peak response, the lowered IOP was 
ot significantly different between 63 
nd 250 mg. With respect to the total 
pressure reduction in terms of time 
and amount, there was some evidence 
for a dose-response relationship be- 
tween 63 and 250 mg. This was shown 
by the slight increase in duration of 
response seen with 250 mg but not 
with 500 mg. The magnitude of these 
differences between 63 and 250 mg 
was not very large. 

‘Friedenwald® explained that due to 
the-kineties of this enzyme system, 
the therapeutic effect of acetazol- 
amide occurred at about 99% inhibi- 
tion of carbonic anhydrase. Interest- 




















































‘ingly, if recently determined values of 


Ki for ciliary body carbonic anhydrase 
are used (as opposed to the Ki for RBC 


carbonic anhydrase), the 4.3 mg/ml. 
plasma concentration of acetazol- 


amide can be calculated to give 99% 
inhibition of ciliary body carbonic 
anhydrase (B. R. Friedland and T. H. 
Maren, unpsblished data). 

This short-term dose-response 
study suggests that minimal addi- 
tional therapeutic benefit is obtained 
from higheraloses of acetazolamide in 
most persons. This is, however, based 
on single-dose determinations, and a 
chronic dose response study must be 
undertaken to discover whether the 
effects expressed acute change with 
long-term therapy. This is necessary 
since not alf the effect on IOP is due 
simply to inhibition of ciliary body 
epithelial carbonic anhydrase. The 
pressure lowering effect may be 
augmented by diuresis, which is 
perhaps more prominent with an 
initial dose than with chronic usage. 
In addition. acidosis affects ciliary 
body secretion, and the acidosis may 
differ with single and multiple 
doses. 

Careful clinical usage also requires 
recognition that studies like this deal 
with average responses. However, 
individuals respond differently to all 
drugs, both with regard to the 
maximum amount of effect and the 
dose required to achieve the effect. 
Therefore, i may be that in some 
individuals, 63 mg four times a day 
will produce an adequate effect, and 
the advantage of a low dose is a hope 
to reduce side effects. However, 
whether a maximum effect has been 
obtained from 63 mg can be deter- 
mined only by a trial in the specific 
individual under treatment. Certain- 
ly, a higher dose may be required for 
some individuals. Early experience 
with acetazelamide apparently sug- 
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gested that 250 mg was the usual 
required dose, even though we have 
not been able to find a clear report on 
the data used for establishing the 


“standard 250-mg dose in present 


usage. 
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grant GM 16934 from the National Institutes of 
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computer programs and statistical analyses. 
Lederle Laboratories, Division of American 
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the preparation of the manuscript. 


Nonproprietary Name 
and Trademarks of Drug 


Acetazolamide—Diamox, Hydrazol. 
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: T 3 > Ocular Manifestations 


D. Mickae! lvare, MIX Dennis M. Robertson, MD: J. Desmond O'Duffy, MD 





® Of 32 peients with Behçet's disease, 
21 had uveitis: The uveitis was seldom the 
initial manifestation of systemic disease, 





obvious cellular reactions 
vireous body. Other posterior 
festations of the disease 
ized retinal edema, macular 
dema, retinal pigmentary 
accumulation of exudative 
ae deep retina. One patient 
* necrotizing retinitis with 
ž exudation and subsequent 
Tetinal detacament. Occlusions of retinal 
erescommon. Neuro-ophthalmo- 
tations of Behcet's disease 
cranial nerve palsies, a homony- 
mous hemiapopic field defect, and Papilli- 
tis. a 

{Arc Oph halmol 95:1813-1817, 1977) 










3 disease is a chronic sys- 
temic disorder characterized by 
various compinations-of the following 
inlammatozy features: aphthous 








Accepeed: for publication J an 12, 1977. 
M 


From th 
Rochester, 
Reprirt. 







yo CEnic and Mayo Foundation, 


ts to Maye Clinic, 200 First St 
MN 55901 (Dr Robertson). 












stomatitis, aphthous genital ulcers, 
synovitis, uveitis, cutaneous vasculi- 


tis, and meningoencephalitis. The dis- 


ease occurs commonly in people of the 
Mediterranean Basin and is particu- 
larly prevalent in Japan, where one 
epidemiologic study Suggested an 
ineidence of 1 in 10,000.: Although 
epidemiologic studies have not been 
reported from North America, the 
prevalence of the disease in this 
region seems to be low. 

We are reporting the ophthalmo- 
logic findings in a series of patients 
with Behcet’s disease because of the 
paucity of previous reports from 
North America and because of some 
differences that we found between 
our group and patients reported 
previously from other regions of the 
world. 


SUBJECTS AND METHODS 


Thirty-two patients had Behcet's disease 
diagnosed at the Mayo Clinie from June 
1970 to September 1976. The diagnosis was 
made according to criteria previously 
described.? These criteria require evidence 


of the presence of recurrent oral aphthae or: 


genital ulcers in association with any other 
two of the six major manifestations of the 
disease: recurrent oral aphthosis, genital 
ulcer, uveitis, synovitis, cutaneous vasculi- 
tis, and meningoencephalitis. l 

All patients received general medical 





Tabs 1 Frequency of Major 
Manitestations.ir 32 Patients With 
= Behcet's Disease- 















Patients. - 
Manitestation 
Oral ulcers 







Genital aicers ; 
Uveitis < 2} 66 
Synovitis > 18 56 






Cutaneous vasculitis 
Meningcencephaiitis 











Table 2.—Ophthaimologic. ` 
Manifestations irr 32 Patients With l 
- Behçet's Disease 















- No.of 
“Patients 






Manifestation 

















iritis 21 
Hypopyon Bos 
Vitreous cellular mfiteation. ai 
Macular edema : 8 
Disc edema 6 
Retinal edema : 7 
Retinal exudate z 9. 
Necrotizing retinitis 1 
Retinal detachment 1 
Retinal pigmentary changes 4 
Perivascular sheathing : 13 
Venous Scclusior: 7 
Arterial ecclusion 5 
External eye findings* 5 
Neuro-ophthaimongic 6 
findingst 






*Conjunct-vitis in ene patient, episcleritis.in- 
one, keratitis in.one, and tia lesions in two: 
TSixth crenial nerve palsy in one patient, 
seventh cranial nerve patsy in one, homonymous: 
hemianopia in one, aad Papillitis in three, o 
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Fig 1.—Top, Fundus demonstrating edema of macula and disc. 
Medium is cloudy because of vitreous cellular infiltration. Bottom, 
Fluorescein angiogram demonstrating capillary hyperpermea- 
bility with diffuse staining of disk and retina, particularly promi- 
nent along inferior temporal vessels. Cystic loculation of dye in 
macula is also apparent. 


Fig 2.-Fundus demonstrating localized areas of retinal edema 
nasal to disc. 
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Fig 3.—Fundus demonstrating areas of retinal edema and exuda- 
tive material lying in deep retina. 





Fig 4.—Fundus demonstrating retinal pigmentary clumping. 
Patient also had central retinal artery occlusion, with resultant 
arterial sheathing and attenuation and optic atrophy. 
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evaluations thet routinely included. proc- 
tosewpic examinations. Patients with gas- 
tromtestinal «symptoms ‘underwent upper 
and lower gastrointestinal roentgeno- 
hie studies: and were included only if 
tory bowel disease was excluded. 
agic evaluations routinely in- 
amination of the anterior seg- 
iomicroscopy and of the posterior 
by indirect ophthalmoscopy and 
biora Toseopy with Hruby or contact lens. 
In selected patients, external and fundus 
photegraphs were takem and fundus fluo- 















ip was obtained at our institu- 
n most fastances, but when this was 
not possible, follow-uy was achieved 
through correspendence with the patients 
and heir local physician: Letters from 
refering physicians were used to date the 
onset.of disease for this study. 





: RESULTS 

Of the 32 patients with Behcet's 

_ disease, 18 were female and 14 were 
male. All 32 were white, and all were 
citizens of the United States or 
Canada except for one, a Brazilian. 
The mean age of the patients at the 
time of diagnosis was 33.3 years, with 
a ranze of 10:tc 66 years. There was a 
mean delay of 5.3 years. between the 
initia manifestation ef the disease 

and the development of physical 
findings sufficient to satisfy criteria 
for diagnosis. 

The frequencies of the six major 
systemic manifestations of the dis- 
ease ia our semies are shown in Table 1. 
The oahthalmologic manifestations of 
diseas in this group of patients are 
summarized in Table 2; Of the 21 
patierts with uveitis, ten were female 
and 1 were male. Onset of uveitis 
eccurred inthe females at a mean age 
of 34.3 years and in the males at a 
mean age of 31.4 years. Although four 
patients had uveitis as the first mani- 
festatoon, systemic features of the 
disease usually preceded eye involve- 
ment əy severa! years. Early during 
the coarse of eye invelvement, uveitis 
was f-equentiy unilateral, but with 
time tae inflammatory process always 
affected both eyes. Anterior and 
posterwr segments were involved in 

~ Je inflammation in all patients, 
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although either anterior or posterior 
inflammation could predominate in a 
given patient. 


Anterior Segment 


Involvement of the anterior seg- 
ment in most patients was manifested 
as a nongranulomatous iritis with fine 
keratic precipitates. One patient with 
Severe recurrent uveitis for six years 
had clinical findings of granulomatous 
uveitis with large “mutton-fat” kerat- 
ie precipitates and a Koeppe nodule. 
Only three patients experienced fi- 
brinous anterior uveitis with hypo- 
pyon. 


Posterior Segment 


A consistent finding seen in all of 
our patients during active inflamma- 
tion was a white cell infiltration of the 
vitreous body that ranged from a 
moderate number of cells suspended 
in the vitreous fibrils to a dense plas- 
moid reaction with sheets of inflam- 
matory cells. 

Edema of the macula (eight pa- 
tients) and dise (six patients) was 
common in our patients with active 
uveitis (Fig 1). Localized areas of 
retinal edema appearing as patches of 
gray, thickened retina also were 
observed (seven patients). These 
patches of edema seemed to involve 
the full thickness of the retina 
(Fig 2). 

Distinct focal accumulation of yel- 
low-white exudative-appearing mate- 
rial was noted in the deep layers of the 
retina in nine patients (Fig 3). In one 
of these nine patients, deep retinal 
exudation was associated with a 
severe necrotizing retinitis, which 
ultimately led to retinal detachment. 
Scattered areas of delicate pigment 
clumping were visualized in the poste- 
rior pole (Fig 4) of four patients after 
repeated episodes of uveitis. 

Perivascular sheathing was noted in 
13 patients. Seven patients had evi- 
dence of venous occlusion. Five pa- 
tients had occlusions of an arterial 
branch, and one patient had bilateral 
occlusions of the central retinal 
artery. 


External Eye 


Conjunctivitis (one patient), episcle- 
ritis (one patient), and keratitis (one 


patient) were infrequent. Skin lesions : 















involving the eyelids were seen in two 
patients. In both patients, the lid 
lesions were simélar to lesions found. 
elsewhere on their skin, a 


Several neuro-ephthalmologic fir 
ings were neted in patients wit 
involvement cf the central: nervou 
system” Cne patient suffered a tran- 
sient paresis of the sixth crania 
nerve, and another experienced a 
transient palsy of the seventh crania 
nerve bilazerally. One patient had an 
incomplete homenymous hemianopiz 
coincident in oaset with a right hemi- 
paresis. ee 

Papilledema in the absence of uv 
tis was not observed. Episodes | 
frank papillitis were experienced by 
two of our patieris who had involv: 
ment of the central nervous system 
and by one patient who did not have 
such involvement. All three patients 
were left with residual vision loss and 
central field deZects. : 





Long-Term Prognosis and 
Therapeutic. Modalities 


In our series, the mean duration of 
eye disease from the initial manifes- 
tations to tae final follow-up examina- - 
tion was 4.5 years. Visual acuity 
tended to be poorest in patients with | - 
long-standing disease. Although trans 
sient visual impairment of 20/200 ore 
worse was sometimes seen during a 
acute exacerbations of disease with _ 
inflammatory opacification of the me- 
dia, only three patients in our seriés oe 
had permarent visual impairment of __ 
20/200 or worse in both eyes. These 
three patierts all had eye involvement. 
for longer than eight years; two had a 
bilateral optic atrephy, and the third 
had bilateral phchisis bulbi. - 

Therapy consisted of topical and 
oral use of sterols, and in some 
instances, szeroids were applied into ae 
the subtenon space during infiamma- 
tory attaeks. Chlorambucil was used in 
five patients whc had uveitis. Three of 
the five patients had this therapy 
initiated at other institutions; and 
their disease was inactive at the time 
of our evzluation. One of these 
patients subsequently died of compli- 
cations from ths therapy. This pa- 
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ient was first seen at our institution 
with inactive Behcet's disease and 
_ pancytopenia after a 30-month course 
-of chlorambucil at a dosage of 12 mg 
_ daily. She died with marrow failure 
approximately two years after the use 
of the drug had been discontinued. 


COMMENT 


| Although a preponderance of males 
to females has been an outstanding 
feature in series reported from the 
| Mediterranean Basin and the Far 
_ East,”* only 18 of the 32 patients in 
- our series were male. In 1971, the first 
-sizable series of patients from North 
- America was reported.’ In that series 
__ of ten patients, only three were male. 
The reason for the reported lower 
incidence of the disease in females in 
other regions of the world is not 
clear, 

It has been reported that women 
have ocular manifestations of Be- 
heet’s disease less frequently than do 
-men** and that eye disease in females 
‘tends to have its onset later in life.” 
‘In our series, eye disease developed in 
‘ten of 18 females (56%) as compared 
‘with 11 of 14 males (79%). This differ- 
ence is. directionally consistent with 
-previous reports (that is, percentage 
of males is greater than percentage of 
females), but in itself is not statisti- 
cally significant. In our series, the 
average age of onset of ocular disease 
was only slightly greater in fernales 
848 years) than in males (81.4 
years). 

Ocular involvement is generally 
characterized by a bilateral nongranu- 
lomatous inflammatory process in- 
volving the anterior and posterior 
segments, although one of our pa- 
tients had a granulomatous reaction. 
Anterior segment involvement with 
hypopyon is a dramatic physical 
finding that was frequently observed 
-and stressed by early investigators. In 
more recent times, hypopyon has 
become recognized as an inconstant,’* 
nonspecific finding that simply re- 
fleets the severity of the inflamma- 
tory response of the eye.” Mamo and 
Baghdassarian* reported that hypo- 
pyon- has. become an uncommon find- 
ing in Behcet’s disease in recent 
„years. They have attributed this 
apparent decline in prevalence to the 
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advent of stereid management, which 
has resulted in dampened inflamma- 
tory respenses: In our study, the 
rarity of hypopyen (three of 21 
patients) 5 in agreement with their 
observation. 

Involvement of the posterior seg- 
ment in Behget’s disease has long 
been recognized, although it has until 
recently been tess emphasized than 
has inflammation of the anterior 
segment. In our series, evidence of 
posterior segment inflammation was 
found in all of the patients with eye 
involvement. Vitreous cellular infil- 
tration was 2 consistent finding and 
was associated with edema of the 
macula and disc in many of the 
patients. A diffuse retinal edema was 
also observed in association with 
vitreous cellular infiltration. Fluores- 
cein angiegraphy demonstrated capil- 
lary dilation with early leakage of dye 
and subsequest diffuse staining of 
these affected areas, indicating al- 
terations in permeability of intrare- 
tinal capillaries. In addition to the 
retinal findings previously described, 
some patients experienced distinct 
focal accumuiatien of yellow-white 
exudate in the deep layers of the 
retina: in one instance, this exudation 
was asseciated with a necrotizing 
retinitis with subsequent retinal de- 
tachment. Shimizu” has observed that 
these exudates tend to occur during 
episodes of acute inflammation and 
has previousiy reported their associa- 
tion with retinal detachment. Retinal 
pigmentary changes similar to those 
described previously in Behcet’s dis- 
ease” were noted in several of our 
patients. These pigmentary changes 
consisted of delicate lacelike clumps of 
pigment scattered across the posterior 
pole and were found in patients who 
had histories of recurrent uveitis. 
Retinal pigmentary changes have 
been noted ia other types of chronic 
uveitis and reflect the diffuse nature 
of the inflammatory process. 

Inflammatory disturbance of large 
retinal vessels is a well-recognized 
feature of Behcet’s disease.’*"* Peri- 
phlebitis leading to occlusions of a 
branch of the vein was a common 
manifestation of ocular disease in our 
patients. Branch arterial occlusions 
and occlusions of the central retinal 


artery also were seen. 


External eye findings including 
conjunctivitis, episcleritis, keratitis, 
and lesions of the eyelids similar to 
those found elsewhere on the skin 
have been described® "° and were 
uncommon findings in our patients. 

Findings of neuro-ophthalmologic 
importance in patients with central 
nervous system involvement of Be- 
heet’s disease have been well docu- 
mented. Diffuse perivascular inflam- 
mation leading to focal areas of 
necrosis involving central nervous 
tissue typically found at autospy”” is 
associated with a wide variety of 
physical signs. Multiple cranial nerve 
palsies resulting from brain-stem 
lesions are common.” Palsies involv- 
ing the third, 57 fourth," fifth, t= 
sixth, 5225 and seventh*=”® cranial 
nerves have been described. The 
palsies are frequently recurrent and 
often bilateral. Patients in our series 
had palsies of the sixth and seventh 
cranial nerves. Visual field loss from 
intracranial lesions also may occur 
and was noted in one of our patients 
who had a homonymous hemianopic 
field defect. 

Papilledema in the absence of uvei- 
tis as a manifestation of benign intra- 
cranial hypertension has been de- 
scribed in Behcet’s disease,” but 
was not seen in any of our patients. 
However, papillitis, another recog- 
nized complication, was seen. Inflam- 
matory involvement of the optic nerve 
may be associated with generalized 
involvement of the central nervous 
system or may occur independently in 
the absence of neurologic signs." 

Permanent visual impairment is a 
frequent complication of Behcet's dis- 
ease. The severity of impairment is a 
function of the duration of ocular 
involvement, with posterior segment 
inflammation being ultimately re- 
sponsible for visual loss in most 
instances.’? Mamo” reviewed the re- 
cords of patients seen between 1937 
and 1969 at his institution and noted 
profound visual impairment in most. 
Patients in our series who had eye 
disease for eight years or more had 
vision of 20/200 or worse in both 
eyes. 

Numerous treatments have been 
used in Behcet’s disease, but none has «s 
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alier the long-term prog- 
e disorder. Corticosteroids 
lly and systemically reduce 
ammation and may shorten 
ton of exacerbations. Im- 
-OË the visual prognosis has 
elin patients treated with 
th -ts." Nevertheless, the effi- 
cacy of ese agents to alter the recur- 
`: rent course of the disease or long-term 
ocular prognosis is net uniformly 
accepted.’ In recent: years, encour- 
aging data regarding the efficacy of 
chlorambuzil have appeared in the 
literature. Arrest of ocular inflamma- 
tory actiwity has been reported by 
several irvestigators.°-= Three pa- 
_ tients whem we evaluated had been 
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treated with chlorambucil at other 
institutions for periods of not less 
than one year, and all three were in 
remission. Our recent therapeutic ex- 
periences with chlorambucil in two 
patients suggest that a dosage of 0.1 
mg/kg/day controls the uveitis. 
Although regarded as one of the 
least cytotoxic agents, chlorambucil is 
a dangerous drug that has been asso- 
ciated with irreversible bone-marrow 
aplasia and hematologic malignan- 
cies.**" Patients who receive chloram- 
bucil need close follow-up with fre- 
quent determinations of platelet and 
leukocyte counts, because bone-mar- 
row suppression can be expected." 
Irreversible bone-marrow failure seen 
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$ We used the clinical specular micro- 
scope to examine the endothelium of 14 
_ clear penetrating corneal grafts that 
“ranged from 4 days to 2% years posttrans- 
plantation. All the donor corneas had 
“been preserved in organ culture at 37 C 
<: for up to five weeks before grafting. Ten of 
Ahe transplants were aphakic. The graft 
-endothelial cell density, although less 
than that of normal corneas of the same 
_ age, was similar to that of other trans- 
plants: done by the same two surgeons 
sing alternate methods of donor preser- 
ation. We found a significant inverse 
correlation between graft endothelial cell 
density. and the age of the corneal 
o donor... 
ee (Arch Ophthalmol 95:1 818-1819, 1977) 




























-e Aceepted for publication March 14, 1977. 
“From the Mayo Clinic and Mayo Foundation, 
Rochester, Minn (Dr Bourne) and the Depart- 
ment’ of Ophthalmology, University of Minne- 
‘Ssota, Minneapolis (Drs Doughman and 
Lindstrom). 

< Reprint-requests to Mayo Clinic, 200 First St 
“SW, Rochester, MN 55901 (Dr Bourne). 












Endothelial Patient 
‘Celis per Age (yr) at 


=f © Patient Square Millimeter Keratoptasty 


a 
& 


o 
m 


> 
od 


onthe 

nt, 
ond 
O 


*Aphakic bullous keratopathy. 


* 





Organ-Cultured Corneal 
Endothelium In Vivo 


W illiam M. Bourne, MD; Donald J. Doughman, MD; Richard L. Lindstrom, MD 


Keratoplasty Gperation 


=< 14818 -Arch Ophthalmol—Vol 95, Oct 1977 


torage of corneas in organ culture 
at 37 C maintains viable endothe- 
lial cells for weeks,” and corneas 
preserved inthis manner have yielded 
good clinical results after penetrating 
keratoplasty“ The relative number of 
cultured endothelial cells that survive 
transplantation, however, has not 
been known. These grafts seem to be 
more edematous immediately after 
keratoplasty’; we wondered whether 
endothelial cells preserved in organ 
culture for several weeks survive the 
storage proeess and the trauma of 
transplantation as well as do cells 
preserved by other methods. Poor 
endothelial cell survival would not 
necessarily preclude good clinical re- 
sults because clear corneal transplants 
can be maintained by searcely 15% of 
the normal eomponent of endothelial 
cellist To dezument cell survival, we 
examined the endothelium of HM 
organ-cultured corneal grafts with the 
clinical specular microscope. 


PATIENTS AND METHODS 


Fourteen patients with clear corneal 
transplants from donor corneas preserved 
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by organ culture at 37 C* were examined 
with the clinical specular microscope.’ In all 
patients, the central graft thickness was 
measured by the same investigators with 
the use of a modified Haag-Streit pachym- 
eter.’ Thirteen of the grafting procedures 
were performed by one surgeon (D.J.D.), 
and all transplanted corneas were 7.5 or 8.0 
mm in diameter except for that in patient 
13 (9.0 mm). Ten of the 14 eyes were 
aphakie after keratoplasty, and two grafts 
(in patients 13 and 14) had had rejection 
episodes. Donor and recipient data for the 
14 transplants are given in the Table. The 
number of endothelial cells per square 
millimeter was calculated by counting the 
cells in photographs of three separate areas 
of the central graft endothelium and aver- 
aging the results, as previously described.‘ 
Statistical analyses were performed to 
determine the correlation between certain 
variables and the endothelial cell densities. 
A probability value of less than .05 
attributed only to chance was considered 
statistically significant. 


RESULTS 


An intact endothelial mosaic was 
present in all patients. The Figure 
shows the central graft endothelium 
of patient 2. The central endothelial 
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cell Gensities for the 14 transplants 
are given in the Table. A significant 
inverse correlation between graft en- 
dothelial cell density and donor age 
was Getected (r = —.695. P < .01). We 
were unable to show a significant 
correation between graft cell density 
and œrnel thickness, recipient diag- 
nosis. recipient age, time after opera- 
tion, time from death tc enucleation, 
or time in organ culture. Initially a 
significant eorrelation between the 
cell ceunt and several of these factors 
seemed to exist, but the significance 
ceased when patient HM, who was 
consigerably different from the oth- 
ers, Was not included. Tke correlation 
with donor age mentioned above was 
significant with or withcut the inclu- 
sion of patient 14 in the analysis. 


COMMENT 

One of the surprising findings in 
this study was the relatively high 
endothelial cell densities in these 
organ-cultared transplants. (The 
mean density of the 14 transplants 
was 1,548 sells per square millimeter.) 
This aumber corresponds to those 
reported im cther studies of corneal 
transplants preserved by different 
methods (mean endothelial cell densi- 
ties of 1,125 and 973 cells/sq mm).*75 
A comparison with these studies, 


however, is probably not valid because ` 


different techniques, diferent sur- 
geons, and varying clinical courses 
and postoperative times were in- 
volved. A review of tramsplant pro- 
cedures performed by the two sur- 
geons in this study (DJ.D. and 
W.M.B) during the same interval but 
using corneas preserved in moist 
chambers er McCarey-Keufman me- 
dium’ showed endothelia’ cell densi- 
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Appearanee ef the central graft endothelium of patient 2 by specular microscopy. 


ties similar to those observed in this 
study (unpublished data). Our find- 
ings indicate, therefore, that organ- 
cultured endothelial cells apparently 
survive preservation and penetrating 
keratoplasty as well as do cells in 
corneas preserved by other methods. 
Although some of the endothelial cells 
on the grafts may migrate from the 
recipient corneas” and therefore may 
not represent eultured donor cells, 
that this occurred in our study is un- 
likely because 11 of the 14 transplants 
were performed for recipient endothe- 
lial failure (Fuchs’ dystrophy or 
aphakic bullous keratopathy). 

The finding that the number of 
graft endothelial cells decreases with 
increasing donor age perhaps reflects 
the decrease in endothelial cell density 
seen with increasing age in normal 
corneas.™" Before transplantation, a 
donor cornea from an older individual 
has, on the average, fewer endothelial 
cells than one from a younger person. 
This relationship will prevail after 
keratoplasty if recipient healing and 
endothelial cell less from preservation 
and transplantation are similar. Possi- 
bly, older donor corneas lose more 
endothelial cells during preservation 
and transplantation. 

Two of the 14 patients (patients 13 
and 14) had had documented episodes 
of graft rejection that subsided after 
intensive therapy with cortico- 
steroids. These two patients had the 
lowest endothelial cell densities in this 
series; their higħer cell losses were 
most likely caused by the rejection 
episodes. Endothelial cell loss from an 
episode of graft rejection has been 
documented previously.? 

One transplant (in patient 3) per- 
formed by one of us (W.M.B.) had 





serial endothelial photographs at in- 
tervals from four days to three 
months after keratoplasty. During 
this period there was no statistically 
significant change in the graft endo- 
thelial cell dersity. Without continued 
inflammation, glaucoma, or rejection, 
therefcre, the endothelial cell popula- 
tion in organmcultured grafts seem- 
ingly remains fairly stable except for 
the small eell loss:that occurs normally | 
with aging.‘ Results of different 
analyses will s1ow whether this is also 
true of other corneal preservation 
methods. The larger endothelial cells 
(thus lower cel] densities) on many 
corneal transp.ants without a history 
of inflammatory episodes could then 
be ascribed tc cell loss occurring at 
keratoplasty or during corneal preser- 
vation. Further studies are in prog- — 
ress to elucidete where the cell loss 
occurs. 


Duane M. Istrup, Mayo Clinic Department of 4 
Medical Statistics. performed the statistical 
analyses. 
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Nevus of Ota 


With Contralateral 
Cerebral Melanoma 


Delia N. Sang, MD; Daniel M. Albert, MD; 
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e A case of unilateral nevus of Ota was 
associated with ipsilateral ocular melano- 
cytosis and contralateral malignant mela- 
noma of the CNS. The malignant neo- 
plasm may have arisen from an area of 
bilateral leptomeningeal melanosis asso- 
ciated with unilateral nevus of Ota. 

(Arch Ophthalmol 95:1820-1824, 1977) 


he nevus of Ota, first described as 

‘nevus fusco-caeruleus ophthal- 
momaxillaris” by Ota in 1939,' and 
later termed “oculodermal melanocy- 
tosis” by Fitzpatrick et al in 1956, is 
characteristically a unilateral congen- 
ital dermal hyperpigmentation syn- 
drome, usually occurring in the distri- 
butions of the first and second divi- 
sions of the trigeminal nerve. In the 
majority of cases, an ipsilateral ocular 
melanosis is also present and may 
involve sclera, conjunctiva, cornea, 
iris, fundus, optic papilla, retrobulbar 
fat, and the periosteum of the orbital 
bone. 

This is generally regarded as a 
benign condition.? Nevertheless, a 
number of case reports have appeared 
in the literature, describing the asso- 
ciation of oculodermal melanocytosis 
with tumors of the choroid, or- 
bit, 2? brain,’*° iris, and ciliary 
body. The melanomas reported have 
been on the homolateral side of the 
nevus of Ota. There has been one case 
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report of a eontralateral choroidal 
malignant melanoma in a patient with 
ocular melanocytosis without dermal 
involvement.* This article reports an 
unusual case of nevus of Ota with 
ocular melanocytosis and contralat- 
eral malignant melanoma of the 
CNS. 


REPORT OF A CASE 
Clinical History 


The patient, a 58-year-old white man, 
had an extensive fiat, dark, pigmented 
lesion involving-the left side of his face and 
left eye since childhood (Fig 1 through 3). 
No evidenee of ulceration, change in size, 
elevation, or degree of nodularity had been 
observed. There had been no history of 
vitiligo orof halo nevi. 

The patient had been noted to have 
developed progressive lethargy and forget- 
fulness over a period of approximately four 
months, progressing to frequent head- 
aches, “jumpiness,” and urinary inconti- 
nence. The patient was admitted to the 
Mount Auburn Hospital on Oct 17, 1976. 
Physical examination revealed poor memo- 
ry, decreased attentiveness, “flat” affect, a 
left central facial nerve palsy, left Babinski 
sign, and frontal lobe signs. There was no 
evidence of adenopathy, hepatosplenmeg- 
aly, or other mass lesions. The clinical 
impression was one of a right parieto- 
frontal lobe mass. Further workup included 
a computerized axial tomography (CT) 
scan that demonstrated a large, irregular 
right frontal mass extending across the 
midline (Fig 4. Brain sean and EEG were 
consistent with this finding, which was 
further confirmed by a right carotid angio- 
gram. No other evidence of a primary 
tumor or metastases were found in the 
course of an extensive workup that 
included normal findings for the following: 


. . 
chest roentgenogram, ECG, urinalysis, 
CBC, electrolytes, liver enzymes, and meta- 
bolic sereen. 

The patient underwent a right fronto- 
temporal craniotomy. The entire exposed 
surface of the right frontal cortex was 
found to be studded with pigmented 
lesions, both discrete and confluent. A 
dark-colored, vascular mass was found 
within the right frontal cortex and white 
matter, extending just past the midline. 
Histopathological examination of frozen 
section specimens was consistent with 
malignant melanoma. A right frontal 
lobectomy with partial removal of the 
tumor was performed. 


Histopathological Findings 


An epithelioid malignant melanoma, 
arising from the meninges, with evidence 
of perivascular invasion in isolated areas 


Fig 1.—Nevus of Ota involving left side of 
face with associated ocular melanocyto- 
sis. Right craniotomy scar is present. 
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` ain, 


Fig 3.—Ocułar melanocytosis. Left eye, looking to right. 


Fig 4.—CT scan showing right frontoparietal mass. 
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Fig 5.—Malignant melanoma nfiltrating meninges (hematoxylin-eosin, Original magnifi- 


cation, x 63). 


was observed (Fig 5 through 7). In other 
sections, spindle-shaped, dendritic mela- 
nin-bearing cells were found in the 
meninges, possibly representing leptome- 
ningeal melanosis (Fig 8). 


Subsequent Workup and Course 


The postoperative course was compli- 
cated by a subgalleal infection by Entero- 
coceus and Staphlococcus epidermidis, 
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treated with vancomycin hydrochloride. 
The patient was transferred to the Massa- 
chusetts General Hospital on Nov 19, 1976, 
for further evaluation and therapy. He was 
referred to the ophthalmology service for 
consultation. 

Eye Examination.—The visual acuity was 
20/20 in both eyes. Examination of the lids 
and fissures revealed a left pigmentation 
abnormality associated with the nevus of 





Ota. There was hyperpigmentation of the 
cornea, selera, and conjunctiva of the left 
eye (Fig 2); arcus senilis was present bilat- 
erally. The pupils measured 3 mm on the 
right and 3.5 mm en the left: the right pupil 
reacted more brBkly and completely to 
light. Extraocular muscles were normal. 
Corneal sensatior was intact bilaterally. 
Lacrimal sacs ware clear to palpation. 
Results from slitiamp examination were 
normal on the right; on the left, the iris was 
thicker and more Eeavily pigmented; there 
were minimal leas changes bilaterally. 
Tensions dy applanetion were 18 mm Hg 
for the right eye ard 12 mm Hg for the left. 
Fundus examinatibn on the right showed 
the follow ng: clear media, normal color 
and outline of the disc, normal vascular 
pattern, normal macula, and clear periph- 
ery (Fig 9); on the left, diffuse hyperpig- 
mentation of the choroid, and a hyperpig- 
mented crescent cemporally around the 
optic disc (Fig 10); there was no evidence of 
choroidal melanoma in either eye. Gonios- 
copy of the right eye showed an open angle 
for 360° (Fig 11); on the left, the angle was 
open but the angle structures were 
obscured by pigment (Fig 12). 

Studies to rule ovt a primary site outside 
of the braia or metastatic disease included 
the following: a second chest roentgen- 
ogram that was normal: a liver-spleen scan 
that showed slight elevation of the right 
lobe of the liver, possibly associated with 
elevation of the right hemidiaphragm, with 
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Fig 6.—Epithelioid nature of malignant melanoma replacing brain parenchy 
ylin-eosin, original magnification, X 40). 


Fig 7.—Higher power view of malignant melanoma, epithelioid type (hematoxylin-eosin 


original magnification, X 160). 





no focal defects; a bone scan that showed 
increased activity in the area of the right 
calvarium, felt to be consistent with 
surgery in that area, with no other sites of 
involvement; a hemoglobin value of 11.2 
gm/100 ml and a hematocrit value of 32.9% 
postoperatively; and liver enzymes and 
metabolic screen that were within normal 
limits, except for a slightly elevated 
alkaline phosphatase level of 7.4 units/100 
ml (normal: 2.0 to 6.0 units/100 ml fasting) 
and lactic dehydrogenase level of 125 units 
(normal up to 120 units). 

Final diagnosis: primary malignant mel- 
anoma of the CNS. The lesion was not be- 
lieved to be surgically resectable, and the 
patient underwent a course of radiother- 
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apy, receiving a total of 3,000 rads to the 
CNS. At the time of this report, the patient 
is alive and doing well without clinical 
evidence of progressive disease. 


COMMENT 


The nevus of Ota has been reported 
in blacks’? and whites,” but is most 
common in Orientals.” Eighty per- 
cent of patients are women; 60% of the 
cases are noted at birth, and the 
remainder are generally diagnosed by 
puberty.” 

The elinical diagnosis is based on 
the observation of a nonhairy, macu- 
lar hyperpigmentation of the skin of 





Fig 8.—Spindle-shaped, dendritic melanin- 
bearing cells in meninges, possibly repre- 


senting leptomeningeal melanocytosis 
(hematoxylin-eosin, original magnification 
x 16). 


the lip, cheek, forehead, and, fre- 
quently, the eye. With few excep- 
tions,” the skin lesion is not progres- 
sive, although it may vary in color 
with fatigue, hormonal changes, 
weather, and seasons.”**° Biopsy spec- 
imen of the skin shows increased 
melanocytes in the dermis. The epi- 
dermis is usually spared, although 
there may be increased melanin and 
melanocytes in the basal layer.” The 
histochemical characteristics of these 
melanocytes are similar to those of 
melanocytes in the uveal tract.*** The 
nevus of Ota is believed by many to be 
a variant of the blue nevus-Mongolian 
spot complex.*”** Indeed, a blue nevus 
may occasionally be found within the 
nevus of Ota or associated with 
it.24-25-27 

Tanino” classified the type of 
involvement in nevus of Ota into four 
groups: (1) mild ([a] orbital, [b] zygo- 
matic); (2) moderate; (3) intensive; and 
(4) bilateral. From 2.7% to 13% of cases 
are bilaterally involved.******* Ocular 
involvement is common in this condi- 
tion, and from 49% to 65% of patients 
have ipsilateral pigment disorders of 
the eye. In patients with ocular 
involvement, melanosis of the sclera is 
noted in virtually 100%, of the iris in 
50%, of the conjunctiva in 41%, of the 
fundus in 14%, and of the dise in 
45%2° A hyperpigmented crescent 
around the optic nerve head may be 
the only sign of pigmentary abnor- 
mality in the fundus.” Rarely, there 
may be hyperpigmentation of the 
cornea.“ Occasionally, the pupillary 
reflex may be slower on the involved 
side.* In addition, there may be 
involvement of ipsilateral deeper a 
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Fig 9.—Fundus photograph of right eye. Normal pigmentation is Fig 10.—Fundus photograph of left eye. Note diffuse hyperpig- 
present. mentation of choroid and hyperpigmented temporal crescent 
around optic disc. 


structures of tke face, especially of the 
retro-orbital tissues and fat.23-27-38 
The anterior chamber angle may be 
normal or hyperpigmented,** with 
angle structures obscured by pigment, 
not necessarily associated with any 
increase in intraocular pressure. Pig- 
mented spindle-shaped and dendritic 
melanoeytes scattered throughout the 
trabecular mesawork may be seen on 
light microscopy.* Glaucoma is uncom- 
mon amongst these patients but has 
been described `n the literature*!.35-40-42 
and is stated to be secondary to the 
following mechanisms: (1) ipsilateral 
open-angle glaucoma, with presumed 
obstruction of the outflow tract by 
melanocytes,** for which the term 
“benign melanocytic glaucoma” has 
been suggested“: (2) glaucoma sec- 
ondary to diffuse malignant mela- 
noma of the iris apparently arising 
from iris melanosis associated with 





Fig 11.—Right eye through Goldmann three-mirror gonioscopy lens showing normal the nevus of O-a 5 and (3) glaucoma 
angle. Filtering portion of trabecular meshwork (arrow). secondary to chronic uveitis, reported 

in three of six patients with ocular 
Fig 12.—Left eye through gonioscopy lens showing more heavily pigmented angle. melanocytosis without melanoma. 


Filtering portion of trabecular meshwork (arrow). Ocular melanocytosis and the nevus 
y ois 


of Ota most likely represent different 
degrees of severity of the same abnor- 
mality.'? Based on cases in the litera- 
ture, malignant transformation in 
ocular melanocytosis without a dermal 
component has been estimated to oc- 
cur in 25% of >atients. It has been 
suggested that the incidence of malig- 
nant transformation of the nevus of 
Ota, which is no= generally considered 
to be a precancerous lesion, may be 
considerably hizher than has been 
estimated in tie past.®"7 However, 
Blodi* hes pointed out that the true 
incidence of malignant degeneration 
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ower than is apparent from the lite 
ture. In his series, there was no 
statistically significant difference in 
the incidence of choroidal malignant 
melanomas occurring in association 
with the hyperpigmented vs the 
nonhyperpigmented eyes in patients 
with unilateral melanocytosis. In ad- 
dition, the choroidal melanomas were 
rare in those patients with unilateral 
‘melanosis in comparison with normal- 
ly pigmented patients. 
` Melanocytes are normally found in 
the pia mater, especially along the 
“ventral aspect of the lower part of the 
medulla and upper part of the cervical 
“spinal cord.” Leptomeningeal mela- 
` nosis in the nevus of Ota syndrome is 
thought to occur rarely”; the actual 
incidence of unilateral vs bilateral 
_Jeptomeningeal involvement with uni- 
lateral nevus of Ota is unknown. 
There have been a number of reports 
of nevus of Ota and neurological 
defects without malignant melano- 
a‘: these may be associated with 
dense perivascular proliferations of 
melanocytes in the leptomeninges and 
are hypothesized to alter CSF kinet- 
jes. Malignant transformation of 
the CNS melanocytosis apparently 
-ean occur.” The association of cerebral 
-melanocytosis and melanoma of the 
“brain with giant pigmented or hairy 
cnevi is well established. The 
-concurrence of cerebral melanocyto- 
sis, cerebral melanoma, and nevus of 
Ota is rare but has been reported. 3?" 
“Our ease represents an instance of 
< dlinically contralateral primary CNS 
melanoma developing in a patient 
with the nevus of Ota. We suggest 
that in this patient, the unilateral 
nevus of Ota may have been asso- 
ciated with bilateral diffuse leptome- 
:ningeal melanocytosis, one area of 
which underwent malignant degener- 
~ ation. 



















































David Dueker, MD, assisted in goniophoto- 
graphy and Andrew Levin provided photographie 
assistance. 


Key Words.—Nevus of Ota; ocular mela- 
nocytosis; cerebral malignant melanoma; 
~ Jeptomeningeal melanosis. 
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Choroidal Melanoma and Retinal Tear 


© The patients eye contained a cho- 
roidalimelanoma and a horseshoe retinal 
tear. Clinical recognition of the tumor led 
to the-correct diagnosis and enucleation, 
avoiding unnecessary and potentially de- 
trimental retinal detachment operations. 

(Arch Ophthalmol 95:1825-1 826, 1977) 


|= simultaneous oecurrence of a 
retinal break and a choroidal 
melanoma is relatively rare. From the 
15 cases reported in the literature," 
histolegic proof of the retinal break 
has been illustrated in only four 
cases.’ This article describes a 
patient with choroidal melanoma asso- 
ciated with a horseshoe retinal tear. 


REPORT OF A CASE 


A Tzyear-old white weman was first 
examined on Nov 30, 1976 for decrease in 
vision in the right eye of three months’ 
duration. Her best corrected vision was 
hand motions at 30 em in the right and 
20/20 in the left eye. The fundus of the 
right eye contained a large elevated 
pigmented mass 5 disc diameters superior 
to the eptic nerve head with a horseshoe 
retinal tear justtemporal to it (Fig 1). The 
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retina was totally detached. Fluorescein 
angiography showed diffuse staining of 
the tumor mass. The echographie examina- 
tion disclosed a total retinal detachment 
and a solid lesion with a maximal elevation 
of 5.6 mm. The mass was highly vascular- 
ized and lowly reflective. The echograms 
were pathognomonic for choroidal mela- 
noma. The eye was enucleated on Dec 8, 
1976. 

Histopathologic studies showed a cho- 
roidal melanoma of the spindle B cell type 
measuring 15x 12x5 mm (Fig 2). 
Bruch’s membrane was intact. The retina 
was totally detached except at the tumor’s 
apex, where it was firmly adherent to the 
underlying pigment epithelium. Extensive 
cystic changes were present in this 
attached part of the retina (Fig 3, left). A 
retinal tear was seen next to the tumor 


Fig 1.—Right eye showing choroidal mass 
(T) and large retinal tear temporal to it 
(arrow). 








mass (Fig 3, right). The vitreous was 
collapsed with a posterior detachment that 
extended to the ara serrata except in the 
meridian of the retinal tear where it was 
adherent to the anterior flap (Fig 3, 
right). 


COMMENT 


Degenerative changes in the retina 
frequently occu> in the presence of a 
choroidal melaaoma. Such changes 
may predispose to the development of 
retinal breaks. In our case the retina 
overlying the choroidal melanoma 
showed cystic changes; the retinal 
break occurred at the edge of the 
cystoid retina. Manschot? reported a 
case in which a hole occurred in the 
wall of < large degenerative retinal 


Fig 2.—Segment ef globe showing cho- 
roidal tumor (T) ard retinal tear (arrow). 


tee 
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Fig 3.—Left, Retinal break and cystic retinal degeneration overlying choroidal 
melanoma (hematoxylin-eosin, X 5). Right, Higher power view of retinal tear. Note 
vitreous attachment to anterior flap (arrew) (hematoxylin-eosin, x 16). 


cyst overlying the choroidal mela- 
noma. In the other three pathologi- 
cally proved cases,*'®" the retinal 
break occurred away from the mela- 
noma. 

The retinal break in our patient was 
a horseshoe tear with vitreous attach- 
ment to the anterior flap. We think 
that the posterior vitreous detach- 
ment was a major factor in the devel- 
opment of the tear at the edge of the 
cystoid retina. 
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The diagnosis of a choroidal mela- 
noma may be difficult in the presence 
of a rhegmatogenous retinal detach- 
ment. Boniuk and Zimmerman" de- 
scribed 57 melanoma-containing eyes 
that were subjected to one or more 
operations for retinal detachment. 
Retinal breaks were clinically seen in 
four cases but were not proved histo- 
pathologically. Extrascleral extension 
of melanoma eells was observed in 39% 
of these cases, a much higher percent- 
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age than the 10% to 13% reported in 
different studies on choroidal and 
ciliary body melanomas. ° 

Despite the presence of a retinal 
tear in our patient, the choroidal mela- 
noma was recognized clinically and 
confirmed by echography. A correct 
diagnosis and enucleation of the 
involved eye prevents unnecessary 
operations for retinal detachment and 
avoids orbital extension of the tumor 
and worsening of the prognosis. 
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This Symposium will be devoted to the diagnosis, pathogenesis and treatment of tumors of the eyelids and orbit, 
-emphasizing basal cell. carcinoma of the eyelids. The course will be presented by outstanding ophthalmologists, 
ophthalmic plastic surgeons, plastic surgeons, x-say therapists, dermatologists, immunotherapists, cryosurgeons 
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December 8, 


The Department of Ophthalmology of the University of Texas Medical School 
at Houston is proud to present a symposia devoted to some of the more difficult 
areas in eye treatment. Presented by some of the country’s renowned authorities, 
the 3 day meeting will be conducted so as to afford a unique opportunity to listen 
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Glaucoma, Intraocular Lenses, Corneal Surgery, 
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For clearer 
examination: 
Halogen 
illumination 
is whiter 
and brighter. 


But not hotter. In fact our unique heat- 
reflecting illumination system means 
ess discomfert for your patient, and a 
cooler lamp housing. 
The Exeter indirect ophthalmoscope 
incorporates a fundamental advance 
in illumination techniques. The halogen 
lamp emits a whiter light (unlike the 
yellow of incandescents) and stays 
brighter much longer. Dichroic filters 
above and below the lamp let max- 
imum visible light travel toward the 
subject, at the same time reflecting 
most heat rays backwards out of 

the housing. 

There are many other features, too: 
The optics present an exceptionally 
wide field of view with excellent 
stereopsis; convenient controls adjust 
for height and mirror angle; and the 
entire assembly is comfortable and 
light. Options include red-free and 
cobalt filters, a double teaching mirror, 
and a scleral depressor. 

Please use the coupon below to find 
out more about this new and improved 
indirect ophthalmoscope, available 
only from Mentor Division of Codman, 
Randolph, Mass. 02368. Or call toll 
free 800-225-0460. 
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a Problem... ULTRASONIC 
FRAGMENTATION (USF) 
Can help! 


Vitreous,’2 lens material, 
and other ocular structures 
can be fragmented and eas- 
ily aspirated through an ul- 
trasonically vibrated needle. 


Equipment simplicity, versi- 
tile applications, and small 
incisions are just a few rea- 
sons you should know more 
about USF. 


For more information on our 
system and a listing of our 
scheduled regional work- 
shops on Ultrasonic Frag- 
mentation (USF) please 
write or call us toll free, 
800-631-1152. 





REFERENCES: 1. Girard L.J. et al TR AM ACAD OPHTH 
& OTOL, Jan.-Feb. 1974. 2. Girard L.J. et al TR AM ACAD 
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_ Following Cataract Extraction 








nent of 


sistent Filtering Cicatrix 


_ Barole G. Scheie, MD; Edwin Pitts, MD; Frank J. Martin, MD 





s safe and simple surgical 
i techniq dn the management of persis- 
tent: fltering cicatrices after cataract 
extraction. The edematous, friable filter- 
ing cicalrix was excised entirely and a 
healthy fornix-Gased conjenctival flap was 
; sutured. over the fistula. Invariably, the 
. fistula: was very small, usually only large 
enough to admit a 27-gauce needle. Of 
treated with this technique, 
two failures. but no other 









(Arch Ophthalmol 95:1€35-1838, 1977) 
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he development of a persistent 


ehronic filtering cicatrix is a 


well-recognized complication of cata- 


raet extraction, although the inci- 


dence is low. In 1970, Christensen and 
Rundle’ reported 18 filtering cica- 
trices in a series of 710 consecutive 
cataract extractions. Eight were sub- 
jected to surgery. It has been postu- 
lated? that four of five such blebs will 
close within six months. Surgical 
intervention may be indicated for 
threatened infection, chronie irrita- 
tion, foreign body sensation, lacrima- 
tion, hypotony, or inability to wear 
contact lenses. This report describes 
experience gained in the surgical 
management of 27 eyes with persis- 
tent filtering cicatrices in 25 patients. 
We approached these eyes with con- 


siderable trepidation because of the 


anticipation of extensive wound de- 
hiscence and possible vitreous loss. We 
were greatly reassured to find that 
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scissors. Five tc seven sutures of 8-0 
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the cicatrix rented from an opening 
that was invarizbly very tiny, usually 
single, and only arge enough to adm 
a blunt 27-gauge needle. 

In this series, both the catarac 
extraction and subsequent surgical 
repair of the persistent: bleb wer 
performed in nearly all instances by 
the same surgzon (HGS). Cataract 
extraction® had deen performed unde 
a 3mm limbal-based flap dissected 
just to clear correa over the upper hal 
of its circumference, ‘using a No. 15 
Bard-Parker Hade: The -anterio 
chamber was ertered perpendicularly _ 
beneath the flap with an inverted 
keratome at the junction of sclera and 
clear cornea. The opening was én 
larged perpendi 2ularly from the 12 to 
9 and 12 to. 3-«’clock positions with 
right-handed ard left-handed Scheie 













black silk were used. Chymotrypsin — 
(0.25 ml of 1:5000) was used in all 
eyes. The sutures were removed three 
to four weeks alter surgery. All eyes 
were treated postoperatively with. 
daily instillatiors of atropine sulfate, - 


1%, and a sterod-antibiotic combina- 


tion, usually nea-cortef, four times a 
day. No-eperatize complications were 
encountered. - 
Of the 27 eyes with: persistent 
filtering cicatrices in 25 patients, | 











Technique for repair of persistent filtering cicatrix following cataract extraction. A, Conjunctiva opened 
adjacent to filtering cicatrix on fornix side. B, Filtering cicatrix, undermined and excised. C, Conjunctiva and 
Tenon’s capsule reflected toward fornix to provide flap to cover fistula. D, Fistula may be identified by inserting 
blunt 27-gauge needle attached to 2-ml syringe containing balanced salt solution. E and F, An 8-0 black silk 
suture is inserted through Tenon’s-conjunctival flap and across center of fistula. End of suture brought through 
edge of flap. G, Suture tied, closing fistula and forcing underside of flap against opening. H, Edge of flap sutured 
to limbus over area of excised cicatrix, using 8-0 black silk. 
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gwas ssinvolvad i in 18 eyes and 
: € eyes. At the time of the 
| extraction the average age of 








“range of 47 tc 77 years. Onset of the 
..cieatrix wasneted as early as the first 
potopa tive day ang as late as 15 





six moriths of anset, with the average 


time being 4% months. Presenting 
symptoms that led to repair of the 
filtering cicatrices included foreign 
body sensation, tearing, conjunctivi- 
tis, Slurrmg ef vision due to the 
distortion of the precorneal tear film, 








TECHNIQUE 


The-operation was performed with the 
patient under socal anesthesia. Preopera- 
tive intravenoes urea (1 gm/kg) was used 
routinely inan attempt te reduce vitreous 
: 3 prevent hyaloid rupture or 

vitreous into the fistula. 
d retrobulbar anesthesia 
were employed. Æ Guyton-Park lid specu- 
lum" was ingerted and a superior rectus 
muscle bridie suture was placed. The 
conjuntiva was epened adjacent to the 
filtering cicatriy oa the fornix side (Fig 1, 
A} and the dicatrix was undermined and 
excised (Fig 1, B}. The conjunctiva and 
Tenon’s capsule were reflected toward the 
fornix io previde a flap that would cover 
the fstala (Pig 1, C). The areolar friable 
tissue of the-ensire filtering cicatrix was 
excised ‘to expose the fistula responsible 
for the filtering cieatrix. The fistula could 
be identified By inserting a blunt 27-gauge 
needle attached so a 2-ml syringe contain- 
ing balanced salt-sclution into the opening 
< {Fig 1; D) it was of interest that invar- 
iably the fistula was a tiny:opening, only 
large enough to admit a 27-gauge needle. 
: One arm of a deabile-armed corneoscleral 
suture of 8-0 black silk was inserted across 
the centér of the fistula, and both arms 
were brought: through the fornix-based 
dap of Tenon’s capsule and conjunctiva 
near its edge (ig 1, E and F}. When tied, 
the sutuze closed the fistula and helped to 
seal it by foreing the underside of the flap 
against the openieg (Fig 1, G): The edge of 
the flap was. aulured:to the limbus over the 
area of the excised cicatrix, using 8-0 black 
silk (Fig 1, H). Postoperatively, the eye was 
treated with atropine, 1% drops, once daily, 
eo and antiotie cross four times a day. The 
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sutures were removed in two to three 
weeks and the medication was stopped. 


RESULTS 


Of the 27 eyes treated for persistent 
filtering cicatrix by means of the 
above technique, failure resulted in 
two eyes. A second procedure cor- 
rected one of those eyes; the other was 
symptomatic and no additional 
surgery was performed. 

There were no other operative or 
postoperative complications. The post- 
operative visual acuity corrected to 6/ 
12 or better in all but two eyes. One of 
those eyes had 6/150 vision caused by 
unrelated bilateral senile macular de- 
generation and the other eye had 
preexisting myopic macular degener- 
ation with visual acuity of 6/60. 
Repair of the fistula did not alter the 
astigmatic error substantially. 


COMMENT 


We had been apprehensive that a 
large wound dehiscence would be 
found in repairing filtering cicatrices 
after cataract extraction. We were 
surprised to find that usually there 
was only one tiny opening, barely 
large enough to accept a 27-gauge 
needle. In the vast majority of eyes 
with postoperative filtering cicatrices, 
one small opening was noted at the 
time of surgical excision, with three 
being the largest number noted in one 
patient. 

The intraocular pressure was nor- 
malized in the two eyes with hypot- 
ony, and no eyes developed elevated 
IOP following repair of the cicatrix. 
The mean IOP preoperatively was 10.2 
mm Hg and 17.4 mm Hg postopera- 
tively. Follow-up was from five 
months to five years. Preexisting 
ocular mild glaucoma was found in 
five eyes. Four of these had well- 
controlled chronic open-angle glau- 
coma. The fifth patient had had 
narrow angle glaucoma successfully 
controlled with peripheral iridecto- 
mies. 

Six of the patients had a refractive 
error greater than —4.00 diopters, 
with the range being from —4.25 to 
—18.00 diopters. Swan and Campbell? 
have noted that an abnormally thin 
limbal stroma, as seen in myopia and 
chronie glaucoma, might predispose 
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the patient to development of an _ 
unplanned filtration. Although our 
series was small, six of the 27 eyes had __ 
axial myopia. Tkese figures are not 
highly importar: but they sugges! 
that great care should be exercised i 
operating on patients with axial myo- 
pia. Glaucoma was not an Do 
factor in our series. 
We are convinced that local steroid 
therapy used eary in the postoper: 
tive course promotes filtering cica- 
trices. For the past two years we have 
employed no local steroid therapy 
during the first two to three weeks 
postoperatively. åt that time, we have 
used it only for an occasional patient 
having considerate postoperative re- 
action and discomfort. This regim 
has almost eliminated fistula forma- 
tion. 4 
In recent years there have been a 
small number of reports discussing — 
the management of persistent filter- 
ing cicatrices follewing cataract ex-. 
traction. In 196, Fitzgerald and. 
McCarthy* reported a method using- 
corneose.eral sutures under a limbal- 
based flap. They believed that the 
filtering bleb resulted from malunion. 
of the comneosclere’ section, usually at: 
a suture site. They exposed the bed of- 
the bleb and freshened the edges: of. 
the corneoscleral opening with a 
curette. “he opening then was closed 
with one ar two 6-0 absorbable sutures 
and the conjunctiva was closed with 
6-0 silk. In the nine treated eyes in 
their series, there were no recur- 
rences. One patient later developed 
open angle glaucema and another had 
an appreziable rise in IOP on the 
second postoperative day, which was. 
uncontrolled by mecical management 
and required cvciedialysis. In our: 
experience, the conjunctiva is so 
friable overlying the fistula that it is 
of little value as a fap for repair. We 
therefore excised this polycystic ede- 
matous material and dissected a 
limbal-based conjunctival flap to cover 
the defect and to elcse the fistula. Our 
results indicate ne need to freshen or 
curette the edge of the fistula. 
Christensen and Rundle; using an 
operative technique similar to that of 
Fitzgerald and McCarthy, successfully 
treated eight eyes with persistent 
filtration. A small bled recurred in one 
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ient; but was successfully repaired 


using gut suture. Another patient, 


insuccessfully treated with trichloro- 
acetic acid, required surgical interven- 
ion. They reported no: operative or 
postoperative complications with this 
rocedure. 
Cryosurgical repair has gained fa- 
or in the last few years. In 1972, 
leasby et al’ reported on ten eyes 
ith successful closure in all. Cryosur- 
al applications were made at —80.C. 
tach site was usually frozen twice for 
seconds and the number of sites 
fas determined by the size of the 
leb. This appears to be an effective 
nd simple technique, but objection 
n be made to treating the entire 
filtering cicatrix when only a single, 
tiny opening usually is involved. Two 
es required a second treatment. 
omplications included two patients 
rho developed peripheral anterior 
echias at the treatment site, but 








fter treatment. None developed glau- 
coma. Another eye with previous kera- 

plasty developed epithelial edema in 
the graft after cryosurgery. 
-= Douvas,® using a retinal cryoprobe, 
treated three eyes. with persistent 
blebs: He used an application for 60 
seconds, followed by two 30-second 
pplications. Three eyes were success- 
fully treated by this means. One eye 
Hevelopell peripheral anterior syn- 
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: echias at the treatment site with a 
tented pupil. Mest recently, Yannuzzi 


and Theodore’ utilized the eryosur- 


gical technique on 25 eyes with 
filtering blebs. They used three 30- 


second applications over each bleb. 
Twenty of the 25 eyes were success- 
fully treated primarily. Other meth- 


ods for closure have also been tried, 


Gehring and Ciecarelli* have used 
chemical cautery with a 50% solution 
of trichloroacetic acid. The bleb was 
touched with the solution for 30 
seconds and then the area was irri- 
gated copious!». There was resolution 
of the filtering cicatrix in three eyes. 
In their series, surgical closure was 
preferred if there was a large scleral 
defect or iris:prolapse. 

Kirk’ cauterized the bleb, using an 
instrument that generated high- 
frequency, damped, spark-gap current 
of relatively high voltage and rela- 
tively low amperage. In 84 treated 
eyes, 81 were cured with. complete 
disappearanee of the bleb. Eighteen 
were cured om the first treatment, 
with the maximum number of treat- 
ments being seven. The bleb was not 
completely obliterated in one eye and 
keloid develeped at the treatment site 
in another. 

The technique described in this 
report is simple and effective. The 
cataract incision is not endangered 
and, as a rule, only one tiny fistula is 








present, although we encountered as 
many as three in one eye. Because the 
edematous conjunctiva of the filtering 
cicatrix is friable and difficult to 
suture, it is excised in its entirety. 
This exposes any fistulas that might 
exist. A healthy fornix-based flap of 
conjunctiva and Tenon’s capsule is 
brought down to cover the opening. 
This technique has proved to be an 
extremely reliable and safe procedure 
for persistent filtering blebs follow- 
ing cataract extraction. 
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' Repair of Occluded Lower Canaliculus 


Martin Bodian, MD 


è Epiphora resulting from traumatic 
occlusion of the inferior canaliculus has 
long been a vexing problem. A simple 
operation to cure some of these cases 
consists of unrapfing the proximal portion 
of the canaliculus with use of a smooth- 
tipped pigtaiiprebe passed from above as 
a guide. Prerecuisites for the operation 
are a patent superior canaliculus, sac, 
and proximal segment of the inferior 
canélicalus. Epiphora was corrected in 
five of seven eyes with this surgery. 

(Arch Ophthalmol 95:1839-1840, 1977) 


ieatricial closure of the lumen of 
the inferior canalieulus is most 
commonly eaused by laceration or 
chemical burn (Fig 1). The bulk of 
lacrimal drainage is carried by the 
inferior canaliculus so that epiphora 
usually results from its dysfunction.’ 
This oceurs even though the superior 
canal remains patent. Moreover, Fox' 
said that mo strategem is worth 
recommending once the canaliculus is 
invaced by scar tissue. In spite of 
many recent advances, a number of 
surgeons concur in this opinion. 
Several years.ago a surgical method 
of reestablishing lower lacrimal drain- 
age occurred to me that can be used if 
(1) the upper canaliculus and sac are 
open, and @) a patent proximal 
porticn of the lower canal remains. 
Frequently, these conditions occur 
after trauma to the lower eanal. Based 
on these conditiens I wish to describe 
an operation that has usually cured 


epiphora caused by partial cicatricial - 


closure of the inferior canaliculus. 
Surgery was never performed in the 
absence of epipkora. 

TECHNIQUE 


Anesthesia is‘local whenever possible. It 
consists of 2% lifloeaine hydrochloride with 
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1:100,000 epinephrine block to the supra- 
trochlear and infratrochlear nerves (25 mm 
within the orbit) and the infraorbital nerve 
as it emerges onto the face. Local infiltra- 
tion may distort the operative field and is 
used only if block anesthesia fails. 

After dilation of the upper punctum, a 
smooth-tipped pigtail probe (Fig 2) is 
passed through the upper canaliculus, 
lacrimal sac, and inte the patent section of 
the inferior canaliculus until it is stopped 
by scar tissue. At this point the probe is 
manipulated so that its tip points upward, 
tenting the roof of the canaliculus at the 
edge of the scar. A transverse scalpel inci- 
sion is made at the tip of the probe through 
the lid margin into the canal. With a Bonn 
forceps and Vannas scissors the canal is 
unroofed for 3 to 4 mm by incisions on 
either side of the pigtail probe (Fig 3). The 
flap thus formed is excised by a snip of the 
scissors. The pigtail probe is removed. The 
medial portion of the canal is thus 
converted into an open gutter (Fig 4). No 
sutures are used. 

With a lacrimal cannula the drainage 
system is irrigated to assure patency. A 
steroid-antibiotic ointment and patch are 
applied. 

The patch is removed on the first postop- 
erative day. After-care consists of steroid- 
antibiotic drops in the eye three times a 
day. On the third postoperative day the 
lacrimal tract is irrigated with saline. This 
is repeated at weekly intervals for two 
weeks, then once every two weeks for one 
month. The eye drops are discontinued at 
the end of one month. 


RESULTS 


With use of the above technique 
epiphora was eliminated in five of 
seven eyes with obstructed inferior 
lacrimal canaliculi. Failure in two eyes 
was due to recurrent scarring. Follow- 
up has been from one to four years 
with no recurrence of epiphora. 

The operation itself caused no 
cosmetic deformity although it did not 
eradicate that caused by antecedent 
trauma. 


COMMENT 


procedure described afferds a simple 

approach to restore function to the 
stenosed inferior canaliculus. More 
complicated operations®** may be used 
should the adove procedure fail. Post- 
operative care is abo much simpler to 
manage than conjunctiverhinostomy. 

Callahan’ described a technique of 
gutter fermation for juxtapunctal 
obstruction. He passed a sharp needle 
through the punectam and scar with 
the hope of entering the lumen of the 
canal. A longitudinal ineision of the 
dorsum of the canal was then made, 
and the cut edges of the canal were 
sutured outward te keep the lumen 
exposed to the lacrimal lake. 

A possible modifi-ation of my oper- 
ation, which I have not tested, would 
be to remove a section of the roof of 
the canalieulus with the Holth cor- 
neoscleral punch after the initial knife 
incision is made. This approach was 
suggested by the werk of Hughes and 
Maris, who enlarged the lacrimal 
punctum in such menner. 

Jones et al” indicate that the upper 
canaliculus carries almost as high a 
percentage of tears es the lower canal- 





Fig 1.—Scarred lower canaliculus after 
laceration. Enough patency remains me- 
dially to reestablish lacsimal drainage with 
described technique. Lid is pulled down to 
expose canthal scar (write arrow). 


ayn, NY 1188. With proper case selection the 
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Fig 2.—Smooth-tipped spiral (pigtail) 
probe. Crochet barbs are absent. One 
terminal spiral turns clockwise, the other 
counterclockwise. 


iculus. They further state that the 
destruction of either canaliculus will 
not affect the excretion of tears. 
These conclusions were based on an 
experiment in which first the lower 
and then the upper puncta of normal 
young adults were artificially oc- 
cluded, and the primary dye test was 
used to indicate lacrimal excretion. 
My patients ranged in age from 38 to 
62 years, with an average of 46 years. 
Although the primary dye test was 
not used on my patients, the sine qua 
non for surgery was bothersome, 
observable epiphora and a patent 
upper and common canal. The “proof” 
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Fig 3.—With pigtail probe in place, roof of 
patent segment of inferior canaliculus is 
removed with sharp dissection. 





Fig 4.—Medial, patent segment of cana- 
liculus has been converted into open 
gutter to drain lacrimal fluids. 


of success was the absence of epipho- 
ra, subjectively and objectively. It was 
not necessary to instill a dye to deter- 
mine that the lacrimal excretory 
system was functioning. 

The lower punctum and canaliculus 
appear to be more important in 
draining tears than are the upper.: 
The opinions of these investigators 
were based apparently on clinical 
observations rather than on lacrimal 
dye tests. It is my opinion that the 
presence or absence of epiphora is a 
more sensitive and important indi- 
cator than the use of dyes in these 
cases. Nevertheless, the dye tests are 


Pe~ 


7 A 


not without application. In the above 
cases, though, the dye tests were 
unnecessary to prove the efficacy of 
the surgery. 

In every instance where the smooth 
pigtail probe could not traverse the 
upper and common canaliculi with 
ease, the procedure was stopped to 
avoid damage. In such cases the Jones 
conjunctivorhinostomy operation? was 
usually performed. The crochet-hook- 
type of pigtail probe (Worst) was not 
used because of its potential for 
trauma to the lacrimal passageways. 
The blunt-tipped hook obviates such 
danger. 

In my experience stents in the 
lacrimal passages have occasionally 
caused granulation tissue with occlu- 
sion. The patent canaliculus in the 
above eyes seemed to heal with a 
minimum of reaction. Should future 
events indicate a need for artificial 
stents, these will be used. 

Concomitant deformity of the can- 
alicular area, such as cicatricial ectro- 
pion, may be repaired at the same or 
different operative sessions, depend- 
ing on circumstances. 

Finally, I repeat that this surgery 
was never done unless epiphora was 
present—regardless of the state of the 
tear disposal system. 
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cause allergic conjunctivitis. 
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New Albalon-A™ 

Fosmulated with your allergic conjunctivitis* 
patient in mind. Albalon-A clears the congestion 
with naphazoline HCI; calms the discomforting 
itch with antazoline. And Albalon-A is the only 
antihistamine-decongestant in an artificial tear 
vehicle: Liquifilm® (polyvinyl alcohol 1.4%). Unique 
Liquifilm protects against iatrogenic dry eye; in 
contrast, aqueous vehicles can cause dry eye. 

That's how AlbalonA does it all faster and 
more effectively than either active i ngredient alone’ 


“This drug fas been evaluated as possibly effective for this indication 
See full prescribing information. 
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azoline HCI 005%, antazoline phosphate... . .0.5%, with: Liquifilm® (polyvinyl dropper tip of the bottle. Keep bottle tightly closed when not in use. Protect from light. 
alcohol) 1.4%; benzalkonium chloride 004%: edetate disodium; polyvinyl pyrrolidone; ADVERSE REACTIONS The following adverse reactions may-occur: Pupillary dilation, 
sodium chloride; sodium acetate, anhydrous; acetic acid and/or sodium hydroxide if increase in intraocular pressure, systemic effects due to aascrption (i.e, hypertension, 
needed to adjust the pH. ACTION Albaion-A combines the effects Of the antihistamine, cardiac irregularities, hyperglycemia). DOSAGE Dne or twe drops instilled in each eye 
antazoline, and the decongestant, nachazoline every 3 or 4 hours or less frequently, as required to relieve symptoms. HOW SUPPLIED 






INDICATIONS Based on arreview of a related combination of drugs by the National 
Academy of Sciences— National Research Council and/or other information, FDA 
has classified the imdicatiens as follows: “Possibly” effective: For relief of ocular irri- 
tation and/or congestien or for the treatment of allergic, inflammatory, or infectious 
ocular conditions. Fina! Cassification-=of the less-than-effective indication requires 
further investigation. 
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In fact, think more than twice. Because. as the above 

picture illustrates, that’s what the new Kowa 45° 

RC-W gives you ... more than twice the photo- 
graphic coverage of any competitively-priced 
fundus camera currently available. 

For the view you get in ona RC-W photo, 
you'd have to take four full-frame pictures 
with a conventional 30° fundus camera. The 
only 45° camera to allow color Folaroid 
photography, the RC-W also provides fluo- 
rescein capability ... and Kowa’s spacially- 
designed optics yield pictures that are sharp 
and clearly defined. 

The RC-W fluorescein system s complete 
with built-in Spectrotech interference filters, 
300-watt power supply, electronic flash, 
motor drive back and data recorder (to in- 

scribe date, exposure number, 0.1 seccnd se- 
quential time intervals or other written in‘orma- 
tion on film). A regular back and small power 

supply are available where fluorescein is not required. 
So think twice. Think Kowa ... think Keeler. Call us toll free for more detailed information. 
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Methyl Alcohol Poisoning 


IL Development of a Model for Ocular Toxicity 
in Methyl Alcohol Poisoning Using the Rhesus Monkey 
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os Rbesus monkeys were intoxicated 
with methyl alcohol, using an initial dose 


ef 2 ga/kg and subsequent doses were. 


administered in order to maintain an at- 

`| tenuated and prolonged state of intoxica- 

_ fone Arterial biood samples were drawn 

- > for methyl alcohol, formats, Po., Pco., and 

oH, which were monitored periodically 

<:i throug rout the course of the experiment. 

< With the use of these procedures mon- 

_ keys developed metabolic acidosis with 

the accumulaiion of formic acid in the 

blood and a corresponding decrease in 

blood bicarbonate. These animals served 

as madels, wEich allowed for ocular eval- 

uation for early signs slated to methyl 

alcofiel poisoning. A mechanism to 

explain toxicity is proposed and dis- 
cussed. 

(Arch Ophthalmol 95:1847-1 850, 1977) 


‘he toxicology of methyl alcohol is 

a subject of inéreasing concern 
sines it-has received endorsement as 
an important energy source for the 
future. Important advances in our 
understanding of the development of 
events asseciated with methyl alcohol 
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poisoning have been described recent- 
ly along with the development of a 
model for the study of methyl alcohol 
toxicity." The delayed onset to toxic- 
ity, followed by the development of 
metabolic acidosis. and the striking 
ocular toxicity efter methyl alcohol 
ingestion, are well known features of 
the toxic syndrome in man.*-” Rhesus 
and pigtail monkeys have been recent- 
ly studied and shown to display the 
characteristic metabolic acidosis seen 
in man that occurs coincident with 
accumulation of formie acid in the 
blood.** With the suggestion that 
methyl alcohol use may increase, it is 


important that we understand the 


mechanism of its toxicity and derive 
means to halt its toxie manifestations 
when they occur. 

A marked. species difference in the 
susceptibility to methyl alcohol ex- 
ists. Potts® has previously de- 
scribed the rhesus monkey to be a 
possible model for methyl alcohol 
poisoning in man.'* However, Cooper 
and Felig” were unable to confirm 
their results. Comparable doses of 
methyl alcohcl were used but they 
found none of the characteristic com- 
ponents of methyl alcohol toxicity, 
except for a possible CNS depression 
that is usualy seen in nonprimate 
species. Recently, Clay et a and 
McMartin ‘et al? have been able to 
reproduce certain of the results 
reported by Gilger and Potts. Clay et 
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aP reported that formic acid accumu- 
lates in the bloed of pigtail monkeys 
concurreat with the development of 
metabolie acidesis. 








in the rhesus monkey (Macaca mulat- 
ta). Our laboratory has shown the 
development of metabolic acidosis, — 
accumulation cf formie acid in the 

blood fellowed by coma and death in 
the pigtail menkey (M nemestrina) 
and the rhesus‘monkey. Furthermore, 
it has been possible to prevent methyl 
aleohol toxicity through the use of 4- 





methyloyrazole, a potent inhibitor of - 


hepatic . alcahol..- dehydrogenase." 
Whereas. metabolic ‘aspects of -the 
methyl aleohcl poisoning syndrome 
were deseribed, no: obvious: ocular 
toxicity was œen in monkeys treated. 
with 3-gm/kg of methyl alcohol. For 
this reason = different protocol for 
intoxieation was devised and biochem- 
ical measurements were — supple- 
mented with clinical ophthalmological 
evaluation and ` histopathological 
study. This ‘ntense and comprehen- 
sive experimentation was performed” ae 
in animals that received levels of 
methyl alcohol that yielded a pro- 
longed and etténuated state of meta- 
bolic acidos's and formic acidemia. — 
The dose szhedule and biochemical. n 
pattern observed throughout. the _ 
course of methyl alcohol poisoning => 
leading-to and accompanying: ocular 

toxicity in rhesus monkeys. are re- 
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“> Fig 1.—Fórmate accumulation and metabolic acidosis in four rhesus monkeys. Methyl alcohol (2 gm/kg) was 
administered orally at zero time. Arrows indicate times at which methyl alcohol supplements were given 405 gm/kg 
except for R6 at 44 and 72 hours when 1. gm/kg was given and at 144 hours when 2 gm/kg was given). Stars indicate... 
times at which ophthaimoscopic. evaluations were performed. f 


_ -ported here: Clinical ophthalmological 
_ studies and histopathological findings 
are reported in subsequent papers (see 
_-p 1851 and 1859). 


_ MATERIALS AND METHODS 


Male rhesus’ monkeys (M mulatta), 
weighing 2.6 to 4.4 kg, were intoxicated by 
epeated.oral administration of methyl 
alcohol. An initial dose of 2 gm/kg was 
“administered “orally, followed’ by subse- 
uent doses that were given to maintain 
arterial blood pH between 7.1 and.7.3 
vith arterial blood bicarbonate levels at 10 
mq/liter. or above. Animals were pre- 
jared as‘deseribed by MeMartin et al’ The 
_ femoral artery was cannulated and an 
_ indwelling catheter was fixed in-order to 
> obtain arterial blood samples for methyl 
alcohol, formate, Pos, Pco,, and pH, which 
"were monitored throughout the course of 
"the study. The arterial. blood gases and pH 
= were measured in a blood gas analyzer and 
i bicarbonate concentrations were calculated 
from pH and Pco, values, using the 
Henderson-Hassélbach relationship.. For- 
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mate levels were determined according to 
the method of Makar et aP* and methyl 
aleohol was analyzed by modification of the 
gas chromatographic procedure described 
by Baker et al” The animals were allowed 
to have fruit and water during the course 


of the experiment. Preparations for oph- 


thalmologic and histopathologic studies are 
described elsewhere (see p 1851 and 1859). 


RESULTS 


Sinee previous stucies in our labora- 
tory indicated that we had been able 


- to reproduce certain features of the 


human methyl alcohol intoxication 


syndrome ia the rhesus monkey, an. 


attempt was made to explore whether 
the ocular toxicity observed in man 


was a feature of the methyl alcohol 
toxicity syndrome in the monkey. In 


order to establish metabolic acidosis in 
the-monkey a dose of 3 gm/kg has 
been used. These animals usually died 
at about 20-to 30 hours after adminis- 
tration? and exhibited ne demonstra- 








ble ocular abnormalities. For this 
reason, a different experimental ap= 
proach was employed in order to.” 
produce ocular toxicity. In. this. ap- 
proach a lower dose of methyl alcohol 
was administered (2 gm/kg) to rhesus 
monkeys in order te produce an atten- 
uated toxicity syndrome and was 
followed by supplemental doses of 
methyl alcohol to maintain a state of 
metabolic acidosis for prolonged peri- 
ods of time. Using this procedure, 


monkeys. developed the signs of 
- methylalcohol toxicity such as meta- 


bolic acidosis with the accumulation of 
formie-acid in the blood and decreased 
blood bicarbonate. Furthermore, these 


-animals routinely developed optic dise 


edema (see p 1851). The rate of devel- 
opment of metabolic acidosis in these 


monkeys is shown in Fig 1. In each of 
four animals indicated in this figure 


metabolic acidosis develops concur- 


-rently with increased formic acid and * em 
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Fig 2.—Sequesce of everts in methy! alcohol poisoning in relation to ocular toxicity. 


decreased biearbonate in the arterial 

_ blood. Fermiz acid levels were gener- 

ally maintained at abeat 7 mEq/liter 
or more at 2 hours or later after the 
initial Goze of methyl- alcohol. The 
inerease. im formate anion corre- 
sponded. to decreases n bicarbonate 
anion im arterial blooc The data are 

` depicted in this fashion because it has 
been our experience that decreases in 
bleod bicarbonate are 2 more reliable 
measure ef ihe degree of metabolic 
acidosis after methyl a chol ingestion 
than is the arterial bloed pH. 

The ‘Table:shows maximal changes 
in-certain siochemicz] factors ob- 
‘tained from the animas shown in Fig 
1. Values for arterial Blood pH range 

, e between 7.12 and 7.2% and formate 
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levels in the blood range from 9 to 14 
mq /liter. Also, formate levels in CSF 
are shown for two animals. They are 
similar to values obtained in the blood 
taken at the same time. 


COMMENT 


In previous studies performed in 
this and other laboratories®* certain 
findings of Potts“ were confirmed 
that relate to the use of the monkey as 
a model for methyl alcohol toxicity in 
man. 

The current study has focused on 
the use of the monkey as an experi- 
mental model to show the develop- 
ment of ocular toxicity due to methyl 
alcohol poisoning. While acute methyl 
alcohol toxicity in the monkey does 
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not yied ocular signs, after a pro- 
longed chronic acadotic state produced. 





by the accumalation of formic acid. 


generated fram methyl alcohol a 
distinct optic d seedema was observed. 
(see p 1851). White these findings are _ 
differert than those previously re- 
ported. by Giler and Potts," they 
resemble those reported in the litera- 
ture relating te human methyl alcohol 
poisoniag.** = l a 

Our recent studies have shown that- 
formic acid aceuraulation in the blood = 
and the onset of metabolic acidosis are 
related. Other workers have sug 
gested that fermaldehyde mediates _ 
the toxicity of methyl alcohol. Thes 
workers did net have the technolog 
availabe to measure formic acid in a 
specific and seasitive manner, a tech- 
nique zhat hes only recently been 
developed; and fhe inability-of other. 
workers to find ihis correlation was 















probably due te the technological 


problems invoved in formate meas - 
suremeats. In the current studies 
formaldehyde was not found in bedy 
fluids ef rhesus monkeys poisones = 
with methyl aleshol, but it is not 
possible to eliminate formaldehyde as _ 
a toxic intermediate in methyl alcohol. 
poisoning because, as has been _ 
pointed out previously,” the lack of = 
accumulation of formaldehyde may be 
due to its extreme reactivity and to 
the abandance of enzyme systems. 






| available for (te transformation. to 


formate. While it is possible. that . 
formalcehyde mediates. certain as- 
pects of the toxicsyndrome of methyl 
alcohol poisoning, its role must be 
questioned and studied further in: > 
order te includ2 i& as a possible toxic oS 
intermediate ir methyl alcohol poison- 
ing. On the other hand, the presence e 
of formie acid, the production of meta- _ 
bolic acidosis, and ocular toxicity in. 
the monkey are related. a 

Recent studies have shown that 
formate inhibits cytochrome oxi- a 
dase**** with Ki values determined to- 
be between 5 and 30 mM. It is impor- 
tant tə note that the. formate 
concentrations im the blood of. the 
animals in our study reach 7 mEq/. 
liter or greater, 20 hours after the 
first dose of methyl alcohol, and that. 
in the CSF the concentration. of: 
formate is similar to that of blood. 
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herefore, diffuse areas of the body, 
neluding nervous tissue, are exposed 
6 formate in concentrations that 
might inhibit cytochrome oxidase ac- 
ivity. It has been suggested that 
cytochrome oxidase activity in white 
matter is low™ and may be critical to 
that tissue. Therefore, there may be a 
pecial sensitivity to agents that ean 
liter. cytochrome oxidase activity, 
uch as formate, and that can achieve 
oncentrations adequate. to disrupt 
nzymatic activity. The blood flow in 
he choroid is-extremely high and it 
as been shown that substances like 
eroxidase diffuse from choroidal ves- 
sels to the optic disc.” It is conceivable 
hat formate diffuses through the 
ame area and this may account, in 
jart; for concentrations of formate 
eyond those of other tissues and that 
-might explain why the optic disc area 
s seemingly more sensitive than the 
rest of the white matter. 
“Tt is not inconceivable that through 
_ the inhibition of cytochrome oxidase 
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activity and mitochondrial electron 
transport, severe disruption of optic 
nerve function occurs. One conse- 
quence of this process might be the 
inhibition of neural axoplasmic flow 
in the optic nerve. Furthermore, it has 
been reported’*** that there is a 
dependence of axoplasmic transport 
in nerves on ox-dative metabolism. 
Cyanide and azide, which are known 
to disrupt mitechondrial electron 
transport. have been shown to block 
axoplasmic flow ir. nerves by virtue of 
their block of oxidative metabo- 
lism." Et is possible that formate is 
capable cf producing similar effects 
on oxidative metabolism and axoplas- 
mic flow. Censistant with this hypo- 
thesis is the finding of Baumbach et al 
(see p 1859), whe have observed an 
inerease in the namber of mitochon- 
dria in the optic rerve of the animals 
studied in this report and that may 
indicate stasis of axoplasmic flow." 
Another consequence of the inhibition 


of energy production would be the 
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disruption of other adenosine triphos- 


A 


phate (ATP)-dependent systems such 
as membrane ATPase activities that 
are vital to neural conduction pro- 
cesses. Ultimately, disruption of these 
funetions might be the end result of 
the optic nerve toxicity related to 
metabolic products of methyl alcohol. 
Thus, Fig 2:may describe the sequence 
of events in methyl alcohol poisoning 
in relation to ocular toxicity. 

Further work will be needed to 
confirm and revise this hypothesis, 
but certain features of this scheme 
must be considered as a possible mech- 
anism for ocular toxicity of methyl 
alcohol. With future studies, it may be 
possible to elucidate some of the 
mechanisms involved in the produc- 
tion of the optic disc edema and cyto- 
toxic edema in the CNS. 
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Met yl Alcohol Poisoning 


1. Ocular Toxicity 


 -Manmosinder £ Hayreh, MD; Sohan S. Hayreh, MD, PhD, FRCS; Ga 


-Gladys Martin-Amat, MD: Thomas R. Tephly, MD, PhD; Kenneth E. Me 


_ = © The ocular toxicity of methyl alcohol 
has been investigated in six rhesus 
monkeys. All the animals developed 
fundus charges within 43 to 171 hours 
after its ingesticn. The only fundus lesion 
seen was opti: disc edema and asso- 
ciated charges, usually ot a marked 
degree: Flucreacein fundus cangiography 
confirmed the andings. The retinal and 
choroidal circulations, including the ret- 
inal capillary bed, were normal. Ophthal- 
moscopically and angiographically, optic 


-disc ecema inanethyl alcehol poisoning 


was indistinguishable from that seen in 


raised 'ttraccamal pressure, except that 


no increased intracranial pressure was 
Observed. it is postulated fnat optic disc 
edema in methyf alcohol pc soning Is due 
toan axcpiasmi= flow stasis: 

5 {Arch-Gphinainol 95:1853-1858, 1 977) 


lindness.or serious visual impair- 
ment Is a common and well- 
known «ffectaof methyl alcohol poison- 
ing in man. Weod and Buller: in 1904 
collected 153. cases of suen blindness, 
and since then many similar reports 
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have appeared in the literature from 
all over the world. Benton and 


Calhoun’ in 1953 reported 320 cases of. 


acute methyl alcohol poisoning follow- 
ing the drinking of bootleg whiskey in 


Atlanta. In the latter series, visual 


disturbances developed usually 18 to 
48 hours after ingestion. The initial 
visual symptoms ranged from spots 
before the eyes to complete blindness, 
Many patients complained of whitish 
or grayish misty vision. The visual 
acuity was either normal or markedly 
reduced—even to blindness. Diminu- 
tion of the pupillary reaction to light 
occurred in all patients with impaired 
vision and in many patients with 
normal vision. The degree of impair- 
ment of the pupillary light reflex 
proved to be of considerable prog- 
nostic value—patients with dilated 
fixed pupils usually died or suffered 
severe visual damage. Ophthalmo- 
scopie signs were always identical in 
type and sequence of appearance and 
varied only in intensity. Hyperemia of 
the optic dise could be seen at the time 
of onset of visual loss. Six to twenty- 
four hours after that, there developed 
a whitish striated edema of the dise 
margins and adjacent retina. Edema 
Was most extensive along the course 
of the major retinal vessels. The peri- 
papillary retinal edema appeared to 
lie chiefly in the nerve fiber layer. 
Engorgement of the retinal veins 
usually accompanied the edema. They 
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ry L. Baumbach, MD; Pasquale Caneilla, MD: ` 
Martin; Adeeb B. Makar, PhD 


“Negative a-wave aad an absent 
_b-wave on electroretir ography. Rued- 


















found che charasteristie fundus 
changes in 87% of he patients with | 
initial visual loss and in every patient _ 
who later showed permanent impair- _ 
ment of vision. In patients with mild _ 
or moderate retinal edema, some 
recovered vision completely while oth- 
ers went blird; hewe7er, patients with. z 
severe reting] edema always had some S 
degree of permanert visual loss. In 
patients with severe visual damage, 
optic atrephy develcped in 30 to 60 
days; occasionally the dise- had a 
typical glaucomatous cupping. The 
usual visual field defect was a dense 
cecocentré] seotoma, frequently spar- 2 
ing the central fixation point. Nerve 
fiber bundle defects and peripheral 
constriction of fields were common, 
These ocular symptems. and signs of 
methyl! alcohol peiscring are similar 
to those reported by alarge number of 
other authors,’ ae eer 

Potts et al“ foand an accentuated=.- 










emann™ found a- anc b-wave ampli-” 
tudes significantly below the normal. 
range and concluded that the damage 
occurred te the outer retinal layers, 
including the visual cells, 
Histopathological <tudies in pa- 
tients so far nave been inconclusive, 
because it is dificut to be sure 
whether the changes seen are due to 
postmortem degenerazion, aggravat- 
ed by the methyl alcohol poisoning, or 
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Fig 1.—Fundus photographs and fluorescein an giograms of two eyes of a rhesus monkey 46 hours after 
methyl alcohol poisoning. A,B, and C, Fundus photographs: A, Normal fundus before methyl alcohol 
poisoning. B and C, Right and left fundus ph otographs respectively, showing optic disc edema and 
associated changes. D through J, Fluorescein fundus angiograms of left eye: D through F, Normal 
angiograms during late arteriovenous (D), !ate-venous (E), and late (F) (15 minutes after injection of the 
dye) phases. G through J, Angiograms after methyl alcohol poisoning and during the arterial (G), late 
arteriovenous (H), late venous (l), and late phases (J). K through P, Fluorescein fundus angiograms of the 
right eye: Normal angiograms during arteriovenous (K) and late phases (L). M through P, Angiograms 
after methyl alcohol poisoning and during late arteriovenous (M), venous (N), and late phases (O 
and P). 
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are genuine. The main abnormality 
has been deg=neration of the retinal 
ganglion cell:, edema of the nerve 
fiber layer near the disc, and some 
degeneration of visual receptors.” 

In spite of many clinical reports on 


ocular findinss in methyl alcohol 
poisoning, the pathogenesis has re- 
mained obscure. Many attempts have 
been made tc produce experimental 
models of ocular toxicity in methyl 


etkcohol poisoning to obtain a better 
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understanding of the subject. The 
most relevant of these studies are 
those of Potts." In his series of eight 
monkeys, although fundus changes 
were seen in most of the animals, only 
one animal showed marked changes. 
In this animal, after about 20 hours, 
retinal edema appeared in the papillo- 
macular area. During the next 12 
hours, this edema spread both toward 
the ora and the optic disc, and after 48 
hours the entire fundus was edema- 
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tous. The fovea showed a cherry red 
spot, anc the disce margins were 
blurred. By 58 heurs, the whole disc 
showed severe pzpilledema. In other 
monkeys, he reported a variable 
degree of retinel edema that was 
confined to the perimacular region in 
some, extended to the entire fundus in 
others, and in stl others optic disc 
edema followed after 32 to 48 hours. 
The pupil showed a step-wise contrac- 
tion. In his histopathological studies 
of these eyes, he found patchy demye- 
lination in one nerve nine days after 
the ingestion of nethyl alcohol. In a 
subsequent experimental study in 
rhesus monkeys, Potts et al"! found in 
all eyes cystcid degeneration of the 
external nuclear layer, which they 
could not exclude as a postmortem 
artifact. In five af six monkeys, no 
observable changes were seen in 
retinal garglion cells. In their mon- 
keys, which had shown severe retinal 
edema, marked chaages in electroretin- 
ograms, pupillary dilatation, and 
apparent blindness. there were signif- 
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icant histological findings. They, how- 
ever, concluded that optic atrophy 
seen in patients with methyl alcohol 
poisoning must be due to primary 
degeneration of the retinal ganglion 
cells, and attributed their failure to 
see histologically | demonstrable 
changes in the ganglion cells to inad- 
equacies of histological method. 

As a primate model of methyl 
alcohol poisoning was developed in 
this institution (see p 1847), an ophthal- 
mological evaluation was carried out 
to determine the various fundus 
changes caused by methyl alcohol 
toxicity. Stereoscopic color fundus 
photography, ophthalmoscopy, and 
fluorescein fundus angiography were 
used. The only fundus lesion seen was 
a marked optic disc edema and asso- 
ciated changes, similar to those seen 
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in patients with raised intracranial 
pressure. The ocular vascular bed 
showed no abnormality. 


MATERIALS AND METHOD 


Six rhesws monkeys were intoxicated by 
repeated oral administration of methyl 
alcohol by the method previously described 
(see p 1847) and a number of biochemical 
estimations (eg, arterial methanol, for- 
mate, Po. and Peco. levels, and pH) were 
carried out. The fundus of the monkey eye 
was examined by stereoscopic color fundus 
photography and fluorescein fundus an- 
giography one week before the administra- 
tion of methyl alcohol and thereafter, 
under pentobarbital (Nembutal) anesthe- 
sia. Before dilating the pupil, the pupillary 
light reflex was tested in these eyes. In two 
monkeys, CSF pressure was measured in 
the cerebellomedullary cistern by a cister- 
nal puncture. 





RESULTS 
Fundus Changes 

These were seen in all the six 
monkeys of this series. The fundus 
change was optic disc edema (ODE), 
while the macula and the rest of the 
retina showed no obvious ophthalmo- 
scopic changes (Fig 1,A-C; 
2,A-F). The findings are summarized 
in the Table. 

During the initial stage of edema, 
the optic disc showed a marked degree 
of hyperemia (Fig 2,A and D). As the 
edema became more marked, the disc 
swelling increased, and extension of 
edema along the superior and inferior 
temporal arcuate fibers was seen, 
extending 2 to 3 disc diameters from 
the dise margin (Fig 1,B and C; 2,B, C, 
E, and F). This extension of edema on 
to the retina resembled the whitish. 
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Fig 2.Funeus photographs and fluores- 
cein angiograms 48 hour= and 67 hours 
after methyl alcohol poisoming. A through 
F, Fundus photographs. A through C, 
Right fundus 4E hours (A) and 67 hours (B 
and C) after the poisoning. D through F, 
left fundus 48 hours (D) ard 67 (E and F) 
hours after he poisoning Note a much 
more extensive optic disc edema and 
allied changes after 67 hours than after 48 
hours. G through |, Flureescein fundus 
angiograms of the right eye: After 48 
hours, during erteriovenows (G) and late 
phases (H). After 67 hours. during the late 
arteriovenous pnase (I). J and K, Fluores- 
cein fundus angiograms of teft eye after 48 
hours during late arteriovenous (J) and 
late phases (<)- 


striatien seen in the similar situation 
in ODE due to raised imtracranial 
pressure," although im the latter 
this extension was not as extensive 
and prominent as the one seen in 
methyl alcoho) poisoning. The ODE 
also extended for less than 1 disc 
diameter aleng the temaoral margin 
of the disc, with only a litle extension 
along the nasalmargin (Fig 1,B and C; 
2,B and E). The peripasillary reflex 
was seen on stereoscopic examination 
(Fig 1,B and’C) similar te that in ODE 
due te raised intraczanial pres- 
suremas 

The fundus changes were seen 43 to 
171 hours after the gestion of 
methyl alcokol. With the passage of 
time, ODE increased in severity (com- 
pare Fig 2,A and D after 8 hours with 


ate Fig 2.B.and E). During the later phase 
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of ODE, the retinal veins showed 
engorgement. The rest of the retina 
did not show any edema, a cherry red 
spot, or any other abnormality, even 
in the eyes with marked optic disc 
changes (Fig 2,B, C, E, and F). 


Fluorescein Fundus 
Angiographic Changes 

The only angiographic abnormality 
detected was that due to optie disc 
edema. The retinal and choroidal circu- 
lation, including the retinal capil- 
laries, were found to be perfectly 
normal (Fig 1,D through P; 2,G 
through K). Fluorescein fundus an- 
giography findings depended on the 
degree of ODE. In mild cases of ODE, 
no abnormality was detected during 
the transit of dye (Fig 2,G and J). A 
fluorescein leak could be seen during 
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the late phase (15 to 20 minutes after 
the injection of the dye), producing 
blurring of the dise margin (Fig 1,J 
and O; 2,J and K), with a pattern 
similar to that seen in ODE due to 
raised intracranial pressure. 

In well-marked ODE, once again the 
pattern was comparable to that seen 
in marked ODE due to raised intra- 
cranial pressure, ie, marked masking 
of the peripapilary choroidal and 
optic dise fluorescence during the 
early phase of the transit of the dye 
(Fig 1,G); this was followed by the 
appearance of microaneurysms and 
capillary dilataticn in the radial peri- 
papillary and ep papillary capillaries 
(Fig 1,G througk I, M, and N), and 
blurring of the d se margin (Fig 1,G, 
H, M, and N) with late fluorescence 
(Fig 1,J and O; 2H and K). Thus the 
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Ophthalmoscopic, CSF, and Arterial pH Changes 


Animal Time, 
No. hr pH* 


46 7.143 


7.33 


Arterial 


CSF 
Ophthaimoscopic Pressure, Formate, 
>` Changes: 

Marked edema of the disc 
and whitish peripapillary 
striation, especially along 
inferior and superior temporal 
arcuate nerve fibers, extending 
for 2-3 disc diameters. It also 
involved temporal peripapillary 
retina with minimal involvement 
of the nasal part. Disc edema 
was marked (Fig 1). 

Disc hyperemic with edema of 
superior and inferior borders. 
White peripapillary striation 


mmH.O mEq/Liter 


prominent in lower part 
(Fig 2, A and D). 

7.28 Disc edema increased peri- 
papillary striation most marked 
along superior and inferier 
temporal arcuate fibers. 

Few hemorrhages in inferior 
edematous region near the disc. 
(Fig 2,8, C, E, and F} 


7.834 Normal- 
49 7.30 


Disc edema marked, 


striation along inferior and 
superior temporal arcuate 


fibers marked. 


Disc blurring and edema with 
peripapiliary striations of 
temporal arcuate fibers and 
edema; marked especially in 
the Inferior part. 

- Temporal arcuate fiber changes 
more marked inferiorly 


Normal 


Disc hyperemic and edematous 
with peripapillary striaticn 





<: ¥For. minimum arterial pH, see 1847. 





. angiographic. appearance of ODE in 
_. methyl alcohol poisoning was indistin- 
guishable from that seen in ODE due 
to.raised intracranial pressure. 








Pupillary Changes 






~In-all these eyes in which optic dise 
changes. were evident, pupils. were 
found to be dilated, reacting poorly. to 
light. 


CSF Pressure 


In. two animals with a marked 
degree on ODE, in which cisternal 
CSF pressure was measured, the pres- 
sure was 40 and 50 mm H,O respec- 
tively. In rhesus monkeys, CSF pres- 

‘sure up to 100 mm H,O is considered 

» normal. 





COMMENT 


In the present experimental study. 
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of nerve fibers. 





on ocular toxicity of methyl alcohol in 
rhesus monkeys, the only ophthal- 
moscopic abnormalities were optic 
dise edema and associated changes, 
similar to those seen in raised intra- 
cranial pressure. The exception is that 
the edema extended along the su- 
perior and inferior temporal retinal 
vessels more extensively than in 
raised intracranial pressure (Fig 1B 
and C; 2,A through F); ie, there is a 
difference only in severity, but the 
types of changes remain the same. 
The changes were similar to those de- 
seribed by Benton and Calhoun? in 
their patients with methyl alcohol 
poisoning. We found no evidence of 
any other fundus abnormality. Our 
findings differ from those of Potts” 
as. we did not find the extensive 


retinal edema starting in the papillo- 
macular area and spreading both 





towards the ora serrata and the optic 
dise: No cherry red spot was seen in 
any of our animals, in spite of the 
presence of marked optic disc edema 
(Fig 2,C and F). Potts," although he 
did see optic dise edema 30 to 48 hours 
after ingestion of methyl alcohol, did 
not attach much significance to it and 
considered retinal edema as the prin- 
cipal change. The absence of retinal 
edema in methyl alcohol poisoning is 
further confirmed by the clinical 
observations of Benton and Calhoun’ 
and other clinical reports on the 
subject. Potts et al’ did not find any 
change in the retinal ganglion cells in 
their experimental study in rhesus. 
monkeys. They, however, attributed 
their failure to see histologically dem- 
onstrable changes in the ganglion cells 
to inadequacies of histological meth- 
od, and concluded that optic atrophy 
seen in patients who recover from 
methyl alcohol poisoning must be due 
to primary degeneration of the retinal 
ganglion cells. This conclusion was 
made on the basis of previous incon- 
clusive histological studies in patients 
in whom degeneration of the retinal: 
ganglion cells has been reported, 51537- 
although the possibility of the latter 
being a postmortem change (aggra- 
vated by methyl alcohol poisoning) 
could not be excluded. In our histo- 
pathological and electromicroscopic 
studies, where the tissue was fixed by 
an in vivo glutaraldehyde perfusion 
technique, no demonstrable change 
was seen in the ganglion cells or any 
other retinal tissue (see p 1859). 
Previously there had been no flu- 
orescein angiographic study in eyes 
with ocular methyl alcohol toxicity. 
Our studies clearly demonstrate that 
the retinal vasculature, including the 
retinal capillaries, shows no abnor- 
mality of any kind (Fig 1,D,E,G 
through I,K,M,N; 2,G,I, and J). All 
eyes have significant fundus changes; 
the retinal capillaries could be out- 
lined as clearly as in a normal retina, 
with no evidence of occlusion or flu- 
orescein leakage. This is contrary to 
the previous. observation of retinal 
edema in these eyes. The only angio- 
graphic abnormalities detected were 
those related to optic dise edema. The 
choroidal vascular bed also showed no 
abnormality. < 
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“Fig 3.—Diagrarematic repzesentation of most likely routes ot 


; diffusion of Cama into optic nerve. 


e Fig 4.Beheinasc representation of postulated pathogenesis of - 


-ocular coxicity in methyl alcohol. 


From thie study it can be concluded 
that: ir: metiay! alcohol poisoning, the 
only detectaoie ocular change is optic 
dise edema, This naturally raises the 
questien of ats: pathogenesis, As men- 
tioned above, aphthalmoacopically and 
ly, optic dise edema in 
methy a of ol poisoning is indistin- 
guishasle fom that seen in raised 











> intracranial oressure, exrept that it is 


“morë: marked i m the former. In these 


: monkevs, ‘the CSF pressure was nor- 
"mal. Gur. e2ectromicroseopic studies 


. showed: swelling of the nerve fibers 
with ar accumulation of mitochondria 
in the optie nerve head, being maxi- 
mum in the lamina cribrosa region 
(see p 1859. Similar changes have 
been okserved in electron microscopic 
- studies: of cotie dise edema due to 
raised ‘ntraccanial pressure.” In the 





latter, the swelling and accumulation 


of mitezhoréris in the nerve fibers in 
the optie diss are due te-axoplasmie 
flow stasis Cn the basis of these 
- studies, we feel that optic disc edema 
in methyl alec hel toxicity is also due to 
interference with axoplasmic flow. It 
is wellsestgkshed by now that the 
blood supply to the optic cise is mainly 
via the peripapillary cheroid. Since 
the choroid kas an enormous amount 
of blood flow, two to four dimes that of 
` the renel cortex“ and the choriocapil- 
ely permeable due to the 














> fenestrations i in the capillaries, there 
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is marked diffusion of tissue fluid 
from the peripapiliary choroid into the 
adjacent part of the optie dise. Diffu- 
sion of fluorescein on fundus angiog- 
raphy and of horseradish peroxidase 
from the peripapiliary choroid into the 
prelaminar region has been shown by 
many studies: Similar diffusion of 
horseradish peroxidase has been dem- 
onstrated in this study (see p 1859). 
An accumulation of formic acid in 
the blood of the menkeys in this study 
has been recorded and its role in 
methyl alcohol peisoning has been 
discussed (see p 1847). In the light of 
these studies, it does not seem unrea- 
sonable to assume that methyl alcohol 
or its by-products, most probably 
formate, which are responsible for the 
toxicity, could diffuse into the optic 
nerve head from the adjacent choroid 
(Fig 3). Another mode of toxic effect 
on the optic nerve may be by diffusion 
of toxic factors from the CSF into the 
optie nerve (Fig 3): This is suggested 
by the study of Tsukahara and Hama- 
shita.” They injected horseradish per- 
oxidase inte the lateral ventricles of 
mice and discovered free diffusion of 
horseradish peroxidase not only in the 
subarachnoid space surrounding the 
optic nerve, but alse in the optic nerve 
extending forward into the- optic 
nerve head. Rodriguez-Peralta™ ob- 
served the same in rabbits, cats, dogs, 
guinea pigs, and rhesus monkeys. In 
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the. present stuéy, the concentration : 
of formate in the CSF was similar to 


that in the biood when fully developed —_ 
optic disc edema occurred. This could 
exercise è toxic effect on the neural’ 
tissue. In an eleetron- microseopie 
examination of the retrolaminar optic 


nerve in the present study, inner ae 
mesaxonal swelling due to injury to 
oligodendrocytes was seen; this prob- a 
ably produced axonal compression —_ 
within the myelin sheaths (see p 1859). 


Recent studies (see p 1847) have 
shown that formate inhibits the 
cytochrome oxidase enzyme mecha- 
nism in the tissue, as discussed in our 
earlier paper. It would thus seem 
logical to: postulate. that optic dise 


edema seen in methyl alcohol toxicity. 


is due te its texie effects on: the 


cytochrome exidase and other oxida- 


tive enzymes. This in turn produces 
axoplasmiz flow stasis that manifests 
itself in the form of eptic disc edema 
and associated fandus changes. The 
most probable mechanism is shown in 
Fig 4. 

The question could be asked: if 
axoplasmiz flow stasis is the eause of 


-optie disc edema, both in raised intra- 
cranial pressure and with methyl. i 
alcohol poisoning, then why is there noc 


visual lossat all inthe former, while in 
the latter there is-a severe visual- 
loss? ne 

Following is the explanation: axo- 


4857 















- plasmic flow stasis can be produced by 
_ a variety of factors which include 
anoxia," inhibitors of oxidative me- 






o tabolism,*** antimitotic agents,” 
-local anesthetics," and mechanical 
compression.“ In raised intracranial 
_ pressure, it is most probably due to a 
mechanical compression, while in 
“methyl alcohol poisoning, it is in all 
> probability at least partly, due to 
_ interference with oxidative phospho- 

3 rylation. Thus, axoplasmic flow stasis 
“and consequent optie dise edema are 
rather nonspecific signs and provide 
no index of the functional status of 
the nerve fibers in the optic nerve 
ead. The visual loss depends on the 
cause of, and not the presence of, 
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axoplasmic flow stasis. In methyl 
alcohol peisoning, the dual toxic action 
on the nerve fibers probably inter- 
feres not only with the axoplasmic 
flow but also with the conduction of 
impulses, producing severe degenera- 
tive changes in the nerve fibers and 
resulting in visual loss. On the other 
hand, the increased intracranial pres- 
sure, although enough to produce 
axoplasmic flow stasis, does not inter- 
fere with the function of the nerve 
fibers. The visual loss in patients with 
methyl alcoho! toxicity is thus in all 
probability due to optic nerve lesion 
and not to retinal damage. This is 
further confirmed by the rapid devel- 
opment of optic atrophy (within 30 to 
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60 days)? and the occasional develop- 
ment of a typical glaucomatous cup in 
these eyes, though the ganglion cells 
are normal (see p 1859). Potts et al” 
also found patchy demyelination in 
one optic nerve. 

The visual field defects seen in 
those eyes are nerve fiber bundle 
defects, centrocecal scotomas, or a 
peripheral constriction—all suggestive 
of optic nerve lesion. Any extensive 
optic nerve lesion would lead to an 
amaurotic pupil and dilatation, so 
commonly seen in these patients and 
animals with methyl alcohol toxicity. 
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IV. Alterations of the Morphological Findings of the Retina and Optic Nerve 
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© The ocuiarmorphologcal findings of 
_ three methy! aicohol-intexicated rhesus 
monkeys: wiih optic disc swelling was 
~ iavestigaied with light and electron 
microscopy in conjunctio: with intravas- 
-gular horsé radish peroxidase. Alterations 
observed in the optic nerve head were 
confined to the axons ard consisted of 
swelling and clustering of the mitochon- 
dria, disraptior of the nearotubules, the 
formatior of vesicles, and enlargement of 
the axor segments in Sie prelaminar 
region. Swelling of the Gigodendroglial 
cytoplasm in: contact with the axons and 
ef the astrocytes was seen a the retrolam- 
inar optic nerve and the intraorbital optic 
; perve. Akeraticns were mat. observed in 
= the retina. Bis hypothesized that the 
` v g@iterations in the axons are the result of 
disrupted axoplasmic Sow. Possible 
"mechanisms: relating methyi alcohol in- 
‘toxication. te disruption of axoplasmic 
flow are discussed. 
(Arch Cphthaimol 95:1 829-1865, 1977) 


TV he alterations of tka ocular mor- 
phovogece! = produced by 
methyl aleoao: ingestion has been the 

- Subject cf several investigations dur- 
ing the better part of the last 100 
years. The fight microseopic observa- 
tions reported in the jterature are 
_.wariable, but in genera support the 
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view that retinal ganglion cell degen- 
eration is the primary lesions; and 
that when swelling and demyelination 
are present in the optic nerve, it is 
either secondary to the degeneration 
of the retinal ganglion cells'-? or it is a 
simultaneous and independent altera- 
tion.* This concept implies that the 


optic atrophy, which often follows 


methyl alcohol poisoning, is secondary 
to injury of the retinal ganglion cell. 

The development,’ refinement,’ and 
documentation? of a consistent model 
of methyl alcohol poisoning in the 
rhesus monkey provided the oppor- 
tunity to investigate the alterations of 
its ocular morphological findings with 
the electron microscope. By utilizing 
an experimental animal, meaningful 
ultrastructural observations were pos- 
sible since problems caused by arti- 
facts could be controlled. The observa- 
tions of this study showed that the 


primary sites of ocular injury pro- 


duced by methyl alcohol intoxication 
were the optie nerve head and the 
intraorbital portion of the optic nerve 
rather than the retinal ganglion cells. 
Further, it demonstrated that the 
optic dise edema described by Hayreh 
et al’ was the result of intracellular 
rather than extracellular swelling. 
Finally, a hypothesis for the morpho- 
logical alterations based on the con- 
cept of disruption of anterograde 
axoplasmic flow is explored. 


MATERIALS AND METHODS 


Light and electron microscopie studies 
were done on the retina, the optic nerve 
heads, and the optic nerves of two control 
and three methyl alcohol-poisoned rhesus 
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monkeys. A. nonletaal, acidotic state of 
methyl alechol incozication was achieved 
with periedic oral deses of methyl alcohol - 
at intervals deterraired by the appropriate _ 
arterial blood levels ef pH, Po;, Pco,, HCO, 
formate, and metiy.-alcohol’as described’. | 
by Martir-Amat et al> oe 

Pupillary respoxses:to light were moni 
tored before and during the course ofo 
intoxication. Fundasehanges were periodi- 
cally documented with stereoscopic color 
fundus photography and fluorescein an- 
giography as detaled by Hayreh etal In 
addition, the CSF pressure and formate 
level were measured in two of the animals 
just prior to killing. =. ~ Vg 

Horse radish persxidase, an electron- 
dense prozein tracer?" was injected intra- 
venously two hours before killing (500 mg/: 
kg of body. weight): Tissue. fixation. was 
accomplisEed by the miracardiac perfusion 
of one liter of 1% formaldehyde-1.25% 
glutaraldeayce ina 3.08M sodium cacody- 
late buffer at pH 4, followed by 0.5 liters 
of 4% formallehydeS@ glutaraldehyde in 
the same buffer. The eyes were then 
enucleated with a segment of optic nerve, 
dissected, ard immersed in the more- 
concentrated fixative for 24 hours. 

The intraorbital optic nerves, the optie 
nerve heads, and sepresentative pieces of 
the retina were sectioned at 50/4 with a 
tissue sectioner, 2nd incubated at: room 
temperature in a solation óf 5-mg of 3, 3’ 
diaminobenzidine tetrahydrochloride, 10 
ml of 0.05M TRIS ower at pH 7.6, and 1% 
H,O. for 30 to 4C minutes." The tissue 
sections were then: pestfixed in 1% osmium : 
tetroxide, stained #n bloc with 0.5% uranyl 
acetate, ==" Cehydrated, and embedded in: =. 
epoxy resin (Epor 812), Thick ‘sections of 
2 p were mounted on glass microscope ` 
slides and stained with toluidine blue or 
Richardson stain far light -microseopie 
examination. Thin sections of appropriate 
tissue blocks were eat on an ultramicro- 
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Biochemistry of the Blood 
ee ac: Tae a haere Fea 
Formate, Formate, HCO.,, CH,.OH, 

mEq/ mEq/ mEq/ mg/100 
Liter Liter Liter pH mi 


Animal Ophthalmos- 
No. Time, hr copy 


Pressure, 
mm H,O 


27 Normal 
48* Marked swell- 
ing of the 
optic disc 
R5 27 Normal 
69* Swelling of 
the optic 
disc with 
blurred disc 
margins 
Normal 
Optic disc 
hyperemia 
with swell- 
ing 


R6 50 
Ava? 


*Killed. 





Fig 2.—Longitudinal section of optic disc 
of contro! animal at level of laminar and 
retrolaminar regions. Note addition of 
myelin sheaths in retrolaminar region 
(x 1,800). 


tome, stained with lead citrate, and exam- 
ined with an electron microscope. 


RESULTS 
~ Biochemistry and Ophthalmoscopy 


Results from the biochemical mea- 
surements of Martin-Amat et al* and 
the ophthalmoscopic and the CSF 
pressure observations of Hayreh et al® 
are summarized in the Table. Two 
animals (R1 and R5) attained blood 
formate levels of 11 to 14 mEq/liter 
within the first 24 hours of intoxica- 
tion and were observed to have swell- 
ing of the optic dise 48 hours after the 
first administration of methyl alcohol. 
The third animal (R6) maintained 
lower levels of blood formate (2 to 6 
mEq/liter) during the first 72 hours of 
intoxication, but when swelling of the 
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Fig 3.—Transverse section of intraorbital 
optic nerve of methyl! alcohol-intoxicated 
animal showing clear spaces within myelin 
sheaths, between them, and adjacent to 
collagen vascular channels ( x 1,800). 


optic disc was observed 171 hours 
after the first methyl alcohol dose, the 
blood formate level was 13.1 mEq/ 
liter. 


Morphological Findings 


Light micrographs of the intraor- 
bital optic nerve (Fig 1) and the 
retroaminar optic nerve (Fig 2) from 
the control animals revealed normal 
myelinationof the axons, intact astro- 
cytes, and no discernible extracellular 
space. In contrast, clear spaces of vari- 
able shapes were observed within the 
myelin sheaths of these same regions 
in each of the three animals intoxi- 
cated with methyl alcohol (Fig 3 and 
4). Ultrastructurally, these spaces 
either displaced neurofilaments with- 
in axons or compressed the axon 





Fig 1.—Transverse section of intraorbital 
optic nerve of control animal with myeli- 
nated axons. Fibrovascular septum is 
present in lower field ( x 1,800). 





Fig 4.—Longitudinal section of optic nerve 
head of methyl alcohol-intoxicated animal 


at level of laminar and retrolaminar 
regions. Most of clear spaces are bounded 
by myelin ( x 1,800). 


against the inner surface of the 
myelin sheath (Fig 5). The compressed 
axons were separated from these 
spaces by a narrow band of extracel- 
lular space and a second unit mem- 
brane, and were a part of the cyto- 
plasmic extension of an oligodendrog- 
lial cell (Fig 6). 

Other morphological alterations in 
the intraorbital optic nerve included a 
decrease in the cytoplasmic density of 
many glial cells and their processes, 
particularly the foot processes adja- 
cent to collagen vascular channels (Fig 
3). Other clear spaces of uncertain 
cellular origin were observed in the 
optic nerve parenchyma between my- 


elinated sheaths (Fig 3). These spaces © K 
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5i “ 


Honeycomb »attern 
( X 14,400). 


Fig 6.—Swoiles cytoplasmic extension of oligodendroglial cell 
contacting axan in postlaminar optic disc ( x 18,400). 


contained swollen mitochondria, vari- 
able amouat= of granular material, 
and were deanded by a unit mem- 
brane that sesarated them from other 
structures, Eaving only a small 
amount of extracellular space (Fig 
7). 

Intraaxoaa mitochondrial altera- 
tions were a prominent and signifi- 
cant finding at the ultrastructural 
level with the retrolaminar optic 
nerve, anc the laminar and the 
prelaminar otic nerve head (Fig 8 
through 10. The mitochondria were 
enlarged, aud there was a reduction in 
the number o cristae together with a 
correspondmeg loss of dense matrix 
material. Tac numbers of mitochon- 
dria cluster=d-within one axon in cross 
section were increased. Associated 
with the -natochondrial alterations 
, ewere the absence of recognizable 
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Fig 5.—Trarsverse section of optic nerve of methyl alcohol- 
intoxicated «nmal. Axons are compressed within myelin sheaths. 
is caused by unraveling of 


W 





myelin 


neurotubules or neurofilaments, the 
appearance of numerous vesicular 
bodies, and an increased density of 
amorphous proteins. By comparison, 
the ultrastructure of the axons in the 
optic nerve heads of the control 
animals was unaltered. The mitchon- 
dria were not swollen or clustered, the 
neurotubules and neurofilaments 
were evenly spaced, and vesicular 
bodies were not seen (Fig 11). 

A second type of axonal alteration 
was seen in the prelaminar optic nerve 
head and the surface nerve fiber layer 
in animals R1 and R6 (Fig 12). It 
consisted of a decreased density of the 
cytoplasm, small aggregations of 
granular material, a few scattered 
relatively intact mitochondria, and 
fragmentation of the unit membranes 
that separated these structures from 
the adjacent dense astrocytic pro- 
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cesses and relatively intact axons. 
These altered processes represented 
the remains of enlarged axons based 
on their anatomical relationship with 
surrounding recognizable structures 
and by comparing their location to 
similar regions from a control animal. 
With the light microscope, these rela- 
tively electroniucent regions were 
seen to de translucent spaces of vari- 
able sizes and shapes (Fig 13). They 
were mere numerous in the surface 
nerve fiber layer and extended pe- 
ripherally into the nerve fiber layer of 
the peripapillary retina. But no other 
alterations were observed in this 
region of the retina. 

The macula aad random sections of 
peripheral retiaa from the methyl 
alcohol-poisonec animals showed only 
those morpholozical alterations also 
observed in the control animals (Fig 
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Fig 7.—Alterations of this glial cell in optic nerve include clumping 
of nuclear chromatin, mitochondrial swelling, and dispersion of 
cytoplasmic proteins ( x 7,200). 


Fig 9.—Altered axons in laminar optic nerve head showing 
formation of vesicles. Black material in lamina cribrosa is peroxi- 
dase ( x 9,600). 
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Fig 8.—Myelinated and unmyelinated axons in retrolaminar optic 
disc showing clusters of swollen mitochondria ( x 9,600). 


Fig 10.—Axonal alterations in prelaminar optic nerve head include 
clusters of swollen mitochondria and disruption of some neurotu- 
bules ( x 9,600). 
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Fig 11.—Longifudinal se 
(x 9,800). 


14 and 15). These observations in- 

cluded the retinal ganglion cell and 

nerve fiber layers. The ganglion cells 

in all regions ef examined retina had a 

centrally plaeed nucleus with a promi- 

and a moderate 
amount of cytoplasm without periph- 
eral displacement of Nissl substance. 
Ultrastructurally, there was minimal 
swelling of the mitochondria and loss 
of cristae, but this finding was also 
present in the control tissue. 

The diffusion of horse radish perox- 
idase into the optic nerve heads of the 
methyl alcohol-intoxicated animals 
was the same as that observed in the 
control animals. The source of horse 
radish peroxidase leakage was the 
peripapillary choriocapillaris. It then 

_ diffused between the astrocytic pro- 
cesses, which form the border tissue of 
Jacoby, into the extracellular spaces 
of the optic nerve head. 


COMMENT 


The morphological alterations seen 
È in the optic nerve and optic nerve head 
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ction of optic nerve head of control 
animal showing well-preserved mitochondria and neurotubules 
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Fig 12.—Swollen axons in prelaminar optic nerve head near the a 
inner limiting membrane. There is swelling of mitochondria, ey 
dispersion of cytoplasmic contents, anc fragmentation of cyto- 


Plasmic membranes. Note dense processes of aie | 


(x 10,000). 


in methyl alcohol-poisoned rhesus 
monkeys** can be separated into two 
categories—alterations within axons 
and alterations of glial cells. Altera- 
tions seen in axons include mitochon- 
drial swelling and clustering, neurotu- 
bular disruption, the formation of 
vesicles, and increased density of 
amorphous proteins, and axonal en- 
largement. Glial cell alterations in- 
clude astrocytic swelling and swelling 
of the oligodendroglial cytoplasm in 
contact with the optic nerve axon. 
An explanation that accounts for 
the observed intraaxonal alterations 
is based on the process of anterograde 
axoplasmic flow and the alterations 
that occur when the flow is inter- 
rupted. Simply defined, anterograde 
axoplasmic flow is a metabolically 
active process that transports pro- 
teins,'** mitochondria,” and neurotu- 
bules: from their site of synthesis in 
the neuronal perikaryon, along the 
axon, to its synaptic termination. The 
different cytoplasmic components 
have different flow rates, the mito- 
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chondria and nearetubules comprising — 

the slow component, and the proteins 
making up the fast component. Dis- 

ruption of anteregrade axoplasmic — 
flow results in zhe damming back of ai 
the axoplasm proximal to the disrup- 
tion. This produces clustering of mito- 
chondria," seen as an increase in the _ 
numbers o? m:toehondria per cross 
section cf axon, and fragmentation of | 4 
the neuretubules and neurofila- 
ments." Beth af these findings were 
observed in the optic nerve heads of - 
the methyl aleohol-poisoned rhesus » 
monkeys. It is therefore reasonable to aS 
suppose that intoxication with methyl a 
alcohol eauses disruption of axoplas- 
mic flow somewhere in the retrolam- 
inar optie nerve or the laminar region 
of the optic nerve head. If the flow ofp 
axoplasm continues, it will build-up 
and cause swelling of the proximal E 
axon segment. Compared to observa- 
tions made in the control tissue, many © 
of the altered axons in the optic nerve | 
heads of the methyl alcohol-poisoned 
animals appeared to be enlarged, — 
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Fig 13.—Longitudinal section of prelam- 
inar optic nerve head of methyl alcohol- 
intoxicated animal. Clear spaces are more 
numerous near inner limiting membrane 
( x 600). 


particularly in the anterior region of 
the prelaminar portion (Fig 12). 

There are several causes of dis- 
rupted axoplasmic flow, including me- 
chanical obstruction of the axon, 
and several chemical agents such as 
cyanide,'**° which is a known inhib- 
itor of cytochrome oxidase, and 
colchicine, which causes depolymeriza- 
tion of the neurotubules.'*** There- 
fore, it is reasonable to hypothesize 
that methyl alcohol or more likely 
formate, which is a metabolite of 
methyl alcohol* and an inhibitor of 
cytochrome oxidase,**** disrupts the 
flow of axoplasm. A possible mecha- 
nism of disruption is as shown in Fig 
16. 

That metabolic dysfunction occurs 
within mitochondria is indirectly sup- 
ported by the morphological finding 
of generalized swelling of intraaxonal 
mitochondria. 

As previously stated, the disruption 
of axoplasmic flow in the axon of the 
retinal ganglion cell appears to be 
localized to one part of the axon rather 
than interfering with axoplasmic flow 
along its entire length. If it were a 
generalized process, intraaxonal al- 
terations should have also been 
observed in the retinal nerve fiber 
layer, which was not the case. 
Furthermore, swelling of the axons in 
the laminar and prelaminar optic 
nerve head could not be due to the 
build-up of axoplasm since axoplasm 
must be actively transported to the 
nerve head. The localization of dis- 
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. i. eee 
Fig 14.—Section of control retina in para- 
foveal region of macula showing well- 
preserved retinal ganglion cells 
( x 1,800). 





macula showing unaltered retinal ganglion 
cells ( x 1,800). 


Methyl alcohol conversion to toxic metabolites (eg, formate) 


Inhibition of cytochrome oxidase by metabolite (formate) 


Inhibition of ATP formation 


Stasis of axoplasmic flow 


tł 


Intraaxonal swelling 





Alteration of Na-K ATP-ase activity 


t 


Alteration of electrical conduction 


Fig 16.—Possible mechanism of metabolic disruption caused by methyl alcohol. 


rupted axoplasmic flow to the retro- 
laminar optic nerve must be ex- 
plained. If formate is to cause disrup- 
tion of the axoplasmic flow in the 
retrolaminar optic nerve, it must be 
able to come in contact with the axons 
in this region. This and other stud- 
ies??? have shown that horse radish 
peroxidase, a protein about the size of 
albumin, when injected into the circu- 
latory system is able to diffuse out of 
the fenestrated capillaries of the 
choriocapillaris into the extracellular 
spaces of the optic nerve head and 
retrolaminar optic nerve. Formate, 
being a much smaller molecule than 
horse radish peroxidase, should be 
able to diffuse into the optic nerve 
head and retrolaminar optic nerve 
along the same route. It has also been 


shown that the CSF communicates 
freely between the subarachnoid 
spaces of the brain and the optic 
nerve.” Horse radish peroxidase, in- 
jected into the lateral cerebral ventri- 
cles, can be traced through the sub- 
arachnoid spaces of the optic nerve 
sheath, between the processes of the 
pia, and into the extracellular spaces 
of the optic nerve as far anteriorly as 
the retrolaminar optic nerve aad the 
optic nerve head. Therefore, if the 
formate found in the CSF at the level 
of the cisterna magna is in equilib- 
rium with the rest of the CSF system, 
further support is added to the 
premise that the axons in the retro- 
laminar optic nerve head are exposed 
to formate. However, the finding of 
formate in the CSF indicates that , 
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formate is apparently able to diffuse 
across the blood-brain. barrier. Be- 
cause the sleod-eptic nerve and blood- 
retinal barriers to horse radish perox- 
iJase™ are similar to the blood-brain 
- barrier to herse radish peroxidase, 
-i> is likely that the lack of a barrier to 
‘Vascular fermate in the brain would 
also. hold true in the aotic nerve and 
the retina. Thus it is prebable that the 
parenchyma of the retina is exposed 
te formate: But the retinal morpholog- 
ical findings, unlike these of the optic 
nerve heac, ure unaltered even after 
seven daysof methyl alechol intoxica- 
tion. This means that formate is 
either seleetively excluded from the 
retina. or that because of certain 
‘differences, the retrelaminar optie 
nerve is more susceptible than the 
“retina to the levels of formate 
achieved in this study. A major 
anatomical difference is the addition 
of the oligodendrocyte that myeli- 
nates the..azons begimning in the 
retrolaminar optic nerve. The signifi- 
cance ef tHis difference is supported 
by the observation of swelling of the 
oligodendreglial cytoplasm between 
the axons and the inner surface of the 
myelin sheaths beginning in the retro- 
laminar optic nerve. The swelling may 
then mechanically compress the axon 
within the myelin sheath causing 
disruption əf the flow of axoplasm, 
either by itself or in conjunction with 
altered metabolism of the axon. This 
anatomical difference’ is supple- 
mented by the finding that cyto- 
chrome oxidase activity is lower in 
white matter than in gray matter.” 





This can be interpreted to mean that 


the myelinatec part of the optic nerve 
is more-susceptible to metabolic inhi- 
bition by formate thaz the retina, 
especialy considering the likelihood 
that the lower levels of cytochrome 
oxidase indicates a lower metabolic 
reserve. — : 

Whatever the cause of interrupted 
axeplasmie fow, the retinal ganglion 
«ell body mast remain functionally 
intact E the build-up of axoplasm 
proximal to (he disruption is to occur. 
This is supperted in this study by the 
finding ef intact ganglion cells at both 
the light ang the electron microscopic 
levels. Because of the differences in 


eine species ef experimeztal animals, 


Arch Ophthalmoi—Vol 95, Ost 1977 





and in the techniques of intoxication 
and fixation, comparisons of the 
observations of this study with the 
observations of past studies? are not 
easily made. However, the finding of 
unaltered retina! ganglion cells in this 
model of methyl alcohol intoxication is 
further supported by the ophthalmo- 
scopic and fluorescein angiographic 
findings of Hayreh et al.» 

Though further studies directed 
towards determination of axoplasmie 
flow are needed to establish the hy- 
pothesis of axoplasmic flow disruption 
and to further delineate the mecha- 
nism through which methyl aleohol 
produces ocular toxicity, this study 
points to the optic nerve head and not 
the retina as the primary site of 
injury in methyl alcohol poisoning. 


This project was supported by Veterans 
Administration Grant 584-1277.02, and National 
Institutes of Health grants GM 19420, GM 12675, 
and EY 01576. 

Stephen Frommes, Larry Kahn, MS; and Ken 
Cox assisted in the electron microscopy. 
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Endocrine Influences on Uleeration and 
Regeneration in the Alkali-Burned Cornea 


Cecil V. Crabb, MD 


y 


= © Subconjunctival dibutyryl 3',5' cy- 
= clic adenosine monophosphoric acid 
_ (DBcAMP) produced a statistically signifi- 
__ cant reduction of ulceration in the alkali- 
burned rabbit cornea. No effect on epithe- 
-lial cell growth was observed. DBcAMP 
also caused a statistically significant 
| acceleration of corneal neovasculariza- 
_ tion in the first two weeks postburn. 
_ Medroxyprogesterone acetate also af- 
-fected the development of corneal ulcers 
postalkali burn, but in a less well-defined 
manner. Dinoprost and indomethacin did 
not seem to influence this lesion. Cyclic 
-adenosine monophosphoric acid may 
i therefore possess a potential for use in 
the alkali-burned human eye. 
(Arch Ophthalmol 95:1866-1 870, 1977) 






he outcome of a corneal alkali 
burn, either ulceration or regen- 
eration, reflects a balance between 
| collagen production by stromal fibro- 
blasts and collagenolysis induced pri- 
marily by epithelial cells.’ Evidence 
is accumulating that endocrine sub- 
- stances may influence one or both 
3 ~ elements of this equation.™® This 
article describes a pilot study de- 
Be signed to determine the in vivo effect 
SS of cyclic adenosine monophosphoric 
acid (cAMP), dinoprost, and an antag- 
onist of each on ulceration and regen- 
eration in the alkali-burned cornea. 
The influence of medroxyprogester- 
one acetate was also studied. 


MATERIALS AND METHODS 


A total of 37 New Zealand White albino 
rabbits, weighing between 1 and 3 kg, were 
randomized into six groups. All of the 
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PES Sous 


rabbits were anesthetized with intrave- 
nously administered pentobarbital and 
topically applied tetracaine. A filter paper 
disk of 7 mm diameter was saturated with 
4N sodium hydroxide and placed on the 
central cornea with the use of a contact 
lens applicator for one minute. All eyes 
were rinsed with 15 ml of Ringer’s lactate 
solution. Slitlamp examination was per- 
formed and the surface area of burn was 
measured with fluorescein staining. Any 
eyes displaying limbal involvement were 
eliminated from the study. Treatment was 
then begun according to the following 


a oe r 


Fig 1.—Hematoxylin-eosin 


section (original magnification x 420) of “late onset” ulcer. 


regimen. Group 1 received dinoprost (Pros- 
tin-F-2-alpha), 0.25 ml of a 1 mg/ml 
aqueous solution; group 2 received indome- 
thacin, 0.25 ml of a 3.6 mg/ml solution 
prepared in a sodium carbonate buffer 
according to instructions provided by 
Mercke, Sharpe, and Dohme; group 3 
received 0.25 ml of Ringer’s lactate solution 
(control group); group 4 received medroxy- 
progesterone acetate (Depo-Provera), 0.25 
ml of a 200 mg/ml depot injection; group 5 
received lithium carbonate, 0.25 ml of a 10 
mg/ml aqueous solution; and group 6 re- 
ceived dibutyryl 3’, 5’ cAMP, 0.25 ml of a 10 





Considerably disorganized, disaggregated collagen fibers surrounded by substantial 
mononuclear and plasma cell infiltrate formed base of obvious stromal ulceration. 


No. of 
yes 


Prostaglandin F-2-alpha 
Indomethacin 
Medroxypragesterone 
Cyclic AMP 

Lithium carbonate 


*Early ansetulcer is defined as an ulcer discovered at 28 days postburn or earlier. All ulcers found 
. 


No. of Early 
% Onset* 





subsequent to.28 days postburn are defined as late onset ulcers. 
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Fig 2.—Incidence of corneal ulcers in alkali-burned rabba eyes vs time. Division of ulcers into sarly anc late onset types 
at 30-days postburn corresponded to our clinical observation of two distinct ulcer presentations. Examination of 
medrexyprogesterone acetate eyes reveals that all ulcers were of late onset vari 


Fig 3.—Surface area of corneal epithelial defect vs time. Regression analysis revealed 
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. __ that these curves resembied function y=et 
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mg/ml aqueous solution. - TA 
All of thé groups received a combination 
antibiotie topical opkthalmie ointment con 
taining peomycir sulfate, bacitracin, and 
polymyxin (Mycitracin) at the time of the 
initial burn and at each subsequent exami- 
nation. Sabconjuxctival injection was used 
because. of its “depot” potential, which 
minimizes the importance of patient 
cooperation’ to the. success of complex: 
regimens Previoas trials with 0.25 ml of. 
subconjunctival fuorescein demonstrated : 
a bleb duration & 72 hours, Accordingly, 
these agents wese administered twice. a. 
week, after ketamine hydrochloride injec 
tion, ether, and tepical anesthesia, 
At the time of treatment, slitlamp exam- : 
ination using a Zeiss operating microscope 
was performed. Five factors were mea: 
sured. and documented photographically. 
First the surface area (in square meters) of 
corneal epithelial defects: was determined 
by fluorescein biemicroscopy. Second, the 
presence or absence of ulceration, defined - 
clinically asa defect in the corneal parallel 
piped beam, was noted. Third, corneal 
opacification was graded (at x 25 magnifi- 
cation) by quadrants according to the fol- 
lowing scale: 0—ne opacification; iris defts 
and vessels completely focusable; 1+ -mild 
opacification; iris defts and vessels slightly 
blurred; 2+—mocerate opacification; iris 
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3.0 


postburn. Curves resembled function y = tn 


clefts severely blurred, vessels. not visible; 
34—complete opacification; iris not per- 
ceptible; 4+ —dense, “ground glass” opaci- 
fication. 

Fourth, corneal neovascularization was 

graded by quadrants at x 16 magnification 
according to the following scale: 0—no 
limbal vascular reaction; 1+ ~slight limbal 
vascular invasion of the cornea; 2+— 
vaseular migration within 2 mm of the zone 
of ground glass opacification, 3+ —vessels 
touch zonée-of ground glass opacity; 4+— 
vessels extend across greater than one 
third of the diameter of the zone of ground 
glass opacity. 
All of the rabbits were killed at eight 
weeks: by. an intravenously administered 
overdose of “pentobarbital. Eyes were 
‘sectioned and stained with hematoxylin- 
eosin. 


eee RESULTS 

Defects in the corneal parallelpiped 
‘beam were noted beginning at seven 
“days. postburn. “Early onset” ulcers 
enlarged rapidly and were visualized 
“by direct focal illumination or fre- 
quently by simple inspection. After 30 
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Fig 4.—Corneal neovascularization (0 to 4+ scale) vs time. Cyclic AMP produced 
statistically significant acceleration of neovascularization in period 0.5 to 2.5 weeks 


t by regression analysis. 


days postburn, no new lesions of this 
type were noted, and a second type of 
parallelpiped defect, hereafter termed 
the “delayed onset ulcer,” appeared. 
Delayed onset ulcers were of smaller 
size (0.5 to 2.0 mm diameter) than 
early onset (3.0 te 5.0 mm diameter) 
types. These later ulcers never ap- 
proached Descemet’s membrane, as 
did the early onset types. Late onset 
uleers were not visualized by simple 
inspection and frequently escaped 
direct focal illumination. These lesions 
corresponded closely in histologie ap- 
pearance (Fig 1) to the early onset 
ulcer in all respects except size. 

A breakdown of ulcer incidence by 
experimental group is given in the 
Table and a display of ulcer onset vs 
time is shown in Fig 2 Cyclic AMP 
produced a statistically significant 
decrease in the rate of ulceration rela- 
tive to control (Fisher Precise Test, 
P = 04). Medroxyprogesterone ace- 
tate also produced a decline in ulcera- 
tion, but this was not statistically 








nificant. Neither dinoprost nor the: 
prostaglandin synthetase inhibitor in- 






























“domethacin caused significant differ- 
ence in ulceration when compared to 


each other or to the control. Lithium 
carbonate, the antagonist of cAMP, 
produced the highest rate of ulcera- 
tion. This result was not statistically 
significant with respect to the con- 
trol. 

The surface area of corneal epithe- 
lial defects declined rapidly in the 
first two weeks postburn and contin- 
ued to decrease progressively there- 
after (Fig 3). Regression analysis 
revealed that the overall curve of 
epithelial defect area vs time corre- 
sponded to the function y = €. There 
were no statistically significant dif- 
ferences. among the experimental 
groups in the rate of epithelial defect 
resolution. 

Corneal neovascularization pro- 
eeeded rapidly during the first four 
weeks postburn (Fig 4). The rate of. 
vessel proliferation slowed in the fob: 
lowing three weeks, rising very slowly 
thereafter as if approaching an 
asymptotic limit for each group. All 
eurves were shown by regression anal- 
ysis to resemble the function y = ln t. 
Cyclic AMP-treated eyes displayed a 
statistically significant acceleration 
of neovascularization in the first two 
weeks (t test comparison of means). 
There was no significant effect of any 
other experimental agent on the rate 
of corneal vascularization. 

Corneal opacification after alkali ~ 
burning exhibited a biphasic pattern, 
peaking at 0.5 weeks postburn, resolv- 
ing briefly, and peaking again at four 
weeks postburn (Fig 5). Lithium 
carbonate produced a statistically sig- 
nificant (t test comparison of means) 
reduction in corneal opacity from 1.5 
weeks postburn to the completion of 
the study at eight weeks postburn. No 
other agent produced any significant 


changes in this pattern of corneal 


clouding. 


COMMENT 


A significant reduction in corneal 
ulceration by cAMP suggests that this 
agent does affect the balance between 
collagenolysis and fibroplasia that 
governs the evolution of corneal alkali 
burns. Cyclic AMP might operate as a 
“second messenger” to inhibit syn-'« 
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* thesis of the-enzyme a PR N This 
hypothesis vecelves apport from 
Koob and Jeffrey’s’ and Berman’s” 
finding ‘that cAMP reduces collag- 

> in-uterige and corneal 

g Seema A A view of 










Influence he gir side of the 
equation b> 2-celeratinz proliferation 
of stromal fibroblasts. This theory is 
contradicted by multisle studies’ 
that demorstrated that 2AMP inhibits 
cell growta «and prolferation. Our 
data, however, revealed no statisti- 
cally signifeant retardation by cAMP 
of epithelic! sealing with respect to 
dg $. Microvascular prolifer- 
: on -he contrary, accelerated 
pa s slatigticaly significant manner (t 
test) in the frst two weeks postburn 
(Fig 4). These first two % three weeks 
have heen Tabeled a critical period” in 

the preverzi of alkéli-induced ul- 
cers. In vivo 2xposure af rabbit skin 
wound fibrsbasts to tEyrocalcitonin, 
a hormone @hat has been demon- 
strated to levate cAMP levels in a 
variety of cells,*°° causes consid- 
erable enhensement of proliferation, 
igration, ard collagen synthesis.” 
taforces speculation that 
“promote ibroplasia in 
rative sitzations. Cyclic 
Wherefore affect either 
© the balance between 
fibrogenesis aad collageaolysis in cor- 
oneal alkali barns. These two mech- 
= anisms migat also opera e in combina- 
tion. The pos-ulated resease of cate- 
cholamines frem the adrenal medulla 
by cAMP? suggests that cAMP-cate- 
eholamine mt2raction may influence 
the course of alkali barns. This is 
unlikely fo? ‘wo reasoas. First, as- 

“sumptions: het cAMP eeleases cate- 

cholamines from the adrenal gland 
have been- seriously challenged.” en 

‘Second, this mechanism is inherently 

sredundant. because cztecholamines 

released bz ocular aaplication of 
cAMP woud be expeced to exert 
their effects tarough elevation of the 

“level of tha same nuclestide.” 

-Lithium caronate reduces the ac- 
tivity of the cAMP in vivo and in 
vitro’ Aa apparent lack of in- 

fluence by this cAMP antagonist on 
apithelial o microvaserlar prolifer- 
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apparent. Lithium carbonate produced Statistically signticant reduction in opacity from 


1.5 weeks postburn to completion of study. 


ation supports our previous contention 
that the importance of cAMP as an 
inhibitor of these particular regenera- 
tive processes may have been overesti- 
mated. As regards ulceration, how- 
ever, it is interesting to note that 
lithium carbonate-treated eyes dis- 
played the highest rate of ulceration 
and the lowest degree of opacity. This 
conclusion parallels the well-reeog- 
nized tendency of corticosteroids, 
which also reduce corneal inflamma- 
tion and opacification, to increase the 
rate and frequency of ulceration if 
applied soon after an alkali burn.” 
Medroxyprogesterone acetate was 
shown by Koob and Jeffrey” to no- 
ticeably decrease collagenolysis in 
uterine tissue culture when used alone 
or in combination with cAMP. Al- 
though our results with this agent 
were not statistically significant, clin- 


ical significance may be found in the. 
observation that all aleers in medroxy- 
progesterone-treated eyes were of the 
small, late onset variety, detectable 
only by slitlamp examination, : 
Review of tae pharmacokinetics 
underlying subconjunctival injection 
of dinoprost and indomethacin reveals. 
the following facts..First, according to 
C.A. Schlagel toral communication, 
March 19, 1977) dinoprost (Prostin 
F-2-alpha) is stable in aqueous solu- . 
tion at room temperatare for three 
months. Second. falso according to 
Sehlagel oral ecmmunieation, March 
19, 1977) assay on hairless rat skin 
revealed that aqueous prostaglandin: 
will penetrate sollagenous barriers: 
This ageat, injected subconjunetival- 
ly, should therefere reach the anterior 
chamber either through transeleral 
penetration or zbsorptien across de- 








































































mental agents was not performed 
because of fears that prostaglandins 
jJeased during such a proce- 
dures would constitute uncon- 
rolled variables. One study with 
indomethacin (aqueous suspension 
nd oil solution) indicates that this 
gent is poorly absorbed after subeon- 
unctival injection. The authors state 
hat low dosages may explain this 
result. Although we used a different 
ehicle (aqueous sodium carbonate 
olution, with a pH of 9) and nine 
imes- the dose used in the aforemen- 
ioned trial, the lack of effects with 
is agent in our series may be 
secondary to poor ocular penetration. 

Since the actions of prostaglandins 
display considerable species and organ 
specificity,’ failure to produce a 
given effect with these agents could 
be the result of choosing the wrong 
prostaglandin, target tissue, or animal 
qnodel. Alternatively, prostaglandins 
may not contribute to the evolution of 
this injury. Our use of dinoprost was 
based on its enhancement of fibro- 
plasia in tissue culture.” Indome- 
hacin inhibits the E and F prosta- 
glandin synthetase systems" with 
equal efficacy. Since indomethacin 
“produced no statistically significant 
esults when compared with dinoprost 
or with the control, one might 
onclude that the major ocular pros- 
taglandins® other than F-2-alpha did 
“not influence this pathologic process. 
Although prostaglandin activity has 
een demonstrated in the aqueous 
humor after alkali injury,“ this could 
“represent a chemical uveitis. There is 
~ no evidence that these prostaglandins 
“affect the corneal component of an 
alkali burn. Recent evidence that 
-homogenized corneal tissue contains 
low prostaglandin-producing ability 
‘relative to anterior uvea and conjunc- 
iva“ is consistent with this view- 
point. However ocular tissues possess 
_a resistance to indomethacin (relative 
o spleen)" that could imply that an E 
-series prostaglandin was operative in 
“our experimental lesions but escaped 
indomethacin blockade. Indomethacin 
“plockade might also have been ren- 
dered inoperative by poor tissue 
uptake, as aforementioned. Conjune- 
tiva was not burned in this experi- 





epithelialized cornea. Paracentesis for — 
aqueous humor assay of our experi- 
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ment to avoid confusion arising from 
possible actions of conjunctival pros- 
taglandins (with their different sensi- 
tivity to indomethacin“) on this 
lesion. Our results, therefore, are 
compatible with minimal dinoprost 
activity in corneal alkali burns. The 
ineffectiveness of indomethacin, how- 
ever, is more difficult to interpret and 
does not preclude involvement of 
other prostaglandins in the patho- 
physiology of this injury. 


Dr S. D. McPherson, dr, provided advice and 
assistance in the preparation of this article. 
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A resident of the Kansas City area since 
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ophthalmologists for Smith Miller & 
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Dis Connor Lahnratories (PR) Inc 





- "In fact.’ says Bob Eakn, “There's 
nething | like better than working at a 
medica! meeting where | get a chance 
to talk with ophthalmologists from all 
over the country. That’s ar opportunity 
| don’t have nearly often Enough. 

“OF course, in the doctor's office, 
there is a real time restraant, and | re- 
spect that. We may spend a few min- 
utes talking about fishing or some mu- 
tual interest other than medicine,”’ 
Eakin says, ‘But before | leave, we've 
talked about seme patiert problems, 
and l've left him with information or 
something else he can realy use in his 
practice.’ 

That “something” according to 
Eakin may be:sam E-cube or some other 
practice aid; a journal article that bears 
on somessubject he’s been discussing 
with the physician, or oneof the many 
other ‘service to ophtFalmology’’ 
items offered by SMP. ‘Tve recently 
been telling him about >ur special 
Pharmascript program, a somplimen- 
tary orescriptiom service trat can save 
their patients some real money on 
Pilocar Twin Pecks. 

“The new SMP educational ser- 
vices hawe beem quite a F t—particu- 
larly the Systems For Managing Your 
Practice and the Ophstart programs,” 
says Eakin. “| recently got a call from 
a physician I'd given those packages 
to, when he was a resident. He'd moved 
to an area where we didn’ have a rep- 
resentative at ‘he moment, and he 
wanted some:-starier mate ials. But he 
also took the trouble to say that he 
thought that both the Ophstart and the 
Systems materials should De required 
reading for al! residents.” 





&6| really 
enjoy talking 
with my doctors.79 





“Our cataract surgery 
seminar booklet 
raises some 
controversial points, 


Eakin finds that the “Problems of 
‘Routine’ Cataract Surgery” seminar 
booklet has sparked a lot of interest. 
“What my physicians seem to like 
about it is the spontaneous quality of 
the discussion. Many of the physicians 
| call on know the participants either 
personally or by reputation—and they 
really want to hear their opinions.” 

The SMP Memorial Film Library 
also finds an enthusiastic audience in 
Eakin’s territory. In the three major 
teaching institutions he calls on, the 
films are seen as an important teach- 
ing aid.” 


In summing up his attitudes to- 
ward his job that have made him an 
outstandingly successful representa- 
tive, Eakin observes, “I think 100% 
honesty about products pays off in the 
long run. I've made it a policy not to 
exaggerate product benefits, no mat- 
ter how enthusiastic | am. And | also 
think the doctors respect my telling 
them straight out when | don’t know 
the answer to a question they may 
have. But then, having said that, | work 
very hard to get one for them.” 

For cetailed information about 
the SMP Systems for Managing Your 
Practice Program, diagnostic aids, the 
Ophstart Program or the SMP Memo- 
rial Film Liorary, see your Smith Miller 
& Patch representative, or write on your 
letterhead to Professional Services De- 
partment, Smith M ller & Patch Division 
of Cooper Laboratories (P.R.), Inc., San 
German, Puerto Rico 00753. 















lA BREAK ` 
THE SELF- N 
PERPETUATING 


DISCARD USED, 
CONTAMINATED 


COSMETICS 


&&Samples cf used mascara and eye shadow 
obtained trem:233 women were cultured produc- 
ing a growth cf fungi in 12% of the samples and 
a growth ef becter a (mostly Staphylococcus) 


in 43%. 99 


Havener, W.H., OCULAR PHARMACOLOGY, 3rd. ed. (St. Louis 


C.V. Mosby Gompany, 1874), p. 539 





INSTILL 


(prednisolone sodium phosphate 
0.25%, pħenylephrire HCI 0.125%, 


sodium sulfacetamide 10.0%) 


STERILE OPHTHALMIC SOLUTION 


for prompt, efective 


antibacterial and 


antiinflammatory activity” 


*Indications Ophthalmic: 


Based on a “ev=wofa related com- 
dination of drugs b» the National 
Academy œ Sciences — National 
Research Council and/or otmer in- 
formation, “DÆ has classified the 
ndication as follows 

Possibly” =ffective 
For the treatment cf nonptrulent 
blepharitis anc biegharocorjuncti- 
vitis (seborrheal, staphylococcal 
allergic) and no rLlent corjuncti- 
vitis (allergi amd bacterial) 
Final classiřication o* the less-than- 
effective mSication requires further 


nvestigation 


solution is 
recommended fo ases of the 
external ear, sac s lecalizec neuroder- 
matitis, seborr-keicdermatit 

diffuse otitis externa The sulfacetamide 
component of Yasecidir rendess it useful 
in cases of micdiewr external ear infection 
caused by sultomamide sensitive patho- 
gers 


Contraindications: Containdicated in her- 
pes simplex, ocular tuberculosi, vaccinia, 
varicella anc mos! viral diseases of 
the cornea and somurctiva: fungel diseases 
gf the eye and:most dendritic u'cers. Puru- 
ent conjunctivitis d purulent Dlepharitis 
are contraingi for topical steroids 
Should not 5e use y patiente with nar- 
gma or those sensitive to 
Ontinwe use ir otherwise 





























ulio J 
ensitive patiests 


Warnings: Employment of steroid medica- 
tion in the treatment of stromal herpes sim- 
plex keratitis requires great caution; fre- 
quent slitlamp microscopy is mandatory. 

Prolonged use may result in glaucoma, 
damage to the optic nerve, defects in visu- 
al acuity and fields of vision, posterior sub- 
capsular cataract formation, or may aid in 
the establishment of secondary ocular in- 
fections from pathogens liberated from 
ocular tissues 

In those diseases causing thinning of 
the cornea or sclera, perforation has been 
known to occur with the use of topical ste- 
roids. Acute purulent untreated infection of 
the eye may be masked or activity enhanced 
by presence of steroid medication. 

Topical steroids are not effective in 
mustard gas keratitis and Sjogren's kerato- 
conjunctivitis. Safety of intensive or pro- 
tracted use of topica! steroids during preg- 
nancy has not been substantiated 

If irritation persists or develops, patient 
should be advised to discontinue use and 
consult prescribing physician 


Precautions: As fungal infections of the 
cornea are particularly prone to develop 
coincidentally with long-term local steroid 
applications, fungus invasion must be sus- 
pected in any persistent corneal ulceration 
where a Steroid has been used or is in use 
Intraocular pressure should be checked 
frequently. 
Adverse Reactions: Glaucoma with optic 
nerve damage, visual acuity and field de- 
fects, posterior subcapsular cataract for- 
mation, secondary ocular infections from 
pathogens liberated from ocular tissues 
perforation of the globe 














Service to 
Medicine 
Program:23 


A REMINDER LISTING OF 
SMP OPFTHALMIC SPECIALTY 
PHARMACEUTICAL PRODUCTS: 


MIOCHOL® INTRAOCULAR 
(Acetylcholine Chloride) 
SUPPLIED: 2 mi. univial 


TEARISO_® 
(Ophthalmicemollient/ lubricant) 
SUPPLIED: 0.5 fluid ounce (15 ml.) 
sterile plastic dropper bottle 


E-PILO 1°, 2°, 3°, 4", 6" 
(PilocarpineHC! — Epinephrine) 
Ina 5% Mannitol vehicle 
SUPPLIEB: 10 ml. plastic dropper- 
tid bottle 


INFLAMASE* 

Prednisoome Sodium 

Phosphate 0.125%) SUPPLIED: 5 mi 
plastic drepper-tip bottle 


INFLAMASE® FORTE 
(Predniscone Sodium 

Phosphat= 7.0%) SUPPLIED: 5 mf 
plastic dropoer-tip bottle 


CATARASE™ 
(Alpha-Chymotrypsin 
N.F. 300 cnits 
SUPPLIED: 2 mt-univial 


SMP 
Smith Miller & Patch 


Div. CooperLaboratories (P.R.) Inc: 
San Germar. Puerto Rico 00753 


How to prepare a scleral 
buckle tunnel — a partial- 
depth sclerotomy — the exact- 
ing phase of detached retina 
correction requiring delicate, 
well-controlled cutting and 
delamination. 


Answer: 
Fifty-Seven 


Assemble a stainless steel, 
sterile, disposable Beaver 
No. 57 blade into a Beaver 
No. 3K stainless steel chuck 
handle, a 3K-57 combination 
— the best combination for 
solving a delicate surgical 
problem. 


Write or call free — 800/225-1482 


RUDOLPH Beaver INC. SURGICAL BLADES / HANDLES 
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Michael A. Sandberg, PhD, Michael Ariel 


© A handteld optical aystem for pre- 
senting sec stimuli on known retinal 


ae _ aseas by direc? aphthaimoscopy is de- 





The ostical system provides a 








`. me-moduiatedistimulusbeam of variable 


- dimension. retinal illuminance, wave- 
length, anā poiarization, and a steady 
_ background beam: of variable retinal illu- 
minance anc wavelength Both beams 
erter the patiens eye in maxwellian-view 
for precise-ccntro! of the ratio of stimulus 
to background retinal ifuminance. The 
st mulator-epattiaimoscope allows the ex- 
aminer to compensate easily for variable 
Aixation. 
-oU {Arch Oph taaimol 95:7881-1882, 1977) 





T his reoort describes a stimulator- 
-A ophtkalmeseope with which an 
examiner zn evaluate focal retinal 
function with small-diameter, flick- 
„ering stimu! of varying size, retinal 
ilaminane, and wavelength. The 


< o fiskeriagetimali (test ehannel) can be 


easily positiensd, focused, and main- 


: _tained on any given retinal landmark 





y visible by direct ophthal- 
moseopy, =ven.ia patients with vari- 
akle fixation. Stimuli are centered on 
a large-diameter, steady adapting 
feld (background channel) of variable 
retinal Uleminance and wavelength; 
this adapcing Geld minimizes any 
possible efeet of stray ight from the 
stimulus and allows the examiner 
adequate ilumination tc visualize ret- 
inal landmarks: The instrument 
weighs litle mere than a standard 


© Accepted far publieation Jar 26, 1977, 
* , Reprint Téequertsitc Berman~Gund Laboratory, 
‘240 -Charles 3t,. Baston, MA 02114 (Dr Sand- 
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Hand-Held, Two-Channel 
r ulator-Ophthalmoscope 


direct ophthalmoscope and can be 
easily held in either hand during test- 
ing. 

The stimulator-ophthalmoscope 
(Figure) contains a two-channel, max- 
wellian-view optical system. A 10-W 
incandescent lamp (1) is the light 
source for both test stimulus channel 
(2) and background channel (3). The 
test stimulus beam is collimated bya 
lens (4), attenuated in the infrared by 
heat-absorbing glass (5), and chopped 
by a rotating seetor disk (6) driven by 
a motor (7). A small fraction of the 
test stimulus beam (8) is refiected bya 
beam splitter (9) to a photocell (10) to 
trigger an oscilloscope and/or signal- 
averaging computer. The main por- 
tion of the test stimulus beam is 
reduced in diameter by a second lens 
(il), converged by a third lens (12), 
and reflected by a first-surface mirror 
(18) into the patient’s pupil (14). Small 
adjustments in the position of the 
second lens (11) by an external knob 
(15) allow precise focusing of the test 
stimulus on the patient’s fundus. If 
desired, the test stimulus can be 
modified by rotatable discs (16 to 20) 
with respect to intensity, wavelength, 
diameter, and/or polarization. A ro- 
tating polarizing disk (not shown) can 
be exchanged for the rotating sector 
disk (6) and polarized gratings (19) 
interposed in the stimulus beam to 
present phase-alternation of barred 
patterns. 

The background beam (3), also 
originating from the lamp (1), is at- 
tenuated in the infrared by heat- 
absorbing glass (21) and is then trans- 
mitted (arrows) by a fiber optic (22) to 


Stimulator-Ophthaimoscope~Sendberg & Ariel 





a refleeting prism (28) for merging © 
with the test beam at a beam splitter 
(24). The background and test sti: 
ulus beams become coaxial at this 
beam splitter. The baekground beam — 
is also converged by a lens (12) and _ 
reflected by tke mirrer (18) into the 
patient's pupil (14). The patient’s 
fundus is viewed by the examiner _ 
through a viewing aperture (25) and is. . 
brought into proper focus for the — 
examiner by retating lens assemblies _ 
(26 and 27). If desired, the background © 
beam can be attenuated by neutral- 
density and eolor-absorption . filters 
(not shown) in the filter housing (28); 
Power cord bundle (29% supplies lamp 
(1) and motor «73. a 
Lenses (4, 13; and 12) are so 
arranged with respect to position and | 
dioptric power that, when the exam- _ 
iner holds the two-channel stimulator 
ophthalmoscope in position for routine 
ophthalmoscopz, the test stimulus and 
background beams enter the patient’s 
dilated pupil in waxwellian-view. This 
lens arrangement ensures that all of 
the light from both beams reflected by. 
the mirror (13: enters the pupil and: 
thereby allows the examiner to adjust- 
precisely the stimulus increment (ie, 
the ratio of test stimulus retinal illu- 
minance te baexgroune retinal illumi- k 
nance). Since the beams are coaxial, ` 
any variation iz the angle of pupillary g 
entry equally effects. both beams; 
therefore, the relative luminous effi- 
ciency of the st mulus and background 
beams for the patient. is substantially 
constant, even with slight variation in 
relative eye pesition curing testing, 
The importance cf precise adjustment 
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“29 


=. Hand-held, two-channel maxwellian-view stimulator-ophthalmoscope. See text for 
: identification of numbered items and arrows. 


of the stimulus increment for evalu- 
ating central foveal function has 
recently been demonstrated ina study 
of vistially evoked responses (VERs) 
of patients under age 60 with macular 
scars, hereditary macular degenera- 
< tions, and retinitis pigmentosa. 


1882 Arch Ophthaimol-Vol 95, Oct 1977 





A prototype designed for evaluation 
of central foveal function includes the 
following test stimulus specifications: 
spots subtending 10, 40’, and 15°; 


gratings of 0.4, 1.2, and 4.0 eyecles/ ~ 


degree; maximum retinal illuminance 
of 7.0 log-trolands (white light) that 


* 


ean be attenuated 4.8 log-units in 


steps of 0.1 log-unit; peak wave- 
lengths of 464, 493, 515, 540, 575, and 
619 nm (40. nm half-bandwidth), polar- 
ization variable over 330°; minimum 
frequencies of 5 Hz for flicker and 10 
Hz for phase-alternation. The proto- 
type includes the following back- 
ground specifications: 10° diameter, 
maximum retinal illuminance of 5.0 
log-trolands (white light) that can also 
be attenuated, and peak wavelengths 
as for the test stimulus. 

One previous attempt has been 
made to use a direct ophthalmoscope 
to illuminate the retina with focal 
light stimuli centered within a large, 
steady surround field.' The optics of 
this device were so arranged that the 
surround, but not the stimulus, was in 
maxwellian-view. This lens arrange- 
ment would make it difficult for the 
examiner to adjust precisely the stim- 
ulus intensity on the retina. Two 






attempts to stimulate the retina with . 


focal light stimuli superimposed on a 
large, steady background field while 
viewing the stimulus on the fundus 
used large, immobile laboratory bench 
two-channel optical systems.** Suc- 
cess with these optical bench systems 
required that the patient's head and 
eye position remain fixed during light 
stimulation; this requirement was 
undesirable for evaluating retinal 
function in children or patients with 
variable fixation. The hand-held, two- 
channel 
described in this report allows the 
examiner to compensate easily for 
slow changes in the patient’s head or 
eye position and to maintain a 
precisely adjusted stimulus increment 
on a given retinal area; the instru- 
ment lends itself to use in an office 
environment much like a routine 
ophthalmoscope. 


References 


1 Inoue J, Takeo K, Akiba T: The visual 
evoked potentials to focal illumination of the 
retina by direct view ophthalmoscopy. Acta Soe 
Ophthalmol Jap-77:1149-1160, 1973. 

2. Shipley T: The visually evoked occipitogram 


‘in strabismië amblyopia under direct view 


ophthalmoseopy. J Ped Ophthalmol 6:97-112, 
1969 


% Sandberg MA: The origin and control of 
eccentric fixation in amblyopia, dissertation. 
Brown University, Providence, RI, 1974. 


`- Stimulator-Ophthalmoscope—Sandberg & Ariel 





stimulator-ophthalmoscope . 
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anierior-posterior capability 


The Suction infusion Tissue Extractor speaks for itself. 


a functions in one probe for one in- By 
cision, one-handed operation. 


id Surgeon directly controls all functions i 
hrough use of foot pedal; fingertip by- 
sass vacuum port ring on handpiece 
snabies surgeon to regulate rate of as- 
viration without an assistant. 


ee “iker optic system attaches to operat- IJ IJ 
ng tip for direct illumination. 


te Modular comstruction of handpiece I i 
ciliates cleaning, care and mainte- 
tance ... even in the O.R. 


ER Raia, fresh-fluid reflux through cutting mag 
port aids in lens hydration (during lens- 
ectomy), blunt dissection of membra- 
nous tissue and washing retinal surface. 


ER attery-powered console insures 
against electrical hazard. 


Ee Safety switch provided for instant cut iy 
off of all operating functions. 


id Specialized electroplating and lapping gy 
techniques create the most effective 
cutting mechanism available for intra- 
ocular microsurgery. 


SITE Instrument manufactured in USA. $7950 complete in carrying case 





FEDERN 





K &eek |SITE 


456Paskway, Lawremce Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 


PhiadeipBiia - New York - Los Angeles - Chicago - Houston - Atlanta - Cleveland K4 K E € f 


All products repaired and serviced in Broomall, Penna. 


..with the future in sight 





/cBelejelder 


to nonpurulent conjunctivitis* 
doesn't have to fill 
your treatment tray. 


All you need is one small bottle of 
Blephamide® And here's why. 

Blephamide decongests with phe- 
nylephrine. Soothes and lubricates 


with Liquifilm® (polyvinyl alcohol 1.4%). 


Fights the infection with sulfaceta- 
mide. And calms the inflammation 
with prednisolone acetate. 

As far as Blephamide is concerned, 
treating the cause of nonpurulent con- 
junctivitis is only half the job. That's 





why you'll find a mild decongestant 
and soothing lubricant in Blephamide 
to treat the complaint. Add to that 
the once-a-night convenience of 
Blephamide® S.0.P® sterile ophthal- 
mic ointment, and you've got a fast, 
effective pair that's hard to beat for 
nonpurulent conjunctivitis. 

Prescribe Blephamide in either drops 
or ointment. It’s a lot more therapy 
in a lot less space. 


Fast and effective. Ahard combination to beat. 
(sulfacetamide sodium 10.0%; prednisolone acetate 0.2%; phenylephrine HCI 0.12%) 


"This drug has been evalucted as possibly effective for this indication. See brief summary. 
BLEPHAMIDE $.O.P. STERILE OPHTHALMIC OINTMENT/ BLEPHAMIDE LIQUIFILM OPHTHALMIC SUSPENSION 





indications as follows: “Possibly” effective: Nonpurulent blephanrts and sJepharoconjunctivitis (seborheal, staphylococcal, allergic) nonpurulent conjunctivitis 


INDICATIONS: Based on a review of this drug by the National Academy of Sciences—National Research Council and/or other information FDA has Classified the 
(allergic and bacterial). Final classification of the less-than-effective indications requires further investigation. 








CONTRAINDICATIONS: Acute herpes simplex (dendritic keratitis), puralent untreated infections, vaccinia varicella and most other viral diseases of the cornea and con- 


junetiva, ocular tuberculosis and fungal diseases of the eye 
WARNINGS: 1) In disea: 

pressure in suscepti 
been known to 


e individuals. It is advisable that the intraocular 
cured with the use of topical steroids 
untoward reacti cur, discontinue medication. 5) Should 
posterior subcapsular lenticular opacities have been reported to oce 
the use of topical steroids during pregnancy has not been establisned 




















© 1977 Allergan Pharmaceuticals 


ses due to microorganisms, infection may be masked, enh anced or activated by the steroid. 2) Extended use may cause increased intraocular 

cular pressurebe checked frequently. 3) In those diseases causing thinning of the comea, perforation has 
with caution in patients with known or suspected sensitivity to sulfonamides—if sensitivity or other 
th caution in the presence of narrow angle glaucoma. 6) Reports in the literature indicate that 
fterheaw or protracted use of topical ophthalmic corticosteroids USE IN PREGNANCY: Safety of 
PRECAUTIONS: Ophthalmic ointments may retard comea! healing 


AlleRCAN irvine, California/Pointe Claire, PQ., Canada 





Corresoondence 


-A Warning Regarding the Fasanella 
Procedure 


To the Edior.—Om the basis of a poor 
result, I weuld Eke to propose a caveat 
regarding the satureless Fasanella 
procedure that was described by my 
© colleague Dr Lewis Lauring in the 
April ARCEIVEs: (€5:671-674, 1977; also 
< Am J Opkehalmoi 80:778, 1975), 





At the catset, I would like to state 
_ that I consider Dr Lauring one of the 
Most innovative men in the field of 
„~ oeuloplastis and lecrimal surgery, and 
~ that this letter is meant to be purely 
constructive, I will never be able to 
present a ries of such cases, because 
I will never agan atzempt another 
Sutureless. Fasarella procedure. I 
deeply regret thet I did not have a 
camera available to document the 
results. I do nət question for -a 
moment the veraeity of Dr Lauring’s 
< feports, ir whick he achieved good 
-results in 11 of 12 cases, but I was 
unfortunate erough te get my first 
poor resulton the first case, so I do not 
feel any eompels:on te try it again. 
_ Indeed, it was in an attempt to avoid 
complicatiens sach as suture keratitis 
_ that made this procedure appealing. 
This, plus Dr Lauring’s logic about the 
“pall of the-levacor musele acting as a 
paysiologie sutare, and my mentor, 
_ Crowell Beard’s inclusion of the proce- 
dure as ar acceptable variant in the 
> second edition o? Ptosis, made me 
-attempt the procedure: (Were I ever 
involved ix ancther sueh procedure, I 
< would strengly encourage the Frost 
` Suture, wEich Dr Lauring considers 
“optional”—it would aid in “cement- 
ing” the weund rather than depending 
on the supericr pull af the levator 
alone.) 

Of course, the procedure is a five- 
minute operation, and the patient was 
happy. I was not as happy the next 
day when | saw that I had altered her 
post-catarect-extraction ptosis from 
15 to 2.0 ran, but 1 thought that it was 
postoperat.ve edema and would re- 
solve. When the patient was examined 
six days later, her ptosis had worsened 

#625 mm, and she was almost as 
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unhappy as I. 

On gingerly everting her lid over a 
retractor, I was horrified to find a 
dehiscence that measured at least 12 
mm from the “scalped” superior 
tarsus to the retracted tissues (pre- 
sumably conjuctiva and Muller’s rem- 
nants), and was staring at an unmis- 
takable bare levator aponeurosis. I 


convinced the patient to allow me to 


inject some local lidocaine (Xylocaine) 
and repaired the massive gap with a 
running 7-0 chromic catgut suture, 
thus inventing the Markovits two- 
stage variation of the Beard modifica- 
tion of the Fasanella-Servat opera- 
tion. The result was immediately 
gratifying—perfect. Her postopera- 
tive course, not unexpectedly (since I 
had tied the sutures inside the lid) was 
marred by a moderately severe kerati- 
tis, which required a bandage lens for 
two weeks. In retrospect, I realize I 
probably could have passed the suture 
through the skin and out again after 
reapproximating the tissues, but at 
the time I was extremely pleased with 
the results. I wouid thus like to caution 
the nonoculoplastic subspecialist away 
from the procedure, which admittedly 
has the attraction of maximum sim- 
plicity, or, at the very least, to employ 
a Frost suture and be prepared to doa 
secondary repair as I had to. 

I personally am going back to 
Beard’s modification of the Fasanella- 
Servat with three other modifications: 
(1) I will begin both the running hori- 
zontal mattress suture and, after the 
excision, the orer-and-over closing 
suture from the nasal side; otherwise 
the same needle will be used for all 
those bites (nearly 20, half through 
tarsus) and will surely be deformed 
except by the most masterful of 
surgeons. (2) I see no need for the skin 
incision; indeed, if the suture needs 
removal, it is easier to do so if it is not 
retracted under the skin. (3) I will 
place a bandage soft lens in the 
patient’s eye and leave it in for at 
least a week, 


ANDREW S. Markovits, MD 
Aptos, Calif 


In Reply.—1 am sorry that Dr Marko _ 
vits has ebandoned the  sutureless a 
Fasanelia-Servat operation because of 3 
an unfortunate: occurrence with bis 
first case. Needless to say, we all have _ 
surgical complications now and then.. 
Although ungertain, I believe Dr 
Markovits acted hastily in everting | 
the operated eyelid as early as six 
days postoperatively. While some pa-. 
tients will show minimal edema and 
satisfactory eyelid elevation in one 
week, the majerity require three to 
four weeks for reselution of swelling 
and firm scar formation before the 
results of the operation can be 
assessed. It is not unusual for the 
ptosis te be teraporarily worsened by 
edema and inflammation during the 
first week, and consequently the 
surgeon should sit back patiently and 
give the natural healing process. a 
chance ‘before “rushing in” to do 
something. i 
I am no: at all surprised that Dro 
Markovits noted a 12-mm wound “de- 7 
hiseence” after everting the eyelid 
over a retractor. After all, how can oné 
expect a wound 6 days old, held 
together only by fibrin and a few 
fibroblasts, to survive the stress of 
eyelid eversion. The specifie dimen- 
sions of the “dehiscence” is in reality 
related only to the degree of eyelid 
eversior; the mere you stretch. the 
eyelid, the greater the separation of 
the wound edges. In my first few: 
cases, I inquisitivaly peeked under the 
upper evelid after gentle retraction of 
the eyelid from the globe and never n 
found a wound separation. ee 
I thank Dr Markovits for his 
comments and certainly hope he will 
reconsider the sutureless Fasanella-- 

Servat operation. — 
Lewis Laurinc, MD 

Tampa, Fla 

























An Author Reviews a Reviewer 

To the Editor 4 read Richard Ander- 
son’s review of Fox’ fifth edition of- 
Ophthalmie Plastic Surgery with. 
mixed feelings (95:399, 1977). ae 


Correspondenc 
























__. The reviewer pats me on the back 
for my command of the English 
_ language and for my “unaging ability 
to relate his experience and that of 
-others to us.” But, he takes me to task 
-for omitting “many of the recent 
exciting areas in this field.” The most 
“obvious, he states, are the use of 
_ scleral grafts in eyelid surgery, apo- 
© neurotic repairs in ptosis surgery, and 
the use of cryosurgery. Let us see. 
First, the use of sclera is men- 
- tioned, among other places, in chapter 
4, page 103; chapter 15, page 337; 
_ chapter 17, page 393; and chapter 23, 
page 545. 

<- Second, aponeurotic repairs are 
iscussed in the chapter on ptosis. In 
this chapter, I pointed out that Ever- 
- busch described levator tucking in 
- 1883, and an illustration of this 
__ appears on page 351. Since the authors 
-of the recently quoted papers ignored 
-< Everbusch, this would explain Dr 
_ “Anderson’s failure in his innocence to 








_ <recognize the provenance of this “re- 


-cènt operation,” and hence my failure 
to be something less than excited 
about this “new technic.” 

-> Third, cryosurgery is covered on 
- page 140 along with my reasons for 
-= giving it short shrift and not recom- 





mending it in lid surgery. It is, of 


course, an accepted technique in cata- 
-yact surgery. But, like electrodes- 
- qeeation, one never knows whether the 
whole lesion has been removed with 
cryosurgery. Surgery is cleaner and 


- safer. 
Thus, all three modalities that Dr 


: -Anderson says I omitted are in the 
_ fifth edition and have received all the 


treatment they deserve. I still feel 


< that, with the exception of modifica- 
tions of modifications, all of which are 
- discussed, “few if any basic or funda- 
mental breakthroughs” in lid repairs 


have appeared since my fourth edition 


_ was published in 1970. None is of 
_ earthshaking importance. 

Ee Sipney A. Fox, MD 
New York 


a In Reply.—Before responding to Dr 
— Fox’ letter concerning my review of 
his fifth edition of Ophthalmic Plastic 


. < Surgery, I will preface the answers to 
his criticisms of my book review with 


- @ few ‘statements on my philosophy 
regarding book reviews. 

If book reviews are to be meaning- 
ful, they must point out weaknesses, 
as well as strengths. I must admit that 
it would be easy to read the preface on 
each new book, and perhaps an addi- 
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tional chapter, and then write some 
laudatory comments. In this way one 
would make many friends. However, I 
can honestly say that I have read 
every page ef each book that I have 
reviewed. Otherwise, I could not, in 
good conscience, either recommend or 
fault a book. It is obvious that some of 
the reviewer's prejudices will appear 
in any review, but these should be 
kept to a minimum. If book reviews 
are to meam anything, they must be 
critical. 

In my review of Fox’ book, I indi- 
cated that seme of the most obvious 
omissions are the discussion of scleral 
grafts in eyelid surgery, aponeurotic 
repairs in ptosis surgery, and the use 
of eryosurgery in this field. Dr Fox 
states in his letter that “the use of 
sclera is mentioned.” I would agree 
that it is mentioned, but little else. 
The four references that he lists on 
the use of sclera comprise various 
parts of six sentences in his book. As 
regards his second statement that 
“aponeurotic repairs are discussed in 
the chapter on ptosis,” I agree that 
there are twe sentences regarding the 
fact that Everbusch in 1883 tucked 
and advanced the levator. This is not 
really what I have in mind when I 
think of a discussion of aponeurotic 
repairs in ptosis surgery. I believe 
that most people in this field regard 
aponeurotic repairs as the isolation 
and repair of aponeurotic disinser- 
tions, dehiscences, or rarefactions to 
correct the ptosis in these selected 
eases. Regarding the third criticism, I 
certainly agree that Dr Fox uses five 
sentences to condemn the use of cryo- 
surgery for eyelid tumors. I certainly 
agree with bis reluctance to use this 
modality om any potentially malig- 
nant lesion. However, at present it 
seems to be the treatment of choice 
for selected cases of trichiasis, disti- 
chiasis, and especially in those unfor- 
tunate cases of Stevens-Johnson syn- 
drome, ocular pemphigoid, and chem- 
ical or physieal burns leading to 
malposition of the lashes or to the 
growth of aberrant lashes. He makes 
no note of cryesurgery being used in 
this way. 

Overall, I feel that my review indi- 
eated that this is a good book. As a 
relative neophyte in this field, per- 
haps I am everly excited about the 
recent advances or changes taking 
place in ophthalmic plastic surgery. 
When I have acquired Dr Fox’ experi- 
ence, perhaps I can look at the past ten 
years and say that “there have been 


few, if any, basic or fundamental 

breakthroughs” in lid repairs. 
Ricuarp L. ANDERSON, MD 
Iowa City 


More on Henry Higgins 


To the Editor.—In an editorial entitled 
“The Henry Higgins Syndrome” in 
the March ArcHives (95:417, 1977) 
Robert Reinecke, MD, develops a 
skillful and inventive analogy relating 
the resident-professor relationship in 
ophthalmology to that of Eliza Doo- 
little and Henry Higgins in My Fair 
Lady. In the musical, Henry Higgins’ 
melancholy and Eliza’s anger are fed 
by each one’s feeling a sense of per- 
petual toil and lack of appreciation 
and respect for the efforts of the 
other. Dr Reinecke’s diagnosis and 
treatment of this problem has, in a 
few paragraphs, crystallized that 
which many of us have felt viscerally 
but have been unable to state in so 
clever and appropriate a fashion. It is, 
therefore, with hesitant sotto voce 
that an admirer of George Bernard 
Shaw feels compelled to point out 
something that bears little on the 
content or intent of the editorial, but 
nevertheless produces a chafe through 
failure to consult the original, in this 
ease Shaw’s “Pygmalion.” In the 
epilogue to “Pygmalion,” the acerbic 
playwright derides “ ‘happy endings’ 
to misfit all stories.” He considers it 
“unbearable” to believe that just 
because Eliza is the heroine, she must 
marry the hero. Shaw envisions her 
marrying Freddy (Frederick Eyns- 
ford Hill) and setting up a flower stall. 
More importantly, he sees Eliza with 
character enough to break free from 
the incorrigible bachelor idiosyncra- 
sies of Henry Higgins. She respects 
and admires him but she cannot live 
with him. 

Perhaps, Shaw’s epilogue presents 
yet another analogy between resident 
in ophthalmology and professor. “Gal- 
atea never quite likes Pygmalion: his 
relation to her is too god-like to be 
altogether agreeable.” 

Jutes L. Baum, MD 
Boston 


In Reply.—I am indebted to Dr Baum 

for further clarifying and expanding 

the Henry Higgins syndrome. To Dr 

Baum and to other admirers of George 

Bernard Shaw I apologize for my 

shallow literature analysis. : 
ROBERT D. REINECKE, MD 
Albany, NY 


Correspondence 





The keys toa more efficient 
medical practice 


AMA Practice Management Publications 


An efficient medical practice requires sound business 
mamagement. By applying proven management tech- 
niques, you can improve the efficiency and profitability of 
your practice and--most important of all--have more time tc 
devote to your patients. 

These AMA Fractice Management Publications, de- 
veloped with the help of medical management consultants. 
are designed to provide you with the latest techniques and 
procedures in the management of your practice. Whether 
you are a new physician who must make immediate deci- 
sions about setting up your practice or an established 
physician whowants to increase the efficiency of your prac- 
tice, these publications are an invaluable source. 


TO ORDER: Write Order Department, American Medi- 
cal Association, 535 N. Dearborn, Chicago, IL. 60610. 
Please specify title, OP mumber, and include payment with 
your order. 


Publications 

1 The Business Side cf Medical Practice (OP-410) $2.00 
Guide to basic management principles. Includes: decid- 

ing how to praetice; selecting a location; setting up an 

office; financing; egal hurdles; insurance; mechanics of 

providing good madica! service; billings and collections: 

human relations. 


2 Planning Guide for Physicians’ Medical Facilities (OP- 
439) $2.00 
Provices guide ines and general principles to help you 
determine the critaria for selecting a medical office that 
best suits your needs. Includes: basic planning before 
building; office construction, inside and out; your office 
interior; office condominiums. 


3 Medicolegal Farms with Legal Anaysis (OP-109) $1.25 

* Contains medicolegal forms, with legal analysis and 
citations of court cecisions, for the more common interac- 
tions between patiants and their physicians and hospitals, 
such as: consent and informed consent; patient's right to 
privacy; confident ality of records; physician-patient rela- 
tionship. 


4 Preparing a Patient Information Booklet (OP-441) $.30 
A guide for preparing a general information booklet for 
your patients on your specialty and type of practice. 


5 Talking with Patients (OP-450) $30 

Provides proven psychological principles and specific 
examples on how to improve office-patient relations in 
telephone communications. 


6 Medical Collection Methods (OP-448) $25.00 

A "how to” cassette/workbook Dregram designed to 
train medical assistants in the most effective collection 
techniques. 
Extra Workbooks (OP-449) $2.00 each 


7 Professional Corporations in Perspective (OP-102) 
$3.25 
1977 publication which features: economic factors, ad- 
vantages and disadvantages of incorporation; effect of 
ERISA on professional corporations; choosing a retirement 
plan; and managing a professional corporation. 


8 New Doctor’s Kit (OP-458) $10.00 

Contains: The Business Side of Medical Practice; Plan- 
ning Guide for Physicians’ Medical Facilities; AMA Publi- 
cations Lists; Group Practice Guicelines; Current Pro- 
cedural Terminology order form; Uniform Health Insurance 
Claim Form; Medicolegal Forms; Talking with Patients; 
Preparing a Patient Information Booklet: AMA membership 
information; Placement Service. and bibliography on bil- 
ling systems, recording keeping systems, etc. 


9 Group Practice Kit (OP-457) $7.50 

Contains: Group Practice Guidelines; Professional 
Corporations in Perspective; medicolegal reprints on such 
subjects as: professional liability, confidentiality, informed 
consent, etc.; samples of model legal agreements for a 
physician and employed associate, cffice sharing, medical 
partnerships, and forming a corporation. 


O.25 mm 
Makes A BIG Difference 


Introducing . . . Disposable Castroviejo Trephine 
Blades, in diameter increments of 0.25 mm. 

The slightly larger corneal plug in 

the recipient site provides a 

tighter fit, helping to prevent 

leakage, and recreating the 

original curvature of the cornea. 


Disposable blades available in millimeter sizes: 

6.0 65 675 7.0 7.25 7.5 7.75 8.0 825 85 9.0 9.5 
For details, see your Storz Representative, or phone Storz 

St. Louis (800) 325-7890. 


3365 Tree Court Industrial Blvd. St. Louis, Mo. 63122 

















1877 


October _ 


Bye Bank Assodiation of America, Sheraton- 
Dallas Hotel, Ballas, Oct 1. 
-Ophthalmic Photographers Seciety, Dallas, Oct 
x SB : 
-Division of Ophikatnoiogy, American Academy 
0) 9f Ophthaimoiegy.and Otole-yagology, Dallas, 
= Otr | E 
. Society of Ophiheimic Ultrasound, Fairmont 
oo Motel, Dallas, Ochs. : 
National Conference on Clintal Trials Method- 
` ology, Nationa! Institutes of deaith, Bethesda, 
> o Md, Oct 3-4, 
‘American Board of Ophthaimeicgy Oral Exami- 
nation, PhiladeipBiia, Oct 16-19, 
Latin American Council on Srabismus, Guaru- 
> ja Brazil, Oct:6-20. Sy 
American College of Surgeane. Clinical Con- 
gress, Dallas, Oct 17-21, with a Symposium 
“New Technigues. in the Management of 
‘Ocular injuries” ct 19). F 
‘Course on the Macula, Hyatt ön Union Square 
Hotel, San Francisco, Oct 23-29. 


Review of Retinal Disease sad Surgery, Hyatt 
Hotel, San Francisco, Nov. 
St Goula Mercy-Baptis? Semiear on Corneal and 
External Diseases, Nov 6. 
:: Southern Medical Society, Dallas, Nov 6-9. 
z Workshop on Neuro-ophihalmology, lowa City, 
¿o -Nov 10-12. : 
_ Advances In the Diagnosis aad Management of 
-Ocular and Adnezal Tumoe:, Edward S. Hark- 
-o ess Eye ‘Institute, New Yox, Nov 14-12. 
Seminar on Cwreat Concesis. in Ophthalmic 
- Plastic Surgery, Jules Steis Eye institute, Los 
_ Angeles, Nov 2. . 
“ Naw Jersey Acedemy of Qehthalmology and 
` Otolaryngology, Robert Treat Hotel, Newark, 
Nov 16: fee 


Postgraduate. Course, Upstaza. Medical Center, 
$ Syracuse, N¥ Dec 2-3. : 
Surgery for the anterior Segment 
Surgeon, Americana Hotei, Miami Beach, Dec 
710 z: 
American Boardiot Ophthainslogy Oral Exami- 
nation, Chicago, Dec 8-11. 7 
Lens Implant and Cataract Surgery Symposium, 
-e Americana Hete! Miami Beach, Dec 11-15. 
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1978 


January 


Contact Lens Association of Ophthalmologists, . 


Midwinter National Meeting, Sahara Hotel, Las 
Vegas, Jan 19-22. 

OKAP and Written Examination, American 
Board of Ophthalmology, Jan 21. 

Puget Sound Academy of Ophthalmology, Seat- 
tle, Jan 21-22. 

Clinteal Convention. in Ophthalmology and 
Otolaryngology, Los Angeles Research Study 
Club, Jan 22-26, 

Third Annual Winter Meeting, Utah Ophthaimo- 
logical Society, Alta, Utah, Jan 23-25. 

Corneal, External and Cculo-Plastic Meeting, 
Carillon Hotel, Miami Beach, Jan 23-27. 

Symposium on the Macula, Washington State 
Academy of Ophthalmology, Seattle, Jan, 
26-28. 

international Glaucoma Congress, Miami 
Beach, Jan 28-29. 

American Society for Contemporary Ophthal- 
mology, Americana Hotel, Miami Beach, Jan 
30-Feb 3. 


February 


Florida Midwinter Seminar, Boca Raton, Fla, 
Feb 5-8. 


Symposium on Facial Surgery, South Lake 
Tahoe, Calif, Feb 5-9. 

Baylor International Ophthalmological Con- 
gress, Houston, Feb 22-25, 


March 


New Orleans Academy of Ophthalmology, Sym- 
posium on Cataract, March 4-8. 

Symposium of the American Intra-Ocular im- 
piant Society, Los Angeles, March 14-18. 


April 


Pan-Pacifie Surgical Association, Hilton Ha- 
walian Village Hotel, Honoluiu, April 1-7. 

Glaucoma Course, Massachusetts Eye and Ear 
infirmary, April 5-7. 

international Symposium on Cataract Surgery, 
Florence, italy, April 13-16. 

Jules Stein Lecture and Postgraduate Seminar, 
Century Plaza Hotel, Los Angeles, April 
20-21. 

American Board of Ophthaimotogy Oral Exami- 
nation, Philadelphia, April 23-26. 

Refresher Course and Walter Wright Lecture, 
Hospital for Sick Children, Toronto, April 
27-28. 













Royal Australian Callege of Ophthalmologists, 
Mandarin Hotel, Singapore, April 29-May 5. o 








May 


Association for Resaarch in Vision and Ophtħal- 





mology, Sarasota, Fig, May 1-5. : 
Second Biennial Symposium, Manhattan Eye; 
Ear and Throat Hospital, New York, May 5-6: 
international Medical Contact Lens Symposium, 
Kyoto, Japan, May S10. : 
international Confsrernce 
hama, Japan, May 19-12. 
international Strabiemnologicat 
Kyoto, Japan, May #-12. : : 
International Glaucoma Congress, Kyoto, Jas | 
pan, May 17-12. ee 
International Society for Cornea Research 
Kyoto, Japan, May 12-13, a 
International Congiess of Ophthalmology, Kyo- - 
to, Japan, May 1<-20. Š 
international Intraccuiar implant Society, Na- 
goya, Japar, May 206-23. og ; 
international Congress for Eye - Research, 
Nemuno-Sato, Jabas, May 20-25, ; Cee 
Pacific Coast Ote-Ophthalmological Society, 
Newpor: Beach, Calif. May 21.25, ` i 


on Myopia, Yoko- 






Association 








June 


Second World Congress of Ergophthalmology, . 
Stockholm, June 13-76. z i 
AMA Annual Convention, St Louis, June 17-22. 


September 


international Commission for Optics, Madrid, : 
Sept 10-17. 





October- 


American Board of Ophthalmology Oral Exami- 
nation, San Fransisco, Oct-12-15... 

American College of Surgeons Clinical Con- = 
gress, San Francisca, Oct 16-20. 

American Academ= of Ophthalmology, Kansas : 
City, Oct 22-26. f 





1979 
January: 


OKAP ard Written Examination, American 
Board of Ophthameology, Jan 20: 





February 


Latin American Council on Strabismus, Medel- 
lin, Colembia, Feo 120. : 





Calendar of Events 1889 








News and Comment 









Retina Research Award.—The Reti- 
na Research Foundation of Houston 
announces the creation of an annual 
_ Award of Merit in Retina Research. 
_ Nominations must be postmarked no 
later than Nov 15, 1977, and the 
= presentation of the first award 
-— ($30,000) is scheduled in conjunction 
with the dedication of The Cullen Eye 
Institute, Baylor College of Medicine 
in Houston, on Feb 24, 1978. Nomina- 
tions should be mailed to Alice 
‘McPherson, MD, Retina Research 
Foundation, 6436 Fannin, Suite 800, 
‘Houston, TX 77030. 































< Eye Seminar.—The St Louis Mercy- 
Baptist Eye Seminar will be held Nov 
6, 1977. The topic will be “Corneal and 
External Disease for the Clinician.” 
‘The speakers include Drs Dan Jones, 
Jorge Buxton, George Bohigian, and 
Richard Oglesby. For further infor- 
mation contact Eye Seminars, St 
-John’s Mercy Medical Center, 615 5 
New Ballas Rd, St Louis, MO 63141. 


-Clinical Professor of Ophthalmolo- 
_gy.—Dr Albert C. Esposito has been 
_ appointed the new Clinical Professor 
of Ophthalmology of the new Depart- 
ment of Ophthalmology of Marshall 
University School of Medicine, Hun- 
_tington, WVa. The department will 
also develop a residency program. Dr 
Esposito is past president of the 
‘American Association of Ophthalmol- 
ogy and of the Southern Medical Asso- 
ciation. He is serving his second term 
as a member of the West Virginia 
Legislature and has been elected its 
minority whip. 
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International Congress of Ophthal- 
mology, Excursion, and Oriental Tour.— 
A 17-day excursion to attend the 23rd 
international congress in Kyoto, Ja- 
pan, with stops in Tokyo, Taipei, Hong 
Kong, and optional side trips is 
endorsed by the Texas Ophthalmolog- 
ical Association and is open to all 
interested parties. Confirmation is on 
a first-come basis since accommoda- 
tions in Kyoto are extremely limited. 
Departure will be May 10, 1978 from 
Houston; return, May 27, 1978. Excur- 
sion fee is $1,575, with travel and 
accommoéatiens included. 

For further information write Ms 
Barbara Wood, Greenway Travel, 3 
Greenway Plaza East C-670, The 
Underground, Houston, TX 77046, or 
call (713) 626-3000. 


Wirtschaftee Resigns as Chairman.— 
Dr Jonatham D. Wirtschafter has 
resigned as chairman of the Depart- 
ment of Ophthalmology at the Univer- 
sity of Kentucky in Lexington. He has 
accepted the position of Professor of 
Ophthalmology with joint appoint- 
ments in Neurology and Neurosur- 
gery at the University of Minnesota 
in Minneapolis as of July 1, 1977. 


Colorade Oghthalmological Society.— 
The eighth annual Midwinter Seminar 
of the Coloredo Ophthalmological So- 
ciety will be held Jan 21 to 25, 1978, at 
The Lodge at Vail in Vail, Colo. The 
guest speakers will be Drs J. M. 


.. Emery of Heuston, Joel S. Glaser of 


Miami, R. G. Michels of Baltimore, 
and W. E. Seott of Iowa City. 


Student Fellowships.—Charles A. 
Perera, MD, chairman of the Fight 
For Sight’s Scientific Advisory Com- 
mittee, announced that 13 student 
fellowships were approved for fund- 
ing during the summer of 1977. These 
fellowships are awarded to students of 
medicine and the basic sciences, who 
have expressed an interest in ophthal- 
mic research and who meet the 


` criteria of these awards. 


New Chief of Scientific Programs 
Branch, National Eye Institute.— Thom- 
as C. O’Brien, PhD, has been 
appointed chief of the Scientific 
Programs Branch, National Eye Insti- 
tute, Bethesda, Md. 

Dr O’Brien will be responsible for - 
administering grants, as well as train- 
ing and career development awards, 
for research related to blinding and 
disabling diseases of the visual sys- 
tem. Dr O’Brien will work under 
William F. Raub, PhD, associate 
director for Extramural and Collabo- 
rative Programs of the National Eye 
Institute. 


Royal Australian College of Ophthal- 
mologists.-The Royal Australian Col- 
lege of Ophthalmologists will hold its 
annual congress at the Mandarin 


~ Hotel, Singapore, April 29 to May 5, 


1978. The theme will be “Practical 
Ophthalmology.” For further infor- 
mation please contact the congress 
secretary, Ms Margaret Wilson, 27 
Commonwealth St, Sydney, New 
South Wales, 2010, Australia. E 


News and Comment 









Introducing 
THE CFA 120 (Automatic Central Field Analyser) 





£28 Stimuli,112 within 30° 
Monchromatic Light Source 
100% Electronic Operation 

No Moving Parts—Noiseless 
Maintenance Free 

On Line Recording Format 
Instantaneous Push Button Retest 

















Price $3,495 


F.0.B. Redding, CA 
Motorized Table Included 












ELECTRO MEDICAL TECHNOLOGY, INC. 
P.O. Box 3607 Redding, CA 96001 
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| am interested in the CFA 120. 
Please have your representative contact me. 
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Address 









: Boo ks 


> Drugs and Ocular Tissues, edited by S. Dikstein, 

© 662 pp, 128 illus, $87, S Karger AG, 1977. 
_.. This is a report on the second 
_ meeting of the International Society 
_ for Eye Research held in Jerusalem in 
1976. The organizer and editor was Dr 
< S. Dikstein from the School of Phar- 
“macy of the Hebrew University in 

-. Jerusalem. 

This book is really an encyclopedia 
“on the effect of drugs on various 
“ecular structures and functions. Noth- 
Ing like this has been available during 
_ the last 50 years; the scope of this 
endeavor is really remarkable. All the 
_~ chapters are well organized and clear- 
-ly presented. The contribution by 
‘Mishima and his associates from the 
© University of Tokyo on the influence 
«of drugs on the aqueous humor cites 
< salone nearly 700 references. The last 
-chapter by H. N. Bernstein lists the 
_ ocular side effects of systemic drugs. 
“This book is a useful and compre- 
- hensive reference book that should be 
__ available in every ophthalmic library. 
F. C. BLop1, MD 

lowa City 









cc Transactions of the American Ophthalmological 
_ - Society, 1976: Volume LXXIV, 727 pp, with illus, 
«© American Ophthalmological Society, 1976. 
<- This book contains 20 papers pre- 
sented at the 1976 meeting and two 
"papers presented at the 1975 meeting. 
-All are of considerable clinical inter- 
- est: It is impossible to discuss them all 
-dna short review. The first paper by 
-M. G: Alper is an excellent study on 
the mucoceles of the sphenoid sinus. 
The discussion on the pseudo-Duane 
: = retraction syndrome by Tom Duane 
< and associates is most informative. 
The discussion, however, delivered by 
Tom Duane on the following day is a 
_. masterpiece of wit, self-criticism, and 
“insight. Andrew P. Ferry and asso- 
= ciätes discuss immunotherapy of 
“squamous ¢ell.tumors of the conjunc- 
- © -tiva, while John Sullivan and coau- 
> thors describe the new cryosurgical 
= treatment for trichiasis. Robert Ken- 
hnedy of Rochester continues his 
significant -studies on the bony 
changes in the anophthalmic orbit, 
while Arthur Keeney and W. E. Moore 
“discuss the hazards of penetrating 
wounds caused by new types of mate- 
rials used in eyeglasses. 
As usual, the theses are a most 
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important aspect of these Trans- 
actions: “Coats’ Disease and Con- 
genital Vascular Retinopathy” by 
Francis P. Campbell, “The Oculoro- 
tary Muscles in Graves’ Disease” by 
John A. Dyer, “Extraocular Fluid 
Dynamics” by Frederick T. Fraun- 
felder, “Microcystic Corneal Dystro- 
phy” by Peter R. Laibson, “Validity of 
Expert Observers in Evaluating the 
Optie Disc” by Paul R. Lichter, “The 
Role of Abnorma! Hemorrheodynam- 
ies in the Pathogenesis of Diabetic 
Retinopathy” by Hunter L. Little, 
“Prostaglandins, Nonsteroidal Anti- 
Inflammatory Agents and Eye Dis- 
ease” by Steven M. Podos, and “Quan- 
titative Genetics and Clinical Medi- 
cine” by Brace E. Spivey. 

F. C. Biopi, MD 

Iowa City 


Textbook of “Ophthalmology, ed 9, edited by 
Harold G. Scheie, MD, ScD, and Daniel M. Albert, 
MD, 616 pp, 564 illus, 38 color plates, $28.50, WB 
Saunders Co, 1977. 

This is the ninth edition of this 
venerable book, which was originally 
started by Sanford Gifford in 1938 
and later continued by Francis Heed 
Adler, The eighth edition was pub- 
lished eight years ago, and a number 
of changes and innovations had to be 
incorporated into this edition. This 
time eight contributors are listed who 
wrote specific chapters for the book. 
With the exception of one, all of them 
are or were connected with the 
Department of Ophthalmology at the 
University ef Pennsylvania. The gen- 
eral organization of the book has 
remained the same. Again, the em- 
phasis is on those aspects of ophthal- 
mology that are of interest to the 
medical student and family practi- 
tioner, the internist, and the neurolo- 
gist. The main chapters deal with 
pediatric ophthalmology and medical 
ophthalmology; both are beautifully 
done and profusely illustrated. Other 
chapters deal with neuroophthalmo- 
logy and ocular injuries, while the 
surgical aspects of ophthalmology are 
dealt with in a small contribution 
outlining only the fundamentals of 


ophthalmic surgery. Especially useful 


again should be the first chapter, this 
time entitled “Ophthalmic Overview,” 
which introduces the topic and ex- 
plains many of the ophthalmic 
terms. 


The book is superbly done and can 
be highly recommended. The ceriti- -> 
cisms are few. Some of the bibliogra- 
phies could be shortened and brought 
up to date by deleting a number of old 
and superfiuous quotations. The chap- 
ter on echography also could be 
updated by stressing the value of the 
quantitative A-scan, and in the chap- 
ter on radiology the obsolete rubric of 
orbital phlebography should be de- 
leted or radically shortened. 

We are indeed fortunate in this 
country to have available a number of 
excellent textbooks on ophthalmology, 
all of which fulfill their purpose 
eminently. 

F. C. Biop1, MD 
Iowa City 


Modern Problems in Ophthalmology: Volume 18. 
Turning Points in Retinal Surgery, edited by E. W. 
D. Norton, R. Dufour, C. Gailloud, et al, 546 pp, 
191 illus, $102, S Karger AG, 1977. 

These are the transactions of the 
tenth meeting of the Gonin Club held 
in Lausanne, Switzerland, in June 
1976. About two thirds of the papers 
are in English and the others in 
French or German. The introduction 
to the volume is a short history of the 
meetings of the Jules Gonin Club, 
which was founded in 1959 in Lau- 
sanne. This is most fascinating read- 
ing; there can be no doubt that this 
society has grown to an international 
association of physicians interested in 
the retina and retinal surgery. 

One of the main themes of the 1976 
congress was the contribution of 
ultrasonography to the diagnosis of 
intraocular diseases. At that meeting, 
the coveted Hermann Wacker Prize 
was presented to Dr A. Oksala of 
Finland, Dr Jackson Coleman of New 
York, and Dr K. C. Ossoinig of Iowa 
City. During that first session, numer- 
ous authors pointed out the contribu- 
tions of ultrasonography to the diag- 
nosis and evaluation of retinal detach- 
ment. The second session dealt with 
the diagnosis and treatment of retino- 
blastoma. Most of the published arti- 
cles are rather short and constitute 
only summaries on various topics. 
However, the bibliography is excellent 
and can lead the reader to more 
detailed discussions. 

The third session was concerned 
with recent progress in vitreous 
surgery.. Again, most of the contribu- 
tions are merely abstracts; the excep- 
tion is the paper from the Jules. Stein 
Eye Institute entitled “Incisional 
Complications in Pars Plana Vitrecto-. 
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-Seater M 





my,” whieh points ou that excessive 
fibrosis : occur at he wound site. 

The fourth session was concerned 
with recent progress nm chorioretinal 
‘sargery, and the las- chapter deals 
with the uence of whanging cata- 








-Tact surgical techniqges on retinal 


-pathology and surgery 
This collection of pepers can bring 
the reader ap to dats on numerous 
problems of retinal sargery. It is a 
“state of the art” repo-t. A number of 
the contribusions are enly summaries 
cr abstracts: the full sapers have in 
the meantime appeared in numerous 
cphthalmie purnals. 
E ©. Broni, MD 
lewa City 
‘Atlas ofthe Ocular Fundes, ed 2, by Hans 
Hi, Wolfgang Atraub, MD, and 
Hermann: Rossmann, MD, 1€ pp, 327 illus, $49, 
JE Lippincett €o, 1977. 
This atlas is based en the German 
ecition that appeared in 1963. The 
taok consists of more taan 300 beauti- 





fully reprodeced color @indus pictures 


ued 


complemented by an expianatory text 
providing details on _ the history, 
symptoms, and patholegic findings in 
the specific patient. When relevant, 
the treatment is also discussed and 
lastrated. 

The book is organized according to 
anatomic regions anc begins with 
chapters cn the ocur fundus in 
experimenta] animals. the normal 
fuadus, and congenital malforma- 
tions. 
co This is cestainly on» of the most 
beautiful furcus atlases available at 
the presen: time. To she American 
audience, some of the nomenclature 
mey be confusing or urknown. Those 
femiliar with the German literature 
wil find it enderstancable that the 





_ terminology introduced by the senior 
- author man 
< Carried ov 





years ago has been 
er-into the at as. We there- 
fors frequent'y encounter terms such 
as “wet type ef arterioselerotic chorio- 
ret: nopathy” and “dry tepe of arterio- 
sclerotic ch ~oretinopachy.” Similar- 
| © term “dysorie” faeus is practi- 
noxe inihis coantry, while it 
te populer in Western 
“years age The transla- 
what rough and needs to 

















Europe ser 
ties ie. 











usual trams.ations (such as “plaque- 
degeneration” inst-ad of “disci- 
form degeneration”) riar the text 
alinti : 
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Nevertheless, this beautiful atlas 
should be of great benefit not only to 
the budding ophthalmologist, but es- 
pecially to the family practitioner, 
internist, and neurologist. 

F.C. BLopi, MD 
Iowa City 


Grundriss der Augenheilkunde, ed 19, by Wolf- 
gang Leydhecker, 289 pp, with illus, Springer- 
Verlag Ine, 1976. 

The fact that this book is in its 19th 
edition speaks for its popularity in 
German-speaking countries. Directed 
to the medical student, it contains an 
excellent practical introduction to 
ophthalmology. The illustrations are 
most informative and well chosen. 

Each chapter has a summary in 
which the most important factors are 
outlined and reemphasized The most 
essential or core information is 
printed against a blue background so 
that it becomes most conspicuous and 
can be read immediately. 

At the end of the book we find short 
summaries and reviews, Finally, there 
is a chapter with multiple-choice ques- 
tions so that the student can find out 
how much he has learned or needs to 
know. Again, the questions are di- 
vided into those that are core ques- 
tions, those that reflect the main bulk 
of ophthalmic information, and those 
that are less frequently encountered 
in the daily praetice. The answers are 
given on separate sheets. The objec- 
tives for these questions were deter- 
mined by a committee of German 
university professors in 1974. 

This is a most useful and informa- 
tive, concise, and precise textbook for 
medical students. A translation into 
English would be of benefit to the 
English-speaking students. 

F. C. Broni, MD 
Iowa City 


Stereoscopic Atlas of Macular Diseases: Diag- 
nosis and Treatment, ed 2, by Donald M. Gass, MD, 
412 pp, 951 illus (121 color views in 19 stereo reels, 
12 black-and-white views), 365, CV Mosby & Co, 
1977. 

The dedication of this author to the 
lucid exposition of the clinical presen- 
tations and pathophysiology of macu- 
lar diseases has again produced a book 
that is an invaluable teaching aid for 
the resident, fellow, or practicing 
ophthalmologist. The quality of the 
photographs and printed text are 
exceptional. 

Some of the classic case presen- 
tations from the previous volume were 





retained, but are nicely augmented by 
interesting new eases used to display - 
the broader range of clinical presen- © 
tations now understood for many | 
diseases such és vitelliform degenera- fe 
tion, Stargard:’s disease, acute multi: a 
focal posterior piacoid pigment epi- 
theliopathy, retinitis pigmentosa, © 
macular holes, preretinal membrane, — 
and inflammetory diseases of the — 
vitreous, blood vessels, retina, and 
choroid. 
Several impertant additions to this. 
atlas include s2x-linked juvenile reti- 
noschisis, sclerosing subacute panen- 
cephalitis, unilateral retinitis pigmen- 
tosa, acquired macroarterial aneu 
rysms, commotio retinae, solar and ar 
welding maculcpathy, oxalosis, chalco- 
sis, pigment epithelitis, -ophthalm 
myiasis, and a-broader consideration 
of the springolzpidoses and nonglyco- 





lipid neuronal storage diseases. . 

The most pleasing change was the | 
new layout, whick: places the clinical. 
photographs on the page opposite the 
discussion of che disease. This ar- 


rangement maxes the text easier to _ 


read ard the 2linical pictures more. __ 
conducive to careful study. Such a: 


seemingly trivial readjustment has 


greatly enhanced the teaching bene- 
fits of this volume. The index has been 


greatly expanded and cross-indexed, ` f 


making “finding what you want” so 


much easier. The author has also on 
included runnirg titles on the top of 
most pages, which allows the reader too 
retrieve genera. categories rapidly or n 


to maintain am overview while 
studying tke text material, 

A new section ef Dr Gass’ philos- 
ophy and technique of photocoagula- 
tion treatment kas been added; rather 


than being a “cookbook” menu, it 


explains the objectives of such a treat- 
ment. 


including publizations as recent as 
1976. 


ophthalmology resident and fellow. 
He or she will continue to refer to it 
throughcut training and subsequent 
practice. Fer those who already own 


the first volume, the new volume — 


contains sufficientiy important and 
up-to-date addicions te warrant its 
purchase and cazefal reading. We are 
all indebted te Dr Gass for his 
continued efforts as teacher and 
author. 

Louis: A, Lopes, JR, MD 

lowa City 
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Finally, the references are a source Us 
of classic and iiustrative articles, —. 


This book is a “must” for every 









| Advances in Ophthalmology: Volume 34, edited 
_ by MJ. Roper-Hall, H. Sautter, ‘and E. B: Streif, 
226 pp; &5 illus, 2 color plates, $53.75, 8 Karge 
__ AG, 1977. 
This issue contains as lead article an 
xeellent review (in French) by Prof J. 
ordmann of Strasbourg on the aging 
f the human lens and the senile cata- 
` raet, This article summarizes and 
_ evaluates critically the most impor- 
_ tant biochemical findings of the last 
_ 20 years. It is a masterpiece of precise 
“and concise reporting done by the 
doyen of lens research. 
< The second article, also in French, 
comes from the clinic in Lausanne, 
_ Switzerland, and deals with a review 
_ on the persistence and hyperplasia of 
the primary vitreous. 
The third article, in English, by G. 

K. von Noorden deals with mech- 
anisms of amblyopia. It summarizes 
-in an excellent manner the author’s 
numerous clinical and experimental 

studies on amblyopia, emphasizing 
he difference between vision depra- 
vation and abnormal binocular inter- 
tion amblyopias. 
_ An article in German is contributed 
by the Eye Department in Hamburg. 
_ It deals with the assessment of “ret- 
_ inal visual acuity” with the laser inter- 
_ ference adaption to the slit lamp. The 
-authors compared the retinal acuity 
and. the visual. acuity of 100 cases 
before and after cataract extraction. 
They found that the method gives 
useful prognostic and diagnostic in- 
formation to the surgeon. 
-The last chapter in the book deals 
_ with laser and anterior segment of the 
eye. This is based on a symposium 
held at the University Eye Clinic in 
Hamburg preceding the meeting of 
the European Ophthalmological Soci- 
ety in 1976. 

































































F. C. Biopr, MD 
Iowa City 


Structure of the Eye: II, edited by Eichi 
Yamada and Salichi Mishima,.437 pp, with illus, 
Japanese Journal of Ophthalmology, 1977. 
In 1960, the Seventh International 
Congress of Anatomists was held in 
New York City. On this occasion, the 
late Prof George Smelser organized 
he first symposium on the structure 
f the eye. The second symposium, in 
iesbadden, West Germany, was 
rganized by Prof Rohen. The pro- 
‘ceedings of the third symposium, 
which took place near Mt Fuji, Japan, 
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entirely in English although the 39 
papers were contributed by investiga- 
tors from Asia, Europe, and North 
America. 

The papers deal with a broad range 
of topics based on transmission and 
scanning electron microscopie studies 
of ocular tissues from human and 
experimental animals. Half the pa- 
pers concern the retina and pigment 
epithelium; the remainder deal with 
the cornea, trabecular meshwork, the 
iris, the leas, the vitreous, the choroid, 
and the cptic nerve. There is very 
little practical information in this 
book for the clinical ophthalmologist. 
In general, the papers are technical 
and concerned with basic problems in 
ocular anatomy and pathology. This 
book is clearly written and well illus- 
trated. The papers are enhanced by 
brief summaries and often stimu- 
lating discussions of other partici- 
pants of the meeting. 

Several papers are worth mention- 
ing: Kuwabara reviews the structural 
characteristies of the keratocyte from 
normal and pathologic human corneas. 
The normal mature keratocyte is 
extremely flat and star-like in shape. 
There appear to be no direct connec- 
tions between the plasma membrane 
and adjacent collagen fibers. Cytologi- 
cally, the keratocyte is different from 
the ordinary fibrocyte; the cell is 
capable cf migrating and retracting 
its processes. Phagocytotic activity is 
minor compared to that of histio- 
cytes. 

In Rohen’s article, “New Findings 
on thé Ultrastructure of Chamber 
Angle Tissues in Normal and Glauco- 
matous Eyes,” he notes that with the 
exception of the inner wall endothe- 


_ lium itself, the trabecular endothelial 


cells are capable of phagocytizing 
foreign bodies or substances from the 
aqueous humor, producing the precur- 
sors of collagenous fibers and produe- 
ing muccpreteins. During the normal 
aging process, there is an increase in 
collagen material within the trabee- 


ular beams. In glaucomatous eyes, 


accumulation ef collagen material is 
exaggerated, and specific types of 


plaques develop between the outer- 


most cell layers of the juxtacanalicular 
region of Sehlemm’s canal. © 


Lerche and Maslo, in their paper > 


entitled “Electron Microscopic Obser- 
vations on the Fine Structure of 


in 1975, have been edited by Prof 
Yamada and Mishima. The text is- 


Retinal Pigment Epithelium Over 
Malignant Melanoma of the Choroid,” 
confirm earlier studies by Wallow and 


‘Tso concerning the proliferation of 


retinal pigment epithelial cells over- 
lying choroidal melanomas. In addi- 
tion, they note regional differences in 
the proliferation of retinal pigment 
epithelial cells in the posterior pole, 
equator, and ora serrata areas. 

Matso demonstrates the normal 
appearance of choroidal blood vessels 
in adult monkey and kitten eyes. He 
produced spectacular pictures using 
scanning electron microscopic studies 
of corrosion casts of the choroidal 
blood vessels. These studies show that 
the choriocapillaris forms a freely 
communicating network that appears 
to be more densely packed in the 
posterior pole region than in the ante- 
rior regions. The deeper arterioles and 
venules had no anastomoses between 
them. In the posterior pole region, the 
afferent arterioles and the efferent 
venules appeared to run vertically to 
the choriocapillaris, while in the ante- 
rior region they run obliquely. In the 
monkey, the architecture of the 
arterioles. in the submacular area 
formed a complicated arteriole and 
network. A special macular artery was 
not seen. 

Tuomas A. WEINGEIST, MD, PHD 
Iowa City 


Symposium on Medical Therapy in Glaucoma 
(Documenta Ophthalmologica Proceedings Se- 
ries, vol 12), edited by E. L. Greve, with illus, 137 
pp, Dr W. Junk, The Hague, The Netherlands, 
1977. 

This slim volume centains 14 papers 
delivered at a symposium in Amster- 
dam on May 15, 1976. Among the 
highlighted subjects are drug delivery 
systems, cholinergic drugs, adrenergic 
drugs, and the indications and goals of 
therapy. Most of the papers are 
reviews and contain little new infor- 
mation. However, two papers provide. 
new data about pilocarpine Ocuserts, 
and two papers describe small clinical 
trials of new beta-adrenergic blocking 
drugs. Also included is an update of 
Redmond Smith’s long-term study 
comparing immediate surgery of new- 
ly discovered primary open-angle 


-glaucoma with conventional medical 


treatment. Overall, the book gives a 
thorough review of topically applied 
glaucoma treatment. 
CHARLES D. PHELPS, MD 
Iowa City 
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NEW ORLEANS 07 
ACADEMY ofS 
-OPHTHALMOLOGY 


MARCH 4-8, 1978 








HYATT REGENCY è NEW ORLEANS 








GUEST SPEAKERS 


C. D. BINKHORST, M.D. 


3, BINK CHARLES D. KELMAN, M.D. 
Sluiskill, The Netherlands 


New York, New York 


NICHOLAS G. DOUVAS, M.D. 


RICHARD P. KRATZ, M.D. 
_ Pert Huron, Michigan 


Van Nuys, California 
CHARLES E. ILIFF, M.D. 


JAMES LITTLE, M.D. 
Baltimore, Maryland 


Oklahoma City, Oklahoma 


NORMAN S. JAFFE 


RICHARD C. TROUTMAN, M.D. 
: Miami Beach, Florida 


New York, New York 


J. G. F. WORST, M. D. 
The Netherlands 


Aa A.M.A. 25-hour Accredited Course for Continuing Medical Educatior in Category 1 









TRATION FEE: $250 PRACTICING OPHTHALMOLOGISTS | 
iS = $ 75 RESIDENTS OUTSIDE LOUISIANA A 

Accompanied by letter of identification from Chief of 5 
Cancellation Fee $25.00 after February 1, 1978 
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MAIL TE: Geri Faia, Executive Secretary 

New Orleans Academy of Ophthalmology 
931 Canal Street, Suite 517 

New Orleans, Louisiana 70112 

Phone: (504) 561-1085 


100 EXHIBIT SPACES AVAILABLE 
Guaranteed Hotel Reservat ors through 
February 18, 1978 i 
SOCIAL EVENTS AND 
LADIES’ TOURS PLANNED 












MAKE MEDICAL HISTORY... 


With Fundus photos that save you reams of notes. 






The Kowa RC-2 Fundus camera isn’t a 
highly trained technician’s device. Opera- 
tion is so simple that no photographic 
experience is needed to use it, thus, the 
RC-2 is being discovered by more doctors 
every day as a vital office diagnostic aide, 
rather than a hospital-only device. 





The RC-2's photos are worth hours of 
note-taking. They make the doctor superb 
records to show ophthalmic progress to 
the patient, publication or student. 


Once the subject and camera are set up, 
what you see is what you get, in just a 
minute with Polaroid* color. 


Moreover, the portability of the camera, 
with 35mm back, makes it ideal to bring 
into the O.R. and to the patient, rather 
than vice-versa. A joy stick stand adds 
clinic convenience, easy fixation and 
smooth movements. 


Last, the Kowa RC-2, the only hand-held 
(Polaroid outfit shown above) . and easiest to use Fundus camera, is also 
*Polaroid is a trademark of the Polaroid Corp. of America. the least expensive. 


Kowa Company. Lid. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 
IN U.S., ADDRESS INQUIRIES TO: 


KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 eè (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Ca. 90274 (213) 377-0708 


KEELER INSTRUMENTS LTD. OPTIKER RYSER 
Optische Geräte 21-27 Marylebone Lane St. Gallen 
D 875 Aschaffenburg Londen, W.1. England Switzerland 
Postfach 74, W. Germany 
LUNEAU & COFFIGNON IMPERIAL OPTICAL COMPANY, LTD. GENERAL OPTICA 
Paris 8e, France Toronto, Ontario, Canada Barcelona-5, Spain 
VAN HOPPLYNUS, S.A. LAMERIS INSTRUMENTEN N.V. AMPLIMEDICAL SRL 


Bruxelles 1, Belgium Utrecht, The Netherlands Milano, Italy 
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_ KRESGE EYE INSTITUTE 
OF WAYNE STATE UNIVERSITY 
Presents a five-day intensive continuing education course 
OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 


November 28—December 2, 1977 
_. Dearborn Inn 
= Dearborn, Michigan 


OPTICS AND REFRACTION 
(4 Hours) 
Robert D. Reinecke, M.D., Chairman, Department of Opthalmology, Albany Medical College of Union University 


_ NEUROANATOMY AND PEURO-OPHTHALMOLOGY 
(4 Hours) 
“Myles M. Behrens; M.D., Chief, Neuro- -Ophthalmology Unit, Columbia Presbyterian Medical Center, Edward Harkness Eye Institute 


PATHGLOGY | 
ae (4 Hours) - : 
Myron Yanoff, M.D., Chief Section of Ophthalmic Pathology, Department: of Ophthalmology, Hospital of the University of Pennsylvania 
and Scheie Eye lastitute. 


PATHCŁOGY II 
(4 Haurs} 
-Myren Yenoff, M.D. 


STRABISMUS 
(4 Hours) 
Alan B. Scott M: D., Associate Director, Smith- Kettelweil Institute of Visual Sciences 


CORNEA AND EXTERNAL DISEASES. 
i (4 Fours) : 
Juan Arentsen, M.D., Asdistant Professor, Jefferson Jniversity; Associate Director, Cornea Service, Wills Eye Hospital 


PHARMACOLOGY aND THERAPEUTICS 
(4 Hours) - 
Joel S. Mindel, M.D:, Assistant Professor, Departraent.of Ophthalmology, Mt. Sinai School of Medicine 


GLAŬCOMA AND METABOLIC DISEASES - 
(4 Hours) 
Stephen M. Podos, M.D., Professor and Chairman, Desartment of Ophthamol ogy, Mt. Sinai School of Medicine 


- EMBRYOLOGY, GENETICS, AND ANATOMY. 
¢4 Hours) 
Alan M. Laties, M.D., Professor ot Qphtkalmciogy, University of Pennsyivania Medical School 
MEDICAL OPHTHALMOLOGY = 
{4 Hours) : 
Paul Henkind, M. D., prófessor and Chairman, Deparimert of Ophthalmology.. Montefiore Hospital and Medical Center 
Course Directors: Maurice Croll. M.C., Director: Leo Croll, M.D., Co-Director l 
; Kresge =ye Institute Faculty: 
John W. Cowden; M. D.. Karni W. Frank, M.D.. Rebert N. Frank, M.D., Robert S. Jampel, M.D., Ph.D., 
i e ~ Harold Weiss, MD. Dong H. Shin, M.D; Ph. D. 
Registration fee: $400. 00 includes lünchéóns and cocktail party). 
EARLY REGISTRATION IS ADVISED: 
For more imferreation, write or cal: 
Beaufort Cranford, Conferences &: institutes, oa 
Wayne State University, Detroit. Michigan 48202, (313) 577- 2406. 


Checks should be made payable <o WAYNE STATE UNIVERSITY—KE1. 


Category Į Continu: ng Medical Education: a hours. 
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Without a detailed plan of your new office as you envision it, there's no 
way to foresee all the expenses that will be involved in leasehold : 
improvements. Yet once you've signed the lease, any details not 
included may be at your expense. Which means you could find yoursel 
paying thousands of dollars for unexpected ‘extrac’ * We've been he 
eye doctors avoid unpleasant surprises like this for over forty years, 
through our custom office planning service. it works quite simply: — 
+ From the Office Planning Kit we provide, ycu send us a form listing 
. your specific requirements. We then submit to you a preliminary offi 
plan based on these requirements. Upon receipt of your comments, 
any requested changes are incorporated into the final plan, whichis 








| SUBURBAN MEDICAL BUILDING, INC. | 








Iw Account With: 









“Dr Jobe B. Prenkiin 







Charges for : 
remdel ing office Space: 









ori ee complete right down to the last detail of equipment. electrical, plumbing 
holes hee N and cabinetry. * Besides assuring most efficient use of space, this 
a comprehensive office plan has another important advantage: when l 
Sek -Ho made an exhibit to your lease before it's signed, it eliminates any. : 
# 695.00 -question about what leasehold improvements are included. « Like our 






“complete one-source service on everything you need to equip and furnis 
your office, our Office Planning Kit is designed to seve you time, money 
and headaches. Why not write or phone today for yours. a 


_ 441 SUTTER STREET, SAN FRANCISCO, CA 94108/PHONE: (415) 392-8442 


3851 WASHINGTON AVENUI 






















DECEMBER 12-17, 1977 
sponsored by 
THE DEPARTMENT OF OPHTHALMOLOGY 


The University of Texas Health Science Center at Houston, The Medical School 


The Annual Ophthal mology Board and Recertification Review Course will 
begin at 8:00 a.m., Monday, December 12th and end at noon, Saturday, 
December 17th. Lunch will be served each day. 


z l Tuition: $500.00 
For further information, contact: 

Department of Ophthalmology 

1100 Hermann Professional Building 

Houston, Texas 77030 








Phone: (713) 790-1100 








_ ORBITO-PALPEBRAL 
PLASTIC SURGERY 


CHIRURGIE PLASTIQUE ORBITO-PALPÉBRALE 
by J. Rougier et al. 



















Orbito- pagaba plastic surgery is surgery for the repair and reconstruction 
of congenital defects and traumatic, neoplastic, or pathological lesions 
involving the orbit and eyelids. It is the subject of this paper presented at 
the 1977 French Ophthal Doce Society Congress. 
This work is not a «treatise» involving a discussion and descri ipti on of all 
current methods and arlene It instead selectively up-dates the field, 
providing recommendations valid in 1977. It is based on long and extensive 

` -experience in surgery of the eyelids and orbit. 
Text in French. — Paper-bound volume, 516 pages, 525 | lustrations, 340 FF 
Price as of 1/9/1977. 


_ From the same publisher : 
XXil¢ Concilium Opthalmologicium (Paris, 1974) — Acta 
Texts in english, french and german — 2 volumes 


For further information about these books, please contact MASSON, 
120, bd Saint-Germain, F 75280 Paris cedex 06. 

In the U.S.A., orders may be placed directly with S.M.P.F. Corp. a 
14 East 60th Street, New-York, N.Y. 10022 





Doctor...Now You Can Stop Doing Tonometry! 


DIGILAB - monet 30R 


pnguMA—TONOMETER 


=Æ | am sesafe and easy to use your assistant can use me to perform objective tonometry 
with less than 15 minutes’ instruction. 


= My unique floating sensor continuously measures and records accurate intraocular 
pressure and ocular pulse amplitude with patients in any position. 


= | have been thoroughly tested clinically and can be checked for correct calibration with 
my unicue verifier. 


Let me prove it to you. Ask for a demonstration. 


DIGILAB INC 


237 Putnam Avenue, Cambridge, Massachusetts 02139 
35 UBS!|DIARY OF BLOCK ENGINEERING. INC 


-I Please arrange for a demonstration of Digilab’s Tonometer 
Name 
Address 


City 














e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
tate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
~ more than 50% of eyes with open angle glaucoma.* 


e Aids in breaking posterior synechiae in uveitis, 






Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chiorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
-2% (as Bitartrate 3.64%), Product #29. na 
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f | Both solutions also have Sodium Bisulfite as preservative: Sodium Chloride 
and distilled water as inactive ingredients. _ 


Above solutions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 
Use with caution in presence of hypertension. with plastic dropper. B only 


Patient does not have to refrigerate above solutions. 





3 Complete Ophthalmological : & Originators of ee 
Formulary Available On Request -Stabilized Epinephrine Collyria 2 


*SECKER ET AL. TR. SEC. A.M.A. 188, 1961 
Muro preparations are available to all pharmacies and hospitals through 


their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. > A 





MURO PHARMACAL LABORATORIES 





, Mass., U.S.A 0216 
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Compact camera for fundus color and 
fluoresceinphotography 


Provides phatagraphs of the living fundus 
oculi in coler and black and white, with 
short exposure times of approx. 1/250 sec. 
Extreme brightness due to new, unique 
design. 35men pictures have a diameter of 
24mm and 28 power magnifications. 
Electronic. fiash, motor drive and 
automatic program unit available 
for fluorescsine engiography. 
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CLINICAL SURGERY 
MICROSCOPE 
MODEL II 


O 


SLIT LAMP 
MODEL 69 





The economical all-method slit lamp 


Employ all known methods of slit-lamp 
techniques with operating ease and 
comfort. Brilliant optical performance. Five 
magnifications, from 2x to 32x. Rotatable slit 
image. Aperture diaphragm increases 
depth of field. Microscope is permanently 
adjusted. Fixation lamp provides superior 
flexibility. 





Write for Free Catalog. 


JENA 


REMOTE CONTROL 
SURGERY MICROSCOPE 310 


The new standard for microsurgery 
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Stereo Photography on 35mm split- 
frame Image 


For recording antericr segment findings. 
High resolution Stereomicroscope for 
observation and photography. Simple 
change allows chœceof stereo and mono 
photographs Magnifications for 
observation up to 64x. Image size in mono is 
24mm; in stereo, two images of 15mm each 
diameter on 35mm slice. 


Completely new design features two 
stereomicroscopes with swivel-type vertical 
mounting, high intensity central illumination. 
Lamp-housing with Halogen lamp is outside 
operator's working range. Magnifications from 
4x to 40x. Remote control magnification 
changer permits varied magnification at 1:10 
ratio. Constant brightness at all magnifications. 
Two slit stops of fixed widths provide bright-up 
facility for the surrounding field. Slit image can 
be moved across the field. Heavy duty floor 
stand, remote focusing system and unique 
magnetic contro! clamping devices. 





r= i 
Superior performance with unequalled 
economy 
For the examiration and photographic 
documentation of fimest structures in 
ophthalmic and microsurgery. Fast 
magnification changing. daylight and 
contrast filters, individual eyepiece 
focusing, photographic equipment with 
electronic flash unit. Supplementary lenses 
te for distances of 308mm and 400 mm. 


; International Micro-Optics ® 
5 Daniel Road East, Fairfield, New Jersey 07006 


(201) 227-6767 
Jenoptik Jena G.m.b.h. GDR-69 JENA, Carl - Zeiss Strasse | 
Exclusive U.S. Distributor aus JENA 





È Retina Research Foundation 


Housten, Texas 


ANNOUNCEMENT — CALL FOR NOMINATIONS 
New Retina Research Award of Merit 


The Retina Research Foundation, Houston, Texas, announces the creation of an annual AWARD OF 
MERIT IN RETINA RESEARCH, to reccgnize a vision scientist whose work represents (a) single out- 
standing achievement in basic retina researéh, or (b) a potentially significant contribution to new basic 
knowledge about the retina, its role in the visual process, and/or vitreoretinal diseases and disorders. 
President and Scientific Director of the Foundation is Alice McPherson, M.D., F.A.C.S., F.LC.S. 


AWARD $30,000 (which includes a $1,006 honorarium). 
ELIGIBILITY All vision scientists whose research is primarily directed to.the retina.” 


NOMINATION PROCEDURE The foliowing must be submitted: (1) letter of nomination including brief 
statement supporting nominee; (2) brief summary of nominee's achievement or contributions to retina 
research, plus 3 (maximum) published reprints that best substantiate the work for which he/she is 
being nominated; (3) nominee's curriculum vitae including complete bibliography. 

Mail completed nominations to: Alice McPherson, M.D., Retina Research Foundation, 

6436 Fannin, Suite 600, Houston, Texas 77039. 


DEADLINE Nominations must be postmarked no later than December 15, 1977. 


SELECTION & PRESENTATION | The reeipient will be selected by a committee of nationally prominent 
vision scientists and retina specialists appointed by the Foundation. Presentation of the first Award is 
scheduled in conjunction with the dedication of The Cullen Eye Institute, Baylor College of Medicine, 
in Houston’s new Neurosensory Center om February 24, 1978. 


*Scientists in the Department of Ophthalmslogy, Baylor College of Medicine, and at The Methodist 
Hospital, Houston, Texas, are ineligible for nomination ir the first award year. : 











-The new edition of the AMA’s a 
DIRECTORY OF SELF-ASSESS- 
MENT PROGRAMS FOR PHY- 

- SICIANS is now available. It lists 


Now programs sponsored by all major 
specialty societies, on 21 topics. 
7 | Each program is listed by topic 
aval P | (Ss ME and sponsor and includes sites 
l and times of tests, content, for- 
Th l t t mat, time required, method of 
e d es scoring, aids to learning, fees 
and whom to write. 


information tocar our con 


of the Directory, 
on S : {- - ($1 ea.) write: Order | 
Dept. OP-414, 

| American Medical 


assessment Eip | 
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DA-LAUR'S 


i ENER 


GY CONSERVATION 


PROGRAM 


The energy you'll conserve is your own. And 


all the programming you'll need is in this beau- 
tiful Omnibus Examining Center by Da-Laur. 


It’s a medular control console combining qual- 


ity electricals, finest woodworking craftsman- 


ship «nd years of refinement developed by 
practicing eye specialists. 


It will prevent loss of time and wasted motion, 
because you sit in one spot and operate every- 
thing ..raom lights, instruments and testing 
devices ..by remote controls right at your 
finger=ips . . . built-in foot control switch for 


Designed be cohthalmologists for ophthalmologists. < d al a ur y 


slit lamp and room lights. 


You can even turn room lights off and fixa- 
tion lights on by simply lifting your ophthalmo- 
scope. 


Da-Laur will design an Examining Center to 
your personal working requirements. In addi- 
tion to the base unit with writing slide, six 
always-accessible drawers and illuminated trial 
lenses . . . you can have just about any com- 
bination of features you want. Desk extension 
and case to protect your instruments are but 
two of the options. 


Write or call today, and we'll shew you 
the way to conserve time, motion and energy. 


DA-LAUR INCORPORATED 
Dept. A, 140 Crescent Road 
Needham Heights, Mass. 02194 
(617) 444-3690 
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SUPERBLADES, designed for Keeler 
Optica! by Medical Workshop of Holland, 
are the world's sharpest stainless-steel 
case-hardened micro-surgery blades— 
comparable in sharpness to diamond 
knives. 
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‘PINK YELLOW LAVENDER GREEN BLUE 


Rx, instructions and dosage are simpli- 
fi ed to increase patient compliance. 


y% (free base) epinephrine with each 
strength of pilocarpine. 





15cc vials — dated to assure fresh potent 
medication—no refrigeration required. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 
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FRITZ HOLWCH Mo GLAUCOMA CONGRESS II 


JOHN G. BELLOWS MD 
Director January 28 & 29, 1978 
Joint Meeting with the 


13TH ANNUAL SCIENTIFIC ASSEMBLY 
_| AMERICAN SOCIETY OF CONTEMPORARY OPHTHALMOLOGY 


DAVID PATON MD HARVEY LINCOFF MD 
President President-Elect 
January 30 - February 3, 1978 
AMERICANA HOTEL MIAMI BEACH, FLORIDA 


This Continuing Medica: Education offering meets the criteria for 
50 hours of credit in Category 1 for the Physician’s. Recognition Award 
of the American Medical Association 









| GRESS It will be: 


Valentin Abramov 
Akuo Azuma 
Jose Barraquer 
Stanley Becker 
Olaf Benedikt 
John Bigger 
-~ | Leon Broitman 
“Richard Brubaker 
J. E. Cairns 
D. P. Choyce 
R.Pitts Crick 
-Gerald Davies 
A. Dellaporta 
Jules Francois 












Helmut Fanta 

S. Fyodorov 
Miles Galin 
George Gorin 
Edward Grom 

R. Guerrero-Perez 
George Haik 
Kenneth. Haik 
Fritz Hollwich 

K. Iwata 

G. H. Jonkers 
Herbert Kaufman 
Fumio Kogure 
John Koliopoulos 


David Krohn 
M. L. Kwitko 
Donelson Manley 
H. J. Merte” 


Masao Nakabayashi - 


A. Neetens 

Stephen Obstbaum 
Maurizio Pandolfi 
Frank Polack 
Donald Praeger 
Juliana Preisova 
Patricia Reynolds 
Kenneth Richardson 
Winston Roberts 


Among. the distinguished specialists who will serve as the faculty for INTERNATIONAL GLAUCOMA CON- 


H. Sautter 
Harold Scheie 
Bernard Schwartz 
Katsuzo Segawa 
M. Bruce Shields 
Yoshihiko Shiose 
Richard Smith 

H. Saul Sugar 
Yukinobu Takeda 
Karin Wettrell 
Jacob Wilensky 
J. Wollensak 
David Worthen 
Myron Yanoff 








; The 13th Annual Scientific Assembly cf the AMERICAN SOCIETY OF CONTEMPORARY OPHTHALMOLOGY 

will feature the following Seminars: 

- Monday, January 30: CATARACT Chairman: David Paton. Speakers: John Beale, Jr., Randall Bellows, Olaf Bene- 

= -dikt, D. P. Choyce, R. Cordero-Moreno, William C. Frayer, Henry Hirschman, Charles Kelman, Takehisa Kondo, 

: Richard Kratz, James Little, Frank Polack, Donald Praeger, Harold Scheie, Robert Schimek, Robert Welsh, 

= Thomas Wood. 

Tuesday, January 31: CORNEA Chairman: Claes Dohiman. Speakers: D. P. Choyce, Richard Forster, C. Stephen 

> Foster, Kenneth Kenyon, Peter Laibson, Deborah Pavan-Langston. COSMETIC SURGERY Chairman: Pierre 

Guibor. Speakers: Howard Beale, Crowell Beard, Richard Coburn, Frank Gillen, Robert Simons, Dowling 

.» Stough. 

- |: Wednesday, February 1: CONTACT LENS UPLATE Chairman: Antonio Gasset. Speakers: D. P. Choyce, Dean. Cle- 
ments, Jay Enoch, Stuart Eriksen, Gerald Feldman, John Glotfelty, Paul Honan, William Houde, Kenneth 
Michaile, John Morgan, Frank Polack, O. D. Priddle, Perry Rosenthal, Montague Ruben, John Scabocsik, 
Harold Stein, Seymour Traeger, Tom Upham, John Williams, HI, John Yassin. 

Thursday, February 2: RETINA Chairman: Harvey Lincoff. Speakers: David Abramson, J. Donald M: Gass, Evange- 

oS los. Gragoudas, Ingrid Kreissig, Fritz Hollwich, Ronald Michels, Marvin Rotman, Howard Schatz, Jerry 

= Shields, Lorenz Zimmerman. 

| Friday, February 3: PEDIATRIC OPHTHALMOLOGY Chairman: Donelson Manley. Speakers: Anthony Caputo, Enri- 

que Gutierrez, John Hermann, David Hiles, Philip Knapp, M. L. Kwitko, James Mims, Julian Morales, Zane 

Pollard. 

Completing the program will be a series of tutorial courses and workshops directed by experts in 
Microsurgery, Phakoemulsification, Vitrectomy, Ultrasonography, Fluorescein Angiography, Intra- 
ocular Lens Implant, Gonioscopy, External Ocular Diseases, and many others. 








For information and registration, write: Director of Continuing Education; American Society of Contemporary 
| Ophthalmology; 6 N. Michigan Ave.; Chicago, IL 60602. (312) 236-4673. 
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“<A " Since any diagnosis or proce- 
' dure involving the human eye is 


30 critical, absolute precision is 
the only acceptable measure. 

Thats why in adcition to man- 
ufacturang precision, you'll find 
the finest quality illumination at 
the heert of every Welch Allyn 
instrument. 

The 3.5v. Halogen ophthalmo- 
scopes affer three times the light 
intensi y of conventional incan- 
descent i lumination, double the 
usable amp life, nearly constant 
light intensity throughout the 
lamp’s if2 span and, most impor- 
tant of all, the highest color tem- 
perature of any Ciagnostic light 
availaHle anywhere. The higher 


For precise diagnosis: 


#41100 Transilluminator 
#41102 cobalt blue filter 





the color temperature, the truer 
the tissue color you’ll see for 
faster, more precise diagnoses. 
The same principles hold true 
for our Halogen retinoscopes. 
Halogen illumination means 
brighter, sharper streaks and 
spots, while the precision mirror 


Neich Allyn 
oscopes and refinoscopes 
ith 3.5 v. Halogen illumination. 


system eliminates annoying 
shadows and unwanted reflec- 
tions. Refraction is precise anc 
convenient. 

Your work is so critical that it 
demands the ultimate in preci- 
sion and accuracy. 

That means Welch Allyn Halo- 
gen illumination and instrumen- 
tation. 


WELCH 
.| ALLYN 
Lighting the way since 1915 


Weich Allyn, Inc. 
Skaneateles Falls, New York 13153 


Order today from your Authorized Welch Allyn Dealer 


Epifrin (-epinephrine) . 
ends tough breaks 


A broken bottle of epinephrine is more than a 
tough break to your glaucoma patient. 

It’s a shameful waste. Wasted medicine. Wasted 
money. Missed doses. And more, these problems 
cause an unnecessary dilemma for your patient 
trying to adhere to a strict regimen. 

When you prescribe Epifrin, the only major 
epinephrine in an unbreakable, plastic dropper 
bottle, you end any chance of waste associated 
with broken glass. And the easy-to-use squeeze- 
dropper bottle eliminates fumbling with glass eye- 
droppers too. 

So why aren't other epinephrines available in 
plastic? Because, unlike Epifrin, most are borates 
which need the amber glass for protection from 
oxidation. And most borates come only in small, 


7,5ml glass bottles. Epifrin comes in an economical 


15ml size that costs about the same as the 7.5ml 
glass bottle. 


And if convenience, stability and economy aren't 


enough, Epifrin is also available in four dosage 
strengths. 
That's why we say... only Epifrin has it all! 
















CONTAINS: levo-epinephrine HCI equivalent to 
0.25% 0.5%, 1%, 2% free base with: benzalkonium 
chloride, sodium metabisulfite, edetate disodium, and 
purified water. *The 0.25% formulation also contains 
sodium chloride. 


INDICATIONS Chronic simple glaucoma. 
CONTRAINDICATIONS Should not be used in 


patients who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute attack. 


WARNINGS Undesirable side reactions may include: 

eye pain or ache, browache, headache, conjunctival hyper- 
emia and allergic lid reactions. Adrenachrome deposits in 
the conjunctiva and cornea after prolonged epinephrine 
therapy have been reported. Epinephrine has been reported 
to produce macular edema in some aphakic patients and 
should be used with caution in these patients. 


PRECAUTIONS Epinephrine in any form is relatively uncom- 

fortable upon instillation. However, discomfort lessens as the con- 
centration of epinephrine decreases. 

Should be used with caution in patients with a narrow angle since 
dilation of the pupil may trigger an acute attack of glaucoma. 
DOSAGE AND ADMINISTRATION The usual dosage is 1 drop 

in the affected’ eye(s) once or twice daily. However, the dosage should be 
adjusted to meet the needs of the individual patients. This is made easier 
with Epifrin available in four strengths. 


Epifrin‘t-epinephrine) ee 


sterile ophthalmic solution 


AllgRCAN is 
Irvine, California/Pointe Claire, P.Q., Canada 
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Fiuorescen Angiographic Defects of the Optic Disc in Glaucoma ..........-.ncsccssccscctesssssesecteseecdscssccceescs ~- & Schwartz, 
J. C. Rieser, S.L. Fishbein 


Optic Dise in Glaucoma S. L. Fishbeñ, B. Schwartz 
Fluorescen Angiographic Defects of the Optic Disc in Ocular Hypertension ..................... M. Loetl, B. Schwartz 
Open-Ange Glaucoma Following Surgery for Congenital Cataracts C. D. Phefos, N. |. Arafat 
Malignant Glaucoma induced by Miotics Postoperatively in Open-Angle Glaucoma 4 C. Merritt 
Café-au-Lait Spots of the Fundus in NeurofibromatosiS..-. . E. Cotlier 


Foveal Lesions Seen in Retinitis ah ne eae a E A E E &. A. Fishman, 
J. M. Maggiaro, i. Fishman 


Ocular Manifestations of Focal Dermal Hypoplasia Syndrome J. Y. Thomas, 
M. O. Yoshizumi, C. K. Beyer, J. L. Cras, D. M. Albert 


Orbital Exsension of Choroidal and Ciliary Body Melanomas H. F. Shammas, F. C. Blodi 


Orbital Invoivement in ‘Sinus’ Histiocytosis D. S. Friendly, 
R. L. Font N. A. Rao 


Conjunctival Flora in Patients Receiving Immunosuppressive Drugs 8. Miler. P. P. Ellis 


Clinical Cemparison cf 10% and 25% Intravenous Sodium Fluorescein Solutions 0.00.0... J. Justice, Jr, 
D. Paton, C. R. Beyrer, G. G. Seddon 


Malignant Fibrous Histiocytoma of the Orbit M. M. Rodrigues, F. P. Furgiue-e, S. Weinreb 


HistopathGogic Findings in Human Eyes After Pars Plana Vitrectomy and Lensectomy H. Buettner, 
R. Machemer 


Ocular Pafhology of the Congenital Varicella Syndrome l...a N. C. Charles, T. W. Bennett, S. Margolis 
Surgical Management of Necrotizing Scleritis C. W. Breslin, J. i. Katz, Ħ. E Kaufman 
Pra S Enuo aia a aena a E ellen eck ck ee a pS K. J. Awan 
Medical Centhal Tenden Branches Out Fi L. Anderson 


Herpesvirus in Sensory and Autonomic 
Ganglia After Eye Infection R. G. Martin, 
C. R. Dawson, P. Jones, B. Togni, C. Lyons, J. O. Oh 


Herpes Simplex Uveitis in Immune Rabbits -l . J. O. Oh 


Corneal Wəund Healing and Antiviral 
Medication C. S. Foster, D. Pavan-Langston 


Lactate Deaydrogenase Levels and lsoenzyme Patterns 
in the Serum and Aqueous Humor of Adult Cataract 
Patients M. B. McDonald, D. H. Abramson, R. M. Ellsworth, F. D. Kitchin 


New Foot witch Pane! for MICrOSUIgery ...0........ccccecessesssescessccssssessees T. Hara, T. Hara 
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benere VHocarpme 
isn’t really cheaper 
and it isn’t any better 


Are there meaningful savings for the pazient when you pre- 
scribe pilocarpine generically? Judge for yourself. In a national survey 
of 800 pharmacies}, the cost to the patient for a 15 ml prescription of 
Isopto Carpine 4% was $3.00, while the cost for 15 ml generic 4% 
pilocarpine was $2.99. The saving: one cent! Similarly, the difference in 
price between 15 ml Isopto Carpine 1% and 2% anc its generic equiva- 
lents came toa matter of pennies. In short, some drugs may be substan- 
tially cheaper when prescribed generically, but nct Isopto Carpine. 


Are there other advantages to gener c pilocarpine? It’s 
doubtful. Clinical studies have documented the effectiveness of Isopto 
Carpine in reducing intraocular pressure’, and the ability of the 
Isopto vehicle to prolong corneal contact time? and to lubricate and 
soothe. Isopto Carpine has been used with satisfaction for 24 years. 
You can prescribe it in any of eleven concentrations (from 0.25% to 
10%), and your patients will find it in just about any pharmacy in the 
country. For patients with limited means, Isopto Carpine is available 


through the Alcon Needy Patient Assistance Program at no cost 
whatever. 


All things considered, why prescribe zeneric pilocarpine 
when there is Isopto Carpine? 


ALCON LABORATORIES, INC. Fort Worth, Texas 76134 


ISOPTO CARPINE 


(PILOCARPINE HYDROCHLORIDE) 


References: 

1. National Prescription Audit, IMS Ltd., 1974. 
2. Haas, J. S. and Merrill, D.L.: Am. J. Ophthal. 54:1, 1962. 
3. Linn, M. L. and Jones, L. T.: Am. J. Ophthal. 65:1, 1968. 


Description: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine 
Hydrochloride 0.25%, 0.5%, 1%, 1.5%, 2%. 3%, 4%, 5%, 6%, 8%, or 10% Preservaiive 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Imac- 
tive: Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%. Sodium Citrate (to acjust 
PH in 1%, 1.5%, 2%, and 6%). Citric Acid in 0.25% and 0.5% (to adjust pH). Purfied 
Water. Contraindications: When constriction is undesirable such as in acute 
iritis. Warming: Systemic reactions are rare. Precaution: Avoid overdosage 
Adverse Reactions: Slight ciliary spasm with temporary reduction in vēual 
acuity. Contact allergy may occur with prolonged use. Sensitivity is in- 
frequertly observed Dosage: 2 drops in the eye(s) 3 to 4 times daily. Bow 
Supplied: 15 m! and 30 mi Drop-Tainer® dispensers. 
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All solid state= no moving Watchit® Jr. — about ue 7 
paris— only the light appears 20/200 E-t 
to move = state: brilliant ted lamps}: Cd 
115v ac. 50/60 HZ {other in pairs to right and left of canair 
voltages available} 


ot singly for mirror lanes ard 
ontrolied from switches in shorter distances. $119.5C ea. 
our present console. 


OCUTRON COMPANY DEPT. A011 
22500 So. Woodland Rd, Shaker Hts- Ohio 44122 
Please ship. Watchit(s) checked below: 
heck enclosed = Geen pays postage in U.S.A. 
Bill me-plus postage C] Senier CI Junior 


Textbook and ATLAS OF SLIT LAMP-MICROSCOPY OF THE LIVING EYE. 


More than 1000 pages (text) 
More than 2340 figures on 
More than 390 mostly carefully colorated plates (from the original 


: Subscription: 1200.—DM for the complete set. (Later 1500.—DM) 
Single volumes: vol. 1: 400,—vol. 2 & 3: each volume 600,-DM 


“Orders for this subscription, or informations: 
J.P. Wayenborgh, Publishers 


D-5300 BONN-BAD GODESBERG 





Ohi io residents add 5.5% satas tax. 











| COURSE: 
OPHTHALMIC MICROSURGERY 


Richard €. Troutman, M.D., Professor of Ophthalmology, State University 

of New York, Downstate Medical Center, will hold two intensive courses 
in microsurgery of the eye on February 16 through 18, 1978 (basic), and 
February 20 through 22, 1978 (advanced). 


The guest lecturers aré: Professor Gerard Crock 
Ringland Anderson Professor, 
Melbourne Uniwersity and Director of the 
Ophthalmic Institute, Australia 


Richard H. Keates, M. D. 

Professor of Ophthalmology 

The Ohio State University Hospitals 
Columbus, Ohio 


Walter J. Stark, M. B. 

The Johns Hopkins University 
The Wilmer institute 
Baltimore, Maryland 


Registration is limited to 24 ophthalmic surgeons. You may take the two 
courses consecutively, if space me The fee for each course in 
$600.000: A surgical microscope will be furnished to each student. 


For further information; contact Mrs. Sylvia Baer, State University of New York; 

Downstate Medical Center, Division of Ophthalmology, 450 Clarkson Avenue, 

Brooklyn, New York 11203. 

EXTRA ADDED ATTRACTION: SUNDAY, FEBRUARY 19, 1978 

Free fo participants: Course in Microsurgical Lens Implant ie 

Techniques 

Course Director: Henry M. Clayman, M. D. 
_- Miami, Florida. 





y sulfonamide antibacterial 
‘for ocular iafections* 


sodium SULAMYD’ 


brand of sedium sulfacetamide, U.S.P. 


OPHTHALMIC SOLLTION 30%-STERILE 
OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE 


anti-inflammatoryt/amtibacterial 
í in external eye infectons*t 


METIMYD 


brand of p ecntselone acetate, U.S.P. 
and sodium sulfacetamide, U.S.P. 
OPHTHALMIT OINTMENT-STERILE 
OPHTHALM!> SUSPENSION-STERILE 


anti-inflammatory/ 
antibacterial alternate 
in external 

eye infections* 


OPTIMYD” 


brand of 

prednisolone sodium 
phosphate, U.S.P. and 
sodium sulfacetamide, 
U.S.P. (0.5% prednisolone 
phosphate equivalent 
and 10% sodium 
sulfacetamide) 
OPHTHALMIC 
SOLUTION- 
STERILE 





pany 


Da loring 





aatiinflammatory/ 
anti-allergic agent 
imexternal 

eye conditions 


METRETON 


brand of 

precnisolone sodium 
phosphate, U.S.P. 
(05% prednisolone 
phosphate equivalent) 
OPHTHALMIC 
SGLUTION- 

STERILE 











for the eyes 


The Schering Family 
of Ophthalmic Products 


—selective roles for 
selective needs 


*due to susceptite pahegens 
this drug has bæn ©aluated as “possibly effective’ for 
this indication. 


Copyright © 197€ SemermaCorporatian. All rights reserved. 


Before prescribin amy producto thismage, please see full product 
information, brief summaries of which ppear on following page. 













rarid of sulfacetamide sodium, U.S.P. 
Ophthalmic Solution 30%, Solution 10%, Ointment 10%—Sterile 


IDICATIONS Sodium SULAMYD is indicated for the treatment of conjuro- 
itis, corneal ulcer, and other superficial ocular infections due to susceptible 
icroorganisms, and as adjunctive treatment in systemic sulfonamide therapy 
f trachoma. 


CONTRAINDICATIONS Hypersensitivity to sulfonamide preparations can- 
raindicates the use of Sodium SULAMYD. 


PRECAUTIONS The solutions are incompatible with silver preparations. 
phthaimic ointments may retard corneal healing. Non-susceptible organisms, 
cluding tungi, may proliferate with the use of these preparations. Sulfen- 
amides are inactivated by the para-aminobenzoic acid present in purulent 
exudates. Suifonamide sensitivity reactions may occur. dune 1972 


METIMYD® 

brand of prednisolone acetate, U.S.P.. and sodium sulfacetamide, U S.P. 
Ophthalmic Suspension and Ointment— Sterile. Each mi. or Gm. contains 5 mg. 
prednisolone acetate and 100 mg. sodium sulfacetamide. 


INDICATIONS—Suspension Based on a review of this drug by the 
National Academy of Sciences—National Research Council and/or other 
information, FDA has classified the indications as follows: 
‘Possibly’ effective: for the treatment of the following inflammatory and 
Hergic. conditions-affecting the eyelids and anterior segment of the eye. 
“EYELIDS: allergic: blepharitis, biepharitis associated with seborrheic 
“dermatitis and other nonpurulent forms of conjunctivitis including those 
_ associated with hay fever, and conjunctivitis due to physical agerts such 
as foreign bodies, chemicals (acids, alkalies) and other irritants. COF- 
NEA, SCLERA, IRIS, AND UVEA: interstitial, postoperative, and scleros- 
‘ing keratitis; chemical and thermal burns of the cornea; corneal ulcer. 
herpes zoster ophthaimicus; phtyctenular keratoconjunctivitis, corneal 
ovascularization; scleritis; episcleritis; acute, chronic, and traumatic 
“qidocyciitis. 
Final-classification of the less-than-effective indications requires further 
- investigation. 


Ointment METIMYD is indicated in the following inflammatory and allergic 
nditions affecting the eyelids and anterior segment of the eye: 

@lids: allergic blepharitis, blepharitis associated with seborrheic dermatitis: 
her nonpurulent types of blepharitis. 

Conjunctiva: allergic conjunctivitis, ie, vernal, phyictenular, and other non- 
purulent forms of conjunctivitis including those associated with hay fever: 
conjunctivitis due to physical agents such as foreign bodies, chemicals (acids, 
alkalies) and other irritants. 

: Cornea, Sclera, Iris, Uvea.: interstitial, postoperative. and sclerosing keratitis: 
femical and thermal burns of the cornea: corneal ulcer, herpes zəster 
phthalmicus: phiyctenular keratoconjunctivitis, corneal neovascularization: 
seleritis; episcieritis; acute, chronic, and traumatic iridocyclitis. 

in deep-seated infections, such as endophthalmitis, panophthalmitis. and 
bital cellulitis, or when systemic infection threatens, specific ora! (artietic, 
sulfonamide) therapy should be employed. Local treatment may De used as 
adjunctive therapy. 


‘ONTRAINDICATIONS The contraindications for METIMYD are the same as 
those for other corticosteroid-sulfonamide preparations. Topica! ophthalmic 
orticosteroid preparations and combinations are contraindicated in: early 
Gute herpes simplex and the early acute stages of most other viraidiseases of 
the cornea and conjunctiva: active tuberculosis of the anterior segment əf the 
eye; fungal disease of the cornea, conjunctiva and lids; acute purulent 
untreated infections of the eye which, like other diseases Caused by mieroor- 
‘ganisms, may be masked or enhanced by the presence of the steroid, 
dividuals with known sensitivity to any of the ingredients. 


7ECAUTIONS -Extended use of topical steroid therapy may cause increased 
adcular pressure in certain individuals..In prolonged therapy. itis advisable 
iat intraocular pressure be checked frequently. In those diseases causing 
inning of the cornea, perforation has been known to have occurred with the 
ise of topical steroids. As with any antibacterial preparation, prolonged use 
may result in overgrowth of non-susceptible organisms, including fumgi. If 
_ Superinfection occurs, appropriate measures should be institutec. Sensitivity 
reactions may occur in certain individuals. If signs of sensithaty develop. 
liscontinue use. 

The protracted use of topical corticosteroids in the eye reportedly has been 
arely associated with the development of posterior subcapsular cataracts. 
January 1923, July 1973 























































OPTIMYD™ 

ae of prednisolone sodium phosphate, U.S.P. and sodium sulfacetamide, 
).5% Prednisolone Phosphate Equivalent and 10% Sodium Sulfacetamide} 
Ophthalmic Solution—Sterile 


INDICATIONS OPTIMYD is: indicated: in the. following inflammatory and 
‘allergic. conditions affecting the eyelids and anterior segment of the eye. 
_ EYELIDS: allergic blepharitis, blepharitis associated with seborrheic dermatitis, 
- and other nonpurulent types of blepharitis, as well as spastic entsopion due to 
local irritation. CONJUNCTIVA: allergic conjunctivitis 1e, vernal. phlyctenular 

and other nonpurulent forms of conjunctivitis including that associated wth hay 





© 


fever and conjunctivitis. due to physical agents such as foreign bodies, 
chemicals (acids, alkalies) and other irritants. š 


NOTE: For topical antibacterial therapy of acute purulent infections of the 
eyelids and conjunctiva caused by pathogens sensitive to sodium sulface- 
tamide an ointment and solutions of sodium sulfacetamide (Sodium Sulamyd*) 
are available. CORNEA, SCLERA, IRIS: interstitial keratitis and other kerati- 
tides: corneal ulcer; herpes zoster ophthaimicus; phlyctenular keratoconjunc- 
tivitis: Corneal neovascularization, scleritis; episcleritis; acute. chronic and 
traumatic iritis; iridocyclitis. 

CONTRAINDICATIONS Like other topical ophthaimic preparations contain- 
ing corticosteroids, OPTIMYD should not be used in acute herpes simplex or in 
the acute stages of other viral infections of the cornea and conjunctiva. 
OPTIMYD is also contraindicated in the presence of active tuberculosis of the 
anterior segment of the eye, in fungal infections, and in untreated acute 
purulent infections of the cornea, lids and conjunctiva. Whenever it is suspect- 
ed that the infection is caused by organisms non-sensitive to sulfonamides, 
supplemental therapy with appropriate antibiotic agents should be included. If 
the infection fails to respond promptly, the medication should be discontinued 
and other indicated measures started. 


PRECAUTIONS Prolonged use of topical steroid therapy may cause in- 
creased intraocular pressure in certain individuals, and hence, itis advisable 
that intraocular pressure be checked at regular intervals. 

In those diseases causing thinning of the cornea, perforation has been known 
to have occurred with the use of topical steroids. 

The protracted use of topical corticosteroids in the eye reportedly has been 
rarely associated with the development ot posterior subcapsular cataracts. 
OPTIMYD should not be used in patients with known or suspected sensitivity to 
sulfonamides. If sensitivity or other untoward reactions occur, discontinue use 
of the preparation. July 1973 


METRETON® 

brand of prednisolone sodium phosphate 
(0.5% prednisolone phosphate equivalent) 
Ophthalmic Solution—Sterile 


INDICATIONS METRETON Ophthalmic Solution is indicated for the treat- 
ment of the following conditions. Ophthalmic: steroid-responsive inflammatory 
conditions of the palpebral and bulbar conjunctiva, cornea and anterior 
segment of the globe; such as allergic conjunctivitis, acne rosacea. superficial 
punctate keratitis, herpes zoster keratitis, iritis, cyclitis. selected infective 
conjunctivitis when- the inherent hazard of steroid use is accepted to obtain an 
advisable diminution in edema and inflammation: corneal injury from chemical 
or thermal burns or penetration of foreign bodies. 

Otic: steroid-responsive inflammatory conditions of the external auditory 
meatus, such as allergic otitis externa. selected purulent and nonpuruient 
infective otitis externa when the hazard of steroid use is accepted to obtain an 
advisable diminution in edema and inflammation. 


CONTRAINDICATIONS METRETON Ophthaimic Solution should not be used 
in acute superficial herpes simplex keratitis or in other viral infections of the 
cornea and conjunctiva, such as vaccinia and varicella. 

This drug is contraindicated in patients with perforation of a drum membrane. 
METRETON Ophthaimic Solution is contraindicated in patients with tuberculo- 
sis of the eye and in those with fungal diseases of ocular or auricular structures. 
Hypersensitivity to a component of this medication contraindicates its use. 


WARNINGS METRETON Ophthalmic Solution is not effective in mustard gas 
keratitis and in Sjogren's keratoconjunctivitis. 

Steroids should be used with great caution in the treatment of stromal herpes 
simplex; frequent slit-lamp microscopy is mandatory. 

Prolonged use of this medication may result in glaucoma. damage to the optic 
nerve, defects in visual acuity and fields of vision. posterior subcapsular 
cataract formation, or may aid in the establishment of secondary ocular 
infections from pathogens liberated from ocular tissues 

in those diseases causing thinning of the cornea or sclera, perforation has been 
known to occur withthe use of topical steroids. 

Acute, purulent, untreated infection of the eye or ear may be masked or activity 
enhanced by the presence of steroid medication. 

Usage in Pregnancy The safety of intensive or protracted use of topical steroids 
during pregnancy has not been substantiated. 


PRECAUTIONS Since fungal infections of the cornea are particularly prone to 
develop coincidentally with long-term local steroid applications, fungus. 


_invasion must be considered in any persistent corneal ulceration where a 
“steroid is in use or has been used. 


intraocular pressure should be checked frequently. 


ADVERSE REACTIONS Glaucoma with optic nerve damage. visual acuity and: 
feld defects, posterior subcapsular cataract formation, secondary ocular 
infections from pathogens, including herpes simplex liberated from ocular .- 
tissues, perforation of the globe. : 
Viral and fungal infections of the cornea may be exacerbated by the application 
of steroids. 


Rarely, stinging or burning may occur June 1974 ` 
è Schering Corporation 
che ting Kenilworth, New Jersey 07033 SWw-7050R 


O.25 mm 
Makes A BIG Difference 


introducing . . . Disposable Castroviejo Trephine 
Blades, in diameter increments of 0.25 mm. 

The slightly larger corneal plug in 

the recipient site provides a 

tighter fit, helping to prevent 

leakage, and recreating the 

original curvature of the cornea. 


ZAVALA 


Disposable blades available in millimeter sizes: 

6.0 65 675 7.0 7.25 7.5 7.75 8.0 825 85 9.0 9.5 
For details, see your Storz Representative, or phone Storz 

St. Louis (800) 325-7890. 


3365 Tree Court Industrial Blvd. St. Louis, Mo. 63122 





MURO 


©) GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
~ Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 44 ounce ophthalmic tubes. 


Sa==—) MURO PHARMACAL LABORATORIES, INC. 
Area Code 617 + 479-2680 


O 121 Liberty Street e Quincy, Mass. 02169 





or patients with minor eye irritation 
due to smoke, glare, pollen, air pollution... 


E AA ae 


SE 


_. „ extensive clinical tests’ indicat 
Visine is ideally suited for your recommendation. 


Visine” offers patients Gaz tetrahydrozoline ACL, removes redness 


ickly and effectively, 
proven efficacy and safety Mae ink § oa ee 
For these conditions, Visine is 


for relief of my l \ptoms of eae relied on by more people than 
minor eye irritation. any other eye drap. And because 

: e = your patient knows Visine by name, 
In a world that can be very unfriendly a... he should be completely willing to 
tothe eyes, many of your patients a follow your recommended treatment. 
may occasionally suffer from minor i : ; 
eyez irritation. Visine will relieve 5 2 *NDA Clinical #10-878 (1955-'57) 
that burning and itching. And the all g Additional NDA Ginical #10-878 (1961) 


vasoconstrictor in Visine, a pig a par ee Mead Studies 
(G/ /2Z, ¥/ , 11 ye 2/ /1 





cit cof kg prvi wie 
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Ocusert System to drops 


The glorious thing 
about the Ocusert 
System is that you can 
honestly forget you 
have a problem.” 


Ms. Penny Porter 
Quincy, California 


“There was immediate $ 
comfort with the 
Ocusert‘ System, and 
of course the once- 
a-week insertion Is , 
beyond compare with 
=. drops every six hours.” S 


be. å Mrs. A.E. Borchardt 


Sunnyside, Washington 





ING dron Her. Dreferr-r 
after only 2 weeks’ use: 


If patients themselves choose 
one method of treatment over 
another, chances are they will 
be more inclined to follow their 
therapeutic regimen. 


ž ~ Therefore, starting out a patient 
Kierat a | oo eSt System tral 
the Ocusert’ System "| in therapeutic success. 

than pilocarpine E 


m Overwhelmingly, 
| the patients’ choic 









Mr. = Sakell 
Broms, New York 





l Ocuseri 
(olocaraine ) 


Cour Therapeutic yster 








Alza Pharmaceuticals 
Dept. 375, 3170 Porter Drive 
Palo Alto, Califomia 94304 


Please send me information on the Ocuser= (pilocarpine) Ocular 
Therapeutic System free one-month trial prmegram kit 


Physician signature 





Name 





Address 








City State. Zip. 





Ple pile: by e fo haa ef Summary of prescribing information 
“Data n file t Ale 


























iney- Mpitocarpine) 
i f ié ‘ / Geutar Therapeutic System 
ir. torons week 40 nel br. for one week ; 


Announcement 
EIGHTEENTH ANNUAL 
INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING BY 
THE OPHTHALMOLOGIST 


INDICATIONS AND USE Can a 

SCUSERT pilocarpine system is indicated for- 

control of elevated intraocular pressure in pilo = 

Zarpine responsive patients. Clinical studies. 
demonstrated OCUSERT system efficacy in 

ertain glaucomatous patients. 

The patient should be instructed on the use of 





March 9-10-11, 1978 


ns consistent with 
from the eye of 


NEW ORLEANS 






































snjunctiv. hich is frequently present 
th epinephrine ophthalmic solutions is not 
enced by the OCUSERT pilocarpine system. 





Sponsored by 
THE RUDOLPH ELLENDER MEDICAL FOUNDATION | 


A.M.A.—approved as Continuing Medical 
Education pro 
(Twenty Hours Credit i 






s should not-be 
laced or retained in the eye. Systems believed 
be associated with an unexpected increase in 
rug action should be removed and replaced 
itha new system. 

RECAUTIONS 

CUSERT pilocarpine system safety in retinal 
etachment patients and in patients with fiitra- 
blebs has not been established. Although 
hthalmic solutions have been used effectively 





Place: Fairmont Hotel. New Orlea 





| Tuition: $195.00 


Faculty: JAMES V. AQUAVELLA, M.D., Rochester, New York 
ROBERT F. AZAR, M.D., New Orleans 
JOS. A. BALDONE; M.D., New Orleans 
PHILLIPE BARONET, M.D., Toulouse, France 
OLIVER H. DABEZIES, Jr, M.D., New Orleans 
MILES H. FRIEDLANDER, M.D., New Orleans 
JACK HARTSTEIN, M.D., St. Louis : 
RICHARD J. HESSE, M.D., New Orleans 
GEORGE H. JONES, M.D., Baton Rouge, Louisiana 
STEPHEN E. KELLY, M.D. Brooklyn, New York 
RONALD C. MAY, M.D., Deerfield, Illincis, =~ 
LEROY G. MESHEL, M.D., Daly City, California 
WHITNEY G. SAMPSON, M.D., Houston. Texas 
TOM F. SPRING, M.D., Kew, Australia 

THOM J. ZIMMERMAN, M.D., New Orleans 

SPECIAL JACK R. ANDERSON, M-D., New Orleans 

GUEST Saturday, March 11, 1978—Treatment. of Aging 

LECTURER: Eyelids 





ERSE REACTIONS 2 
“spasm is encountered with pilocarpine 
butis nota contraindication to continued 


otes can occasionally precipitate angle cio- 
re-by increasing the resistance to aqueous flow 
posterior to anterior. chamber. Miotic agents -. 
ase cause retinal detachment; thus, care 


ome patients may notice signs of conjunctival 
ation, Including mild erythema with or with- 
out a slight increase in mucous secretion when 
irst use OCUSERT pilocarpine systems. . 
se symptoms tend to lessen or disappear | i 
rtnefirstweek of therapy. in-tare instances _ 
Sudden increase in pilocarpine effects has 
een reported during system use. 
OW SUPPLIED : 
USERT. Pito-20 or Pilo-40 systems are avail- 
ble in packages containing eight individual 
erie systems. : 


ATIONAL STOCK NUMBERS (NSN) 
ISN 6505-01-032-1330 Pilo-20 
ISN 6505-01032-1331 Pilo-40 


TORAGE AND HANDLING 
tore under refrigeration (36°-46°F). 


AUTION, 
‘ederal law prohibits 


dispensing without i | 
‘prescription. : : ; 


ATT Alza Corp. A-O75-1 August {977 





follow the above course— 
March 11 & 12, 1978 


For further information contact: 
Jos. A. Baldone, M.D. 
Roof, Delta Towers, 1732 Canal Street 
New Orleans 70112 USA | 

Ph: (504) 524-9729 
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New from Welch Allyn: 


Halogen 


Illumination 
in a Pocket-Sized 
Ophthalmoscope 


Halogen illumination, over- 
whelmingly preferred for its 
bright, white light and its 
ability to show true tissue 
color for a faster, more accu- 
rate diagnosis, is now avail- 
able in a pocket-sized 
ophthalmoscope. 


Don’t let the small size of the 
Halogen Lite Set™ Ophthal- 
moscope fool you. We’ve in- 
cluded all the major features 
you expect to find on a full- 
sized ophthalmoscope .. . 
and then some. 


The Halogen Lite Set™ 
Ophthalmoscope features a 
newly-designed optical sys- 
tem that delivers more usable 
light. In addition, you have 5 
apertures and 16 lenses from 
—15 to +20 diopters 
at your disposal. 






Since the Halogen 

Lite Set™ Ophthal- 

moscope is 

operable with 

either re- 

chargeable or 
“AA” alka- 
line cells, the 
new Halo- 
gen Lite 


Set’ Charger has been de- 
signed te prevent overcharg- 
ing of rechargeable cells or ac- 
cidental charging of alkaline 
cells. The positive on/off 
switch, located on the handle, 
offers rheostat control for var- 
iable light 
intensity. 


For your com- 
fort and con- 
venience a 
built-in cust 
cover, a brew 
rest, a 360° 
floating 
pocket clip 
and an illumi- | 
nated lens 
dial are all 
standard. 
And for un- 
equalled performance, we’ve 
included a eircularly polar- 
ized filter te reduce corneal 
reflection. 


Without a doubt, the Halogen 
Lite Set™’ Ophthalmoscope is 
the world’s most technologi- 
cally advenced pocket-sized 
ophthalmescope. 





Ask for a demonstration 
today from your authorized 
Welch Allyn dealer. 


WELCH 
-| ALLYN 


Lighting the way since 1915 


Welch Allyn, Inc. Skaneateles Falls, New Yerk 13153 


a 


FROM U.S.OPTICAL SPECIALTIES 


>e Combined sturdy construction with light 
weight for patient comfort * Temple, nose- 
piece and frame movement provide smooth 
accurate adjustments and fine fitting 
è The single stationary cell and triple rotating 
front cells allow the frame to accommodate a 
total of four 38mm (1%"') test lenses © Clearly 
-and precisely engraved scales provide max- 
imum legibility « P.D. 48mm to 80mm 
+ Net weight 82 grams è Variable horizon- 
‘tal and vertical bridge movements; com 
. fortable nose fit e Temple length and angle 
easily adjusted to hold frame snugly to head. 


99.95 each 





The Department of Ophthalmology 
of 
Emory University School of Medicine 
Atlanta, Georgia 
Presents a Post-Graduate Course 


on 
-CURRENT CONCEPTS IN THE DIAGNOSIS AND 
MANAGEMENT OF RETINAL DISEASES 
December 1 and 2, 1977 | 
Followed by the Third Annual Emory-Grady 


Eye Residents/Alumni Meeting 
December 3, 1977 











: aculty 
i Donald M. Gass, M.D., Bascom Palmer Eye Institute. 
~ Miami 
William S. Tasman, M.D., Wills Eye Hospital, Philadelphia 
< D Jackson Coleman, M.D., Edward S. Harkness Eye institute, 
=> New York : 
Ronald C. Pruett, M.D., Massachusetts Eye and Ear Infirmary, 
~ Boston : 
Frank C-Bell, M.D., Department of Ophthalmology, Emory 
University, Atlanta 


Registration Fee $125: 


For information and application, please write: to: 
F. PhinizyCalhoun, Jr, M.D., 1365 Clifton Road, N-E. 
Atlanta, Georgia 30322 


-| Approved for 12 Hours Credit Category |, AMA Physician’s 
A . Recognition Award. 








Gentlemen, please ship 


Universal Trial Frame(s} 
@ $99.95 ea. 


plus postage. 


Name 
Address 
City 


AO 2 11-77% 


| @®)) U.S.Optical Specialties, Inc. 


604 Mission St., San Francisco, CA 94105 (415) 982-7966 





y Self-corracting needle 
feds position, depth 


fective destrntian.of 
papilla within 


PERMA TWEEZ’ ELECTROLYSIS INSTRUMENT 
This permanent hair. remover features the only patented self- 
correcting -needie in’ existence. Battery operated instrument 
sterilizes itself. when current flows. No-puncture safety feature 
aiso helps prevent infection. Simple enough to be used by jaymen 
{for cosmetic purposes only). 

Thousands. of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy an request). 


PERMA TWEEZ & ATTACHMENT 


$22.45 


O Invoice after 30 days 
O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. AO-91 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. 


STREET 
c/s ZIP. 











: laily instillat 
rupted A hour control 


è dhit dake 


coma secondary to aphakia 


STZ intraocular r pressure 
ether they occur during 
aauring critical early 


HOLINE IODIDE is 
ve decades of clinical 


onger-acting—not more 


oss individual patient 
requirements, — 


_ OTherapy with PHOSPH 
IODI DE should « 


n. Ther 
choice for initiation of therapy i 
0.03% strength —whick pr y 
greater potential for side effects than 
pilocarpine. 

O Starting with this lowest concen- 
tration permits smooth transitionto 
strengths of 0.06%, 0. 125%, or. Aoi 
when required. 


Note: After reconstitution, PHOSPHOLI NE 
IODIDE remains stable for about one month at 
room temperature, or 12 months if refrigerated. 




























Phospholne lo 


(echothiophate 
in the management 
simple glauca 
glaucoma 





itor for topical 
indications: Gl 


is) 
where surgery is refused or 
secondary types of glaucoma 
cataract surgery. 


medications during pregnancy:has not been established; 1 

has the absence of adverse effects on.the fetus or on the 

tion of the: neonate. : a : A z 

administered only.with great 
‘eral anesthesia to 





use of possible 
respiratory orca ; 

3. Caution should be ob ‘glaucoma with: 
PHOSPr OLINE IODIDE in i at the same tire 
undergoing treatment with system a inesterase mecca- 
tions for myasthenia gravis, bec: sibie adverse adiitive 


effects. ; : A 
Precautions: 1. Gonioscopy nded prior to inivation 
of therapy: : . 






a history of this condi- 
{ i eavoided or used © 

i ; i i i istent miosis and 
ciliary muscle contraction that rm. : 

3. While systemic effects are infrequent, groper use of the-drug 
requires digital compression of the nasolacrimal ducts for a 
minute o` {Wo following instillation to minimize drainage intc the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. j 

4. Temaorary discontinuance of medication is necessary 
salivatior , urinary incontinence, diarrhea, profuse sweating: : 
muscle weakness, respiratory difficulties, or cardiac irregularities ` 
occur : a 

5. Patients receiving PHOSPHOLINE IODIDE who are ex: 
posed to carbamate or organophosphate type insecticides and’ 
pesticides (professional gardeners, farmers, workers in plaats. 
manufacturing or formulating sui etc 
warned of the additive syste 
of the pesticide through the 
periods cf exposure fo.such: 
masks, and frequent wa 
advisable. ns 










The Keeler 
0. R. Indirect Hanger 


UP, UP... 
and AWAY 


Out of the way, but essily within reach 
when you need it... that's the ideal spot 
for your indirect ophthalmoscope in the 
O.R. Amd that’s where you keep it, on 
the Mashemer O.R. Inditect Hanger from 
Keeler. 


Manufactusec by Diversatronics Inc., the 
ceiling-nounted Machemer Hanger holds 
two ind rec-s on a heigh=adjustable, tele- 
scopinc center post (for operating use or 
O.R. stprage). Position the unit at the 
head o% the O.R. table © make your in- 
direct easily accessible. Lift the ophthal- 
moscofs, anc the electrenic hanger auto- 
matica ly switches O.R. and surgical 
lighting: off (eter a delay to allow you to 
put on the instrument); replace the in- 
direct a d the original ligating is restored. 
Rheostets re provided fı adjustment of 
the light imtensity of each ophthalmo- 
scope. Banging from abeve, coiled cords 
remain ‘angle-free and eut of your way. 


One mce prablem solved... by Keeler. 
Call or write for details. 


Also pietursc: the new Machemer hy- 
draulic microsurgical operating stool. 
Easily aejustable, stable and comfortable 
.-. even during long-lasting operations. 


(Keeler 


..With the future in sight 
456 Parkway, Lawrence Par* Ind. Dist., 
Broomall PA 19008 
Philadelphi- • New York + Boson + Los Angeles « 
Chicago Houston e Atlanta + Cleveland 


Call toll free: 880-523-5620 
(in PA ca" 215-353-4350) 
All produ ts sewiced in Broomall, PA 











_ Mid-Winter CONTACT and 


Contact Lens Association 
| Friday, January 20 through Sunday, January 


(Registration will start Thursday, January 19, 1978, 5:00 p.m. 















































OLIVER H. DABEZIES, JR; M.D., F.A.C.S., 
Chairman 


“TENTH CONRAD BERENS MEMORIAL LECTURE | 
SAINCH! MISHIMA, M.D. 
‘Chairman and Professor of a 








SYMPOSIA 
-Prolonged Wearing of Contact Lenses Aspheric Multifocal Contact Lenses 
Perry 5. Binder. M.D. Chairman: Dwight Cavanagh. Kenneth |. Michale, M.D. 
M.D.: George O. Waring, M.D., Edward Shaw MD Summary & New Developments in Multifocal 
FDA And Contact Lenses Contact Lenses 
Mary Bruch - : Frank J. Weinstock, M.D. 
Multifocal Lenses. Armageddon Ophthalmotogicum Revisited 
Frank J. Weinstock, M.D: Chairman Whitney G. Sampson, MD: = 
Alternatives Available to the Presbyope and aphake 
Frank J. Weinstock, MD. = = Soft Lens Disinfection 
-- Types of Bifocal Lenses and Principles of Their Use Oliver H. Dabezies, Jr; M.D., Chairman. Kiran 
Mr. Jcseph W. Soper Randeri, Ph.D.; John M: Szobosick, Ph.D; Murray J. 
Bitocal Fitti T h Sibley, PhD; Sy T. Trager, Ph.D.; Gerald Feldman, 
uti Sea PD ii ng ee niques Ph.D.: Joseph Krezanowski, Ph.D. 





| INTRACCULAR LENS PROGRAM 
Basic Considerations 2 -IOL Implantation in a Small Clip Lens 


Harold Stein, M.D., Moderator -> Community > Marvin Kwitko, M.D. 
Patient Selection—Contacts or IOL -Paul Honan, M.D. One Loop — 
Harold. Stein. M.D: Quality Control—Basic information Manus Kraft, MD. 
Intraocular Lenses in Children: An G Pater Halberg, M.D., Moderator Pre- and Post-Operative Routine 
Analysis of Results of 18 Eye Surgical Techniques for Various Instruction of OR Personnel 
Surgecns “Implants An Overview of Methods of Fixation 
Jerry W. Marda; M. D. and Joha. =. dack Hartstein, M.D_, Moderator Kenneth. Hoffer, M.D. 
-Shee's, M.D. aor © Medalfion—intracapsular & Future 
Unilateral Aphakia . > Extracapsular i ~ Richard Troutman, M.D., Moderator 
Oliver H. Dabezies, Jr., M.D. Jack Hartstein, M.D. Complications—Potential Pittalls of 
Patients Who Should Not Have IOL 4-loop Brinkhorst Lens --}ntraocular Lens Implantation 
“= Herbert Kaufman, M: Dense: Herre Byron, M.D. : Richard Kratz, M-D., Moderator, 
~ Eyes in Which IOL Should Not = ` 2-loop Brinkhorst Lens Robert Azar. M.D.: Herve Byron, 
Be Used e Richard Keatz, M.D. M.D-: Jack Haristein, M.D. 
Herbert Kaufman, M. p- : Copeland Lens Techniques involved in Intraocular 
‘Conservative View -- Morris Osher, MD: í Lens Power Calculations 
~-dorga Buxton, M.D. 2 Choyce Lens ` os: Richard Brinkhorst, M.D. 
Liberal View: Robert Azar, M.D. and Jeraid - The Choyce Anterior Chamber 
Dennis Shepard, M: D = Tennant, M.D. ; implant Lens 
_ Medico-Legal Consent = ——— Fedarov Lens Jerald Tennant, M.D. 
Herve iia MD. ; Mamin Kwitko, M.D. : 


FREE PAPERS 
~ OPTIONAL OPHTHALMIC PRACTICE MANAGEMENT SEMINAR 


(inihediately preceding the Médwinter Contact and intraocular Lens meeting, there will 
“bean all day Ophthalmic Practice Management Seminar on ‘Thursday. January 19, 1978. 








No Additional Registration Fee for the Practice Management Seminar 
See Second cutee iid tor Detailed Program | Information 














of Ophthalmologists, Inc. 








P INTRE OCULAR LENS MEETING 


= 22,1978, Sahara Hotel, Las Vegas, Nevada 
- : Meeting will start Friday at 9:00 a.m. and will end Sunday at 1:00 p.m.) 


G. PETER HALBERG, M.D., F.A.C.S., 
Secretary 








DISTINGUISHED VISITING LECTURER. 
PROFESSOR DR. JOSE BARRAQUER 
_ Director, Instituto Barraquer, Bogata, Columbia. - 
SURGICAL CORRECTION OF APHAKIC HYPERMETROPIA 









‘need Wear of Ceontect Lenses 
gaois- Pery Sander, M D. and Edward Shaw, M.D 
Masagement-of Corneal Problems and Contact Lenses 
ment—-Robert Ai 2 Amico, M.D. 
‘Sitting of the Bausch & Lomb SOFLENS Contact Lens 
Greciors—Etles: Grits, M.D: and Charles O. Titus, M.D. 
ipstcctor—-L. Dear Slements 
Maragement of the Contact Lens Problem Case 
Drecor—G, Peter halberg. M.D: 
- Sof Contact Lens Fitting with Custom Design Lenses Hard 
Coraci Lenses : 
| Deectora—Paul Ri bonan, M.0. and Herschell H. Boyd. M.D 
“pstaactor--Wilhare Eiingsley 
Curere Status of Cotact Lenses in Canada 
Deecror—John-F. Mergan, M.D. 
joatruntor—Hardid. A Stein. M.D. 





‘thelMenagement of “mphakia with Contact Lenses 
Dieitor—Perry Rosenthal, M.D 


- Rewewof Hard & Som Lens Technology 
. Deemor—Joseph W: Soper 
<estors—Kennet® V. Swanson: Frank B. Sanning: Raiph T. Sutton: 
ok W. Moore 3 


: Bical Multifocal Contact ‘Lenses for the Presbyope & Aphake 
“ Dieertors-—Frank J Geinstock, M.D. and Abraham Schlossman, MD. 
“cipettuctors—-George dones. M.D, George Pugh, M.D; 
Cospen Schiossmam Norman Sehmid, Sr.: Charles E Clevenger, M.D.: 
Feneri Akashi, MD- Kenneth Michaeile, M.D. 












CONTACT LENS COURSES 


R. Linsy Farris, M.D., Cirector of Course Program. 


Present Status of Silicone Lenses 
Director—ChesterJ. Black, MD. 
Instructor—J. L. Lippman, M.D. 

Aphakia-Lens Choice & Management 
Director—Riobert J: Grossen, M D. 
instructor—Thomas A: Mazzocco, MD. 


Therapeutic Scieral Shetis. & Plastic Surgery 
Director—Herbert L. Gould M.D. 
instructors—John W. Espy, MD. Pierre Gubor, MD. Marsha Guibor, 
Ocularist; Leroy G, Meshei, M.D- 


Vault Theory of. rnga & i Experiences with uca ‘Optics Aeuintion, 
Hydrophilic Contact Len: 

Director—Ellis. Gruber. M. D : 

instructors—Staniey Gordon. Perry Rosenthal MD.: HerolSiein, M: D. 
Keratoconus 

Director—Frank B. Hoetie; M Do 

instructors—Jerge N. Buxton, M-D. and James Koverman 
Specialized Techniques of Lens Fitting 

Directar-—Joseph W. F 

Instructors—James C. Tannehill: Vernon R. ‘Lain; William. cGuire. 
The Use of Therapeutic Soft Contact Lenses 

Director—Edward Shaw, M.D. 

instructor—Robert.G. Webster, M.D. 


How to Replace Bilateral Aphakic Contact Lenses with Suitable : 


Direcior-Robert Welsh, M.D. : 
Clinical Aspects of Fitting the Hydrocurve Lens 

Director—James R. Russell M.D. 

instructors—-Geraid Feldman, Ph.D and Susan © Savage: 





SECOND ANNUAL THEODORE E. OBRIG 
MEMORIAL LECTURE 
KENNETH SWANSON | 


Past President, Contact Lens Society of America 
APPROACHES TO PROBLEM SOLVING x | 





1E SISTRATION EES: 


1590 MEMB. =R PHYSICIAN 
NON MEMBER PHYSICIAN 







LMOLOGY (Must be identified in writing 
chairman óf: the Department) 
TECHMCIAN. EMPLOYED BY 
OPHTEALMOLOGIST (Must be identified in 
writing ay. the employing ophthalmologist) 

ALL OTHERS 








Please Make Your Check Peyable To: 


CLAO Mid-Wirer Seminar 
and forward to: Paul R: Horan, MD. 
- Treasurer; SLAO 
P.O. Box 588 
1720 North Lebanon Street 
Lebanon, Indiara 46052 


FREE COCKTAIL + FREE WINE TASTING PARTY e CHAMPAGNE BRUNCH ON SLNDAY 
COMPLIMENTARY BREAKFAST AND LUNCH ON FRIDAY AND SATURDAY 








A-special 90m rate has been arranged with the Sahara Hotel. For room reservations oniy. write to Te. 
Sahara Hetel, Las Vegas, Nevada 89114. 























‘CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 
PRACTICE MANAGEMENT SEMINAR PROGRAM 


Thursday, January 19, 1978 
Herschell H. Boyd, M.D., Chairman 


OPENING REMARKS 
Oliver Dabezies, Jr., M.D. 
Chairman, Mid-Winter Meeting 
G. Peter Halberg, M.D. 
Outgoing President 
Jack Hartstein, M.D. 
_ CLAO President 
HOH. Boyd — 
_ Chairman, Practice Management Seminar 


SYMPOSIUM ON DISPENSING 
CONTACTS 


"Herve Byron, Chairman 


ae Forms and Literature 


Herve Byron, Englewood, New Jersey 
me Ancillary Help 
“Richard Kratz. Van Nuys, California 


-Method of Dispensing 


G. Peter Halberg. New York, New York 


Various Lenses 
-Joseph Baldone, New. Orleans, Louisiana 


-=s How To Do It 


-Hugh Minor, Everett Washington 


+ Office Procedures - 
-Malcolm MeCannel, Minneapolis, 
Minnesota 


: SYMPOSIUM ON USE OF 
ANCILLARY PERSONNEL 
Harold Stein, Chairman 


Patient Scheduling 
Jack Hartstein, St.Louis, Missouri 


Patient Logistics 
Harold Stein, Toronto, Ontario 
Large Staff 
Elliott Blaydes, Bluefield, West Virginia 
Office Procedures 
Richard Kratz. 
Simple Collection Procedure 
Paul Honan, Lebanon, Indiana 


Girls and Forms 
Herve Byron 


Questions from Audiente 


SYMPOSIUM OF PHYSICIAN 
INCOR RAI ION 

H. H. Boyd, Chairman 
Merits of Incorporation 


Kenneth Michaile, Philadelphia, 
Pennsylvania _ 
Disadvantages to Incorporate 
Richard Kratz 
Question of Incorporation 
Herve Byron- 


Office Ownership as Alternative 
Hugh Minor 


Other Alternatives - 
H. H: Boyd. Bellevue, Washington 


Questions from the Audience 








©“: Society of America. 








The Contact Lens ‘Association of Ophthalmologists, Inc. ‘in n cooperation with the 
~ Contact Lens Society of America is proud to announce the second annual Theodore 
TE, Obrig Memorial Lecture which will be given during the Mid-Winter Meeting on 
- Friday, January 20, 1978 by Kenneth V. Swanson, past president, Contact Lens 









See preceding pages for other 
_information about the - 
CLAO Mid-Winter Meatiig 


Guaranteed Tears 


No one would dspute the onion’s tear- 
making prowess. But onion tears won't 
soothe irritated drv eyes. 


Liquifilm® Tears end L:quifilm® Forte will. 


Formulated to be more like normal, healthy 
tears than any artificial tear available, Liqui- 
film Tears soothes. lubricates and comforts 
the tear-deficient eye. 


AJIERCAN 


And when a more viscous tear is requirec 
Liquifilm Forte, the enhanced ocular lubri 
cant, provides optimum viscosity with litth 
or no stickiness. 


Liquifilm Tears anc Liquifilm Forte — 


for eyes crying for tears. 


Irvine Califarnia 99712 /Drinte Mlaien DA Mi-a- 





(epinephryl borate) ‘2%, 1% 
stays in the comfort zone 
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Eppy/N: the most comfortable the laboratory studies and provide you with 

epinephrine available for your samples of Eppy/N 12% and 1% solutions. 
. Let your glaucoma patients enjoy the 

glaucoma patients. Coa one: 

Eppy/N, formulated at an optimum See summary of prescribing information 

physiologic pH of 7.4, is adjusted to the on adjoining page. 

natural pH of tears. It starts comfortable 

and stays comfortable for your patients. As *Adler, E H. “Physiology of the Eye,’ 4th Ed., 


shown above, the relatively slight change in C: V: Mosby Co., St. Louis, Pg. 39, 1965. 


pH maintains Eppy/N within the zore of 
comfort for most open-angle glaucoma 
patients. 

Eppy/N also keeps up the Barnes-Hind 
tradition of therapeutic excellence. Eppy/N 


contains 100% free base epinephrine, making E = 
it readily available for ocular penetration. It E N Bomes-Hind 
produces no reflex tearing, so dilution is Epinephry Borate E k 
minimized and your patient benefits from — —  — (mem Epinephry Borate 
maximum availability of epinephrine. See OEE Sar 

With improved stability Eppy/N provides k Soie Ophthalmic 


outstanding shelf and patient-use life. 


Studies have shown that Eppy/N outlasts S 

the other borate formulation. Eppy/N tae.) 

laboratory samples, for example, remained POUS $ 
100% potent after 24-hour-a-day exposure to esac: A 

bubbling air for 64 days. Your Barnes-Hind Sm snoa Oram aeneon 


representative will gladly review details of ——— 


Eppy/N (epinephpyl borate) 
Composition: A sterile solution con- 


taining 12% or 4% epinephrine (free 
base) buffered at pH 7.4, erythorbic 
acid, boric acid, polyv nyl pyrroli- 
done and polyoxy! 40 stearate; pre- 
served with benzlkoniim chloride 
0.01%. Eppy/N 12% is sotonic and 
Eppy/N 1% is wildy hypertonic. 

Indications: Fœ simple open-angle 


glaucoma. 


Dosage: One or two crops in each eye 
preferably at bedtime or as directed. 
The frequency ef instilletion should 
be titrated tonometricall; to the indi- 
vidual response of each patient. This 
requires direct and continuous medi- 
cal supervision. When used in con- 
juncticn with miotics, the miotic 
should be instilEd first. 


Warning: Shouli met be employed 
where the nature o! the glaucoma has 
not been clearly establ shed. Con- 
traindicated in narrow-ngle glau- 
.coma. Use with caution .n hyperten- 
sion 


Side Effects: Prdomged use may pro- 
duce extracellula~ pigmenzation in the 
palpebral conjuactiva which is in- 
nocuous. On rare occasioms, systemic 
side effects have been observed. These 
include occipital headaches, palpita- 
tion, paleness, acceleration of heart 
beat, trembling and perspiration. 


Caution: U.S. Federal law prohibits 

dispensing withcut prescription. 

. How Supplied: 7.5 ml. glass bottle 
with accompanyme, sterile dropper. 


Barnes-Hine Pharmaceuticals, Inc. 


Sunnyvale, Galifarnia 94086 








February 23, 24 and 25, 1978 
Mountain Shadows Resort 
Scottsdale, Arizona 


FACULTY 


BERNARD BECKER, M.D. 
St. Louis, Missouri 
Subject: Glaucoma 


EDWARD OKUN, M.D. 
St. Louis, Missouri 
Subject: Retinal & Vitreous Surgery 


MILES GALIN, M.D. 

New York City, New York 

Subject: Cataract Surgery and Intraocular lenses 
EDWARD RAAB, M.D. 

New York City, New York 

Subject: Pediatric Ophthalmology 


ROBERT WALLER, M.D. 
Rochester, Minnesota 
Subject: Ophthalmic Plastic Surgery 


STEPHEN TROKEL, M.D. 
New York City, New York 
Subject: Computerized Axial Tomography of Orbits 


Accompanying this outstanding 
faculty are exciting social events 
unique to the western environ- 
ment for registrant and guest. 


Sponsored by the Rockefeller and Abbie 
Prentice Eye Institute of St. Luke’s Hospital 
Medical Center. 


Registration is $175.00. Participants receive 
18 hours of continuing education credit. For 
more information write: 


Louis Rosenbaum, M.D. -Program Chairman, or 
Robert Lundin Il, Public Relations 

St. Luke’s Hospital Medical Center 

525 North 18th Street 

Phoenix, Arizona 85006 








VIRAA p 


_ (vidarabine 


nee 





OPHTHALMIC OINTMENT, 3% 


FULL PRESCRIBING INFORMATION 

Description. VIRA-A (vidarabine, adenine arabinoside. cr Ara-A) 
is an antiviral drug for topical ophthalmic administration. The 
chemical name is 9-8-D-arabinofuranosyiaderine. The 
ophthalmic ointment contains 3% vidarabine in a sterie, inert, 
petrolatum base. 

Clinical Pharmacology. VIRA-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces amibioticus. 
VIRA-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, anc Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, VIFA-A does 
not display in vitro antiviral activity against other RNA or BNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
VIRA-A appears to interfere with the early steps of virai DNA syn- 
thesis. VIRA-A is rapidly deaminated to arabinosyihypoxanihine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of VIRA-A. 
Because of the low solubility of VIRA-A, trace amounts of both 
VIRA-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from træaqueous 

umor. 

Systemic absorption of VIRA-A should not be expected to 
occur following ocular administration and swaliowing lacrimal 
secretions. in laboratory animals, VIRA-A is rapidly dearninated in 
the gastrointestinal tract to Ara-Hx. 

in contrast to topical idoxuridine, VIRA-A demonsirated jess 

celular toxicity in the regenerating cornea! epithehum of the 
rabbit. 
Indications and Usage. VIRA-A Ophthalmic Ointmert, 3%, is in- 
dicated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
VIRA-A is also effective in superficial keratitis causec by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of VIRA-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simolex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typicai dendritic or 
geographic lesions on slit-lamp examination, In corteolled and 
uncontrolled clinical trials, an average of seven and mise days of 
continuous VIRA-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials hac either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, esythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with VIRA-A 
Opmnamic Ointment, 3%, without an increase in adverse reac- 
ions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If VIRA-A Ophthalmic Oint- 
ment, 3%, is administered concurrently with topical certicosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

VIRA-A is not effective against RNA virus or adenoviral ocular 
infections. VIRA-A is also not effective against bacteria, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. VIRA-A Ophthalmic Ointment, 3°%.4s contrain- 
dicated in patients who develop hypersensitivity reactions to it. 


Warnings. Use in Pregnancy: VIRA-A (vidarabine) parenterally is 


teratogenic in rats and rabbits. Ten percent VIRA-A ointment ap- 


plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% VIRA-A ointment was ap- 
plied to 2% to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- . 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving VIRA-A Ophthaimic 


Ointment, 3%, is remote. The topical ophthalmic dose is small, and * 


the drug relatively insoluble. Its ocular penetration is very low. 
However, a safe dose for a human embryo or fetus has not been 
established. Consequently, VIRA-A should be used only when 
clearly indicated. 

it is not known whether VIRA-A is secreted in human milk. As a 
generai rule, nursing should not be undertaken while a patient is 
under treatment because many drugs are excreted in human 
milk. However, breast milk excretion is unlikely because VIRA-A 
is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
celis. 

it has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

in the mouse study, there was a statistically significant ìn- 
crease in liver tumor incidence among the vidarabine-treated 
females. in the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 
in the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (80 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
VIRA-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that VIRA-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to VIRA-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, puncta! occlusion, and sensitivity 
have been reported with VIRA-A Ophthaimic Ointment, 3%. The 
following have aiso been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- ` 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of VIRA-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

if there are no signs of improvement after 7 days. or complete 
re-epithelialization -has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 


recommended in order to prevent recurrence. . 


How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

VIRA-A Ophthalmic Ointment, 3%, is supplied sterile in, 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. TG 


PARKE, DAVIS & COMPANY 


PD-JA-1746-2-P (4-77) Detroit, MI 48232 


J 


_- AN IMPORTANTADVANCE IN THE TREATMENT 
- OF HERPES SIMPLEX VIRUS KERATITIS 





butis also effective 
or hype-sensitive 


i @ usually well-tol 
INDICATIONS: 


Acute keratoconjunctivitis and 
recurrert epithelia! keratitis due to 
Herpes simplex virus types 1 and 2— 
whether manifested by dendritic 

or geogsaphic lesions. VIRA-A is not 
effective against RNA virus 

or adeneviral ocular infections. 


PROGNOSIS: 

Based o^ controlled and uncontrolled 

Clinical t ials,* an average of seven and nine 
days of Comtinuous VIRA-A therapy was 
required to achieve corneal re-epithelialization. 
In umcorerolled trials, 101 of 142 subjects (71%) 
had re-epithelialized by the end of three 
weeks om VIRA-A. Seventy-five percent of 


® 
| RA- 
these subjects had either not healed 


previous y or had developed hypersensitivity be o 
to topica idoxuridine therapy. - VI ald | ne 


*Data on file. Medical Department, Parke, Davis & Company, Detroit, MI OPH THALM I G Ol N TM E N T 3% 









ii ‘gets For full prescribing information, see precedina paae. 


DADKE-NAVIC 
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)PTYI: The frame for comfort and health. 
Jptyl is a revolutionary new material for eyeglass: 


rames. Hypoallergenic, inert, s 


Opiy 












t 
\ 


NEE RS ty] is Fo SER ee oes See 
t. Optyl is so a 


vanced that simile 


epoxy resins have been used medically for body 


implants. Optyl reduces patients’ problems! 


CONTACT DERMATITIS. .. 

Constant aposition of certain eyeglass frame ma- z 
terials may sensitize the skin and lead to zon- | 
tact dermatitis. In particular, cellulose acetate j 
ester plastic (a common frame materia.) may 
not only produce irritants but also cause eller- 
gic reactions. With more inert materials there is 
less of a chance of a sensitivity reaction. And 
Optyl is almost completely inert biologically. In 
clinical studies of Optyl’s allergenic potent.al, no 
skin irritation or contact dermatitis dev2loped. P 


PRESSURE NECROSIS... RES: 
Continuous pressure from eyeglass frames may ee 
result in mild to severe pressure necrosis simi- j 
lar to decubitus ulcers (‘‘bed sores”). The 2x- 

tent to which pressure necrosis may occur is in- 

fluenced by the intensity and distributicn of 

pressure and the duration of the exposure. Al- 

though the duration of exposure is usually lim- 

ited by patient discomfort, severe point pressure 

of even short duration can damage cutaneous 

and underlying tissues. Optyl minimizes this 

threat, because of its light weight as compsred 

to other common frame material. 


DESTRUCTIVE SECRETORY INTERACTIONS... 

Eyeglass frames are subjected to a continuel 

flow of facial glandular secretions. The sweat ee 
gland secretions are mostly water, with approx- i 
imately 1% protein, lactate, uric acid, chloride 

and sodium electrolytes. The pH is slightly 

acidic. The sebum secreted by the sebaceous 

glands contains a large number of both com- 

mon and unusual lipids, including triglycerides, 

waxy esters, cholesterol, and squaline. Ovsr a 

period of time, as these secretory products react 

with cellulose acetate material, marked destzuc- 

tion occurs. However, because cf its inert char- 

acteristics, Optyl minimizes reactions. 


Reference: Jordan, W.P. Dahl, M.V.: Contact Dermatitis from Cel- 
lulose Ester Plastice. Archives of Dermatology 105:880, 1972 
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SUPERBLADES, designed for Keeler 
Optical by Medical Workshop of Holland. 
are the world's sharpest stainiess-steei 
case-hardened micro-surgery biades— 
comparable in sharpness to diamond 
kives. 


è Pre-mounted in plastic handles and 
packaged sterile. 


@ Disposable blade/handle units are gas 
sterilizable and re-usable. 


@ With super-sharp point, sectioning 
technique requires hardly any pressure. 


15°-angled blade for corneal 
puncture and suture removai. 


30°-angied blade for full-depth 
corneoscleral section. 


45°-angled blade for half- 
depth corneoscleral section. 


y- 
n 
= 





-Keeler’s new SUPERBLADES. 
Points well made...and well taken. 


Use this convenient form to place your order. 


F 456 Parkway, Lawrence Park industrial District, Broomall, PA 19098 
; g Please send me the following: D 











F ____._.15°-angled blade(s) Up to 5 blades a 
"oOo o 30°-angled blade(s) $5.00 ea. 

a | _____._45°-angled blade(s) © Or more blades 
$4.50 ea. 

: (Minimum order... Sales tax 

4 six blades) where applicabie. 
I Enclosed is my check for_____Bill me____ E 
d Name 

D Address p aa ee a 





State Zip 











AN OBJECTIVE APPRAISAL 
OF INTRAOCULAR LENSES 











November 30-December 2, 1977 





This wil be a different sort of a course on intraocular lenses, focusing on the indications and 
contraindications, long term fesulls, complications, and alternative modes of therapy including continous 
wear soft contact lenses. Frequent discussion periods will encourage a full candid interchange of experience 
and ideas. 

The course will attempt to define the proper role of intracular lenses in modern cataract surgery. This 
program is acceptable for Category | credit towards the American Medical Association Physician's Recognition 
Award and the Certificate in Continuing Education of the California Medical Association. 


PROCTOR LECTURER 
Norman 3. Jaffe, M.D., Bascom Paimer Eye Institute, University ef Miami Schoo! of Medicine, Miami, 
Florida 


PROGRAM CHAIRMAN 
Alexander R. irvine, M.D., University of California School of Medicine, San Francisco. California 
john A. Stanley, M.D., University of California School of Medicine, San Francisco, California 


SUEST FACULTY , 
Robert C. Drews, M.D., Washington University School of Medicine, St. Louis, Mo 




























Miles A. Galin, M.D., New York Medical College, New York, New York 

Turgut N. Hamdi, M.D., Jefferson Medical College, Thomas Jefferson University, Philadelphia, Pa 
Otte H. Jungschaffer, M.D., University of Southern Califernia, Los Angeles, California 
Herbert E. Kaufman, M.D., University of Florida College of Medicine, Gainsville, Florida 
Richard P- Kratz, M.D., University of Southern California, Los Angeles, California 

irving H. Leopold, M.D., University of California School of Medicine, Irvine, California 
Thomas H. Pettit, M.D., University of California Schoo! of Medicine, Los Angeles, California 
Montague Ruben, FRCS., Moorfield Eye Hospital, London, England 

William H. Spencer, M.D., Pacific Medical Center, San Francisce, Calitornia 

Walter |. Stark, M.D.. johns Hopkins Hospital, Baltimore, Maryland 

David Worthen, M.D., University of California Schoo! of Medicine. San Diego, Calitomia 


and the faculty of the University of California Schoe! af Medicine, Department af Ophthalmology, San 
Francisco, California 


for further information please contact: Extended Programs ia Medical Education, University of California. 
Room 569-U, Third and Parnassus Avenue, San Francisco, California 94143 or calt (415) 666-4251. 





FLORIDA MIDWINTER SEMINAR 
IN OPHTHALMOLOGY 


February 5-8, 1978 
BOCA RATON HOTEL AND CLUB 
BOCA RATON, FLORIDA 


Office Management of 
Neuro-Ophthalmology Problems 
This Seminar is designed for the practicing ophthalmologist, with emphasis on 
practical points in the office. diagnosis and management of common neuro- 
ophthalmologic problems. Topics will include: amaurosis fugax, unexplained visual 
loss, optic disc abnormalities, diplopia, nystagmus, anisocoria, and proptosis. 
Lectures and panel discussions will be supplemented by self-instructional aids. 
FACULTY 
Melvin G. Alper, M.D. 
Washington, D. €. 


Robert B. Daroff, M.D. 
Miami, Florida 

Noble J. David, M.D. 
Miami, Florida 


John T. Flynn, M.B. 
Miami, Florida 


Jonathan Herschler, M.D. 
Miami, Florida 


i Matthew Rabinowicz, M.D. 
Gainesville, Florida 


Peter J. Savina, M.D. 
Philadelphia, Pennsylvania 


J. Lawton Smith, M.D. 
Miami, Florida 


Jonathan D. Trobe, M.D. 
Gainesville, Florida 

The Florida Midwinter Seminar in Ophthalmology and Otolaryngology is co- 
sponsored by the University of Florida College of Medicine (Gainesville), the 
University. of Miami School of Medicine (Miami), and the University of South 
Florida College of Medicine (Tampa). The program is accredited by the Council on 
Medical Education of the American Medical Association, Category | of the 
Physician's Recognition Award. Registration fee is $150 for practitioners and $50 
for residents upon application from their Department Head. Mail registration fee 
(US. dollars only}, payable to “Florida Midwinter Seminar”, 405 Northeast 144th 
Street, Miami, Florida 33161. Special reduced rates have been arranged with the 
Boca Raton Hotel and Club, Boca Raton, Florida 33432. 





---WITH WEEKLY ENZYME CLEANING. 
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SOFLENS™ Enzymatic Contact Lens Cleaner is the 
only cleaner that prevents “proteinosis”... the buildup 
of protein deposits on SOFLENS® (polymacon) 
Contact Lenses. 

VISIBLE OR INVISIBLE, protein deposition can cause 
annoying or serious problems for you and your patients. 73 
Decreased visual acuity, discomfort, shortened wear- 
ing periods, conjunctivitis, damaged lenses. 

PREVENT DEPOSIT PROBLEMS. 

Insist on SOFLENS™ Enzymatic Contact Lens 
Cleaner. ..once a week, every week... to maintain new- 
fit vision and comfort. No deposits, no returns. Happier 
wearers, lenger lens life. (And you save valuable office 
time too.) 


SOFLENS cuneesa 


it's like getting a brand new pair of lenses... every week! 


AIIERGAN Pharmaceuticals, Irvine, California 













‘University of California, 


University of California, Jr 
-San Francisco 


> Davis — 


Pacific Medical Center } Stanford University 





Present an inter-institutional Course _ 


OPHTHALMOLOGY 
UPDATE 


This course wil. continue as an ongoing 
program. You may start at any time. 





December 16-17, 1977 December 15-16, 1978 
March 17-18, 1978 March 9-10, 1979 
June 9-10, 1978 June 1-2, 1979 
September 22-23, 1978 September 14-15, 1979 


‘This course is designed to assist ophthalmologists in reviewing areas that might be included in 
-recertification procedures. Each session willbe held in San Francisco every three months on 
-continuing two year cycles. Subspecialties te be covered include Motility, Retina, Neuro- 
ophthalmology, Lens and Iris, Optics, Glaucoma, Inflammations and Tumors, Orbit and Plastics, 
Medical Disorders, and External Diseases. Practicing ophthalmologists may enter the course at any 
session and, if they continue, should be current with modern techniques and thinking. 
A partial list of the instructors includes Crowell Beard, Jerome Bettman, Chandler Dawson, Max 
Fine, H. Dunbar Hoskins, Arthur Jampolsk7, Steven Kramer, Anthony Nesburn, Nancy Newman, 
Richard O'Connor, A. Ralph Rosenthal, Ar ah Schwartz, Robert Shaffer, William Spencer, Bruce 
_ Spivey, Robert Stamper, and George Waring. 
_ The entire course is acceptable for 104 hours (13 hours per session) of Category I credit toward the 
| C.M.A. Certificate in Continuing Education and the A.M.A. Physician Recognition Award. l 
TUITION: $225:00 for a single weekend session. This amount is applied 

to the total fee due for the course. 


$1100.00 for the entire eight sessions. (pro rata refunds if 
session is missed) 












For further information contact: 
UPDATE 
3910 Sand Hill Road, Woodside, Ca. 94062 





Fastacting. Longlasting. 


COMPUTER COLOR 
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Degesi 2 >cular decongestant Povidone base soothes 
doesnt just clear out the redness. and lubricates 


In seconcs it comforts scratchy, The isotonic, buffered vehicle E <<" 
painful imitation and gives formulated with povidone is itself S DEGEST 2 
long-lastiag relief. soothing and lubricating. It also i gt ee 
Naphazcline forspeed peip: Preven! comeai drying and 
and persistence det ad age : at { 4 ies 
The Degest 2 decongestant Temporarily relieves $ € eee 
formula fectures fast-acting congestion caused by: i Bno 
naphazolne hydrochloride smog, smoke, swimming, seasonal \ iai S ARNES 
-° `a poteat vasoconstrictor. ..[that] allergies, excessive reading or TV 
i causes a Drolongec reduction of prolonged contact lens wear, 
local swelling and congestion.” eyestrain. Barnes-Hind Eharmaceuticals, Inc 
oe pee a Eon O aperga RF: Textbook of organic medicinal and pharmaceutical chemistry, 7 ed Sunnyvale, Celifornia 94086 


Subscribe to... 


THE COLLECTED 
LETTERS 
of the 
INTERNATIONAL 
CORRESPONDENCE 
SOCIETY 
(Established 1955) 


è Published twice monthly 
@ Informal, practical, timely 


@ Easy and quick to read 
è Open participation 


“It’s the most useful and enjoyable 
publication in Ophthalmology.” 
(M.D., New York) 


For information write: 


Manhattan, Eye, Ear & Throat Hospital 
presents a post-graduate course in 
Contact B-Scan Ultrasonography 
For the Clinician 
February 17,18 1978 


The course will include the basics of ultrasound in 
ophthalmology and the application of contact realtime 
B-scan ultrasonography for the practicing clinician as 
developed at the Manhattan Eye, Ear & Throat 
Hospital. 


Faculty 
Nathaniel R. Bronson II, M.D. 
Yale L. Fisher, M.D. 
Edwin Trayner, M.D. 
William Regan, M.D. 
James Schutz, M.D. 


Mr. Norman Pickering 
Mr. William S. Farkas 


For Information write: Yale L. Fisher, M.D. Ultrasound 
Clinic c/o Manhattan Eye, Ear & Throat Hospital, 210 
East 64th Street New York, New York, 10021 


Jack R. Anderson, M.D., Editor 
International Correspondence 
Society of O. & O. (I.C.S.0.0.) 
1111 Tulane Avenue (Ste.322) 
New Orleans, La. (U.S.A.) 70112 




















Nobody knows eyes like an ophthalmologist. 
That’s why we believe products like 
Cortisporin Ophthalmic Ointment and 
Suspension should be prescribed only by 
physicians with special training and 
knowledge in ophthalmology... and why we 
promote these products only to specialists 
such as you. 


Cortisporin® Ophthalmic Preparations 


Reserved for you 





Pseudomonas 
POLYMYXIN B Haemophilus 
Klebsiella 
Aerobacter 
NEOMYCIN Escherichia 
Proteus 
Corynebacterium 
BACITRACIN Staphylococcus 
(in ointment Streptococcus 
only) Pneumococcus in vitro spect 


Wide antibacterial spectrum; 
gentle anti-inflammatory action 


e antibacterial activity against most 
pathogens likely to be involved in 
ophthalmic infections accessible to local 
therapy . 


e gentle anti-inflammatory action to alleviate 
swelling, pain, itching, and inhibit corneal 
neovascularization 

e two convenient sterile forms 
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‘THE NEW OPHTHALMIC B 
MEDICATION TRAY BY z 
DIYERSATRONICS, INC. 








This ultsa-nigh quality, nearly indestructable medica- 
tion tray well serve you like an extra hand. It offers you 


diversatronics | 


i ami > Seatac, E 





























the most efficient and spacially economic way to 456 Parkway, Broomall, Fa. 19008 
organize yeu’ medications (size 4” wide by 1114” long) (215) 355-3995 ' 
and is desiened to holc all brands of ophthalmic medica- 
i tions, It includes a plastic fluorescein strip holder. Piease send me 
The tray is of heavy guage aluminum, can easily be trays at $23.95 each 
immersed “or sterilization and its non-slip rubber feet Please send me 
oe ia mounting brackets at $2.00 each 
prevent. scaatching surfaces. f l 
it comes ir brushed alloy finish and a wall mounting Enclosed is my check for ______ Flease bill me 
bracket is siso available. Nari 
No examination area is complete 
wrthout at least one Address — 
City | 
ALSO AVAILABLE FROM i i 
KEELER OPTICAL PRODUCTS, NC. | State Zip . Phone is | 























“|. diseases causing thi 

INDICATIONS: ‘Based on a review of these Aro ser know 

drugs by the National Academy of Sciences— cS 

“4 National Research Council and/or other infor- | ise 
< mation, FDA has classified the indications as. 

follows: 















. “Possibly”. effective: For the treatment o 
| -nonpurulent bacterial: infections of the eye due- 
to organisms sensitive tothe antibictic ingre- 
| -Gents of the drugs ard when the anti-infi amma 
-tory action of the hycrocortisone is indicatedas po 
“{n-nonpurulent. bacterial, allergic, vernal and |: Bs 
phlyctenular conjunctivitis; nonpurulent bl leph- : 
aritis; interstitial, Sderosing, postoperative or- ages 
-Acne rosacea keratitis; superficial: chemical and | 
thermal burns of the cornea. ee 
|. Final classification of the less-than-effective (ee 
: indications requires further investigation. E 
















daco onei. 


. Rerosporin® brand Polymyxin B - 
zinc backracin 10C units: neomy-- 
lext-to 2.5 mg neomycin base). < 
10 mg (195): special white _ 
of 4 oz with phthalmic tip. 


















-CONTRAINDICATIONS: These prodas ate con ce 
traindicated in acute purulent conjunctivitis: and. 
blepharitis; tuberculous, fungal or viral:lesions of the 
skin or eye, including herpes simplex, dendritic kera- 
titis, -vaccinia or varicella: and conditions involving = 
the-posterior segment of the eye. They are also con- ~ ee 
fraindicated in those individuals who have shown eye 

: hypersensitivity to any sf t hei 


a -= = PRECAUTIONS: Extend 
cn 5 Smg ie 10 ing... steroid. therapy may resu 
Merosal Coreservative) 0,601 damage of the optic 
z s the inact ve ingredients « W alcohol, gly- cataract formation, may a 1 
cery! onostea quid petrolatum, polyoxyl:40: of secondary ocular infections 
fycol and purified water. Bottle berated from. o 
dapper 





















It's the Original! 
t's the e (Haag-Streib 
Lamp 900 


HAAG STREII 


Originals have value in the healing 
arts as well as in the fine arts. 

The Haag-Streit Slit Lamp 900 is a 
prime example. 


A product of decades of skill, the Slit 
Lamp 900 is made by the world’s 
ophthalmological instrument leader. 
It is in worldwide use. Some 10000 are 
at work in the U.S. alone. The 900 has 
features sometimes imitated but 
never duplicated; a “joystick” control 
for one-hand operation, a non- 
dazzling fixation target and others. 

It comes with a full line of associated 
equipment including photographic 
and depth-measuring devices. 

The Slit Lamp 900 is a masterpiece of 
original instrumentation as are all 
Haag-Streit products. 

If you are ready to make the lifetime 
investment that owning a true original 
represents, contact your Haag-Streit 
dealer. They will be glad to send you 
full information on the Slit Lamp 900 
and our many other fine products. 


Haag-Streit Service, Inc. 


Subsidiary of Haag-Streit AG., Berne, Switzerland 


P.O. Box 127, 6 Industrial Park 
Waldwick, New Jersey 07463 
(201) 445-1110 





March 2nd, 3rd and 4th, 1978 


The Marriott Moror Hotel 
City Line. Avenue and Monument Road 
Philadelphia, Pennsylvania 19131 


Symposia In: 
Motiliry— Donelson R. Manley, M.D. Cornea—Perer Laibscn, M.D. 
Robison D. Harley, M.D. Juan J. Arentsen, M.D. 
John S. Hermann, M.D. Claes Dohiman, M.D. 
David A. Hiles, M.D. Richard Keates, M.D. 


Michael Lemp, M.D. 


Workshops In: 
Glaucoma Phaco-Emulsiacation 
OculoPlastics Neuro-Ophrhalmology 
Retina Intracameral Lenses 
Refraction Malpractice 
Contact Lenses Paramedical Assistants 
Uveitis Scientific Exhibits 


80 Exhibit Spaces Available 


The Bedell lecturer will be Frederick C. Blodi, M.D., Professor and 
Chairman, Depr. of Ophthalmology, University of lowa. 


An A.M.A. 16-hour Accredited Course for Continuing Medical 
Education in Category 1 
Registration Fee! $75 Practicing Ophthalmologists 


Inquiries should be addressed to Oram R. Kline, Jr., M.D., Cnairman 
Annucl Clinical Conference Committee. 





HMS (medrysone) can stop blossoming phone calls. 


Don't let blossoms and pollen start your phone 
iging because an ocular decongestant or decon- 
sstant-antihistamine combination won't suppress 
sular inflammation. 

Sometimes allergic or vernal conjunctivitis triggers 
‘ammation which requires higher caliber therapy. 
Then it’s time for HMS® the safer steroid that sup- 
esses superficial inflammation. 

HMS provides enough potent anti-inflammatory 
stivity to stifle mild inflammation, yet there's less 
IS® (medrysone) 10% 


uifilm” 
file ophthalmic suspension 


‘tains: medryson 













h: Liquifilm “polyvinyl alcohol) 
DICATIONS H! (medrysone) is effective in the treatment of allergic conjunctivitis verne 
yunctivitis, episcierit DINE ensitivity 


NTRAINDICATIONS HN 
cute superficial herpes si im 
s of the conjunct 


contraindicated in the following condition 








e )% 





risk of IOP rise than with dexamethasone. 

In fact, HMS is the only steroid indicated for 
epinephrine sensitivity in glaucoma patients. 

Plus, HMS contains soothing Liquifilm® to comfort 
the hot eye and prevent the unnecessary cornea! 
drying often caused by aqueous-based solutions. 
HMS® (medrysone), the safer steroid for superfi- 
cial inflammation. 

Why wait for the calls to blossom? 













f topical corticosteroids may rarely be as 

acts. 5. Systemic absorption anc 
6. HMS* (medrysone) is no 
Ctiv eness has not been demon 
Mal herpes simplex re 
longed use may aid ir 
berated from ocula 
uld be limited to condi 
risk to the fetus may oe 





AS (medrysone) the intraocular pressure and len 


PRECAUTIONS With p 
eal ulceration where a steroid has Beer 


should be examine 
ised. or is in use, fungal 
ADVERSE REACTIONS Occasional transien 
DOSAGE AND ADMINISTRATION One crop in 


urs. Shake well before using 


AIEN 







and burning may occur on instillation. 


n the conjunctival sac up to every fou 









Clear and Simple 


For under $3000, the choice in 

microscopes is clear and simple: 

Kowa’s new STM-600. 

@ Advanced optics provide clear, 
accurate view. 

@ Designed for uncomplicated 

mechanical movement and 

adjustment. 


@ Coaxial, fiber optic illumination for 
brilliant image. 

® Extremely bright, adjustable slit. 

@ Binoculars inclined to 45° for 
comfortable viewing. 

@ Fine focus adjustment. 


@ Switch adjusts magnification from 
6x to 10x. 


wy Wes 
Kon Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORF., New York, N.Y. 10001 
KC €keele, 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 * (215) 353-4350 


..witn thefuture in sight 


- UNIVERSITY OF NEW MEXICO 
SCHOOL OF MEDICINE 
4TH ANNUAL 
ROCKY MOUNTAIN 
NEURO-OPHTHALMOLOGY 
COURSE 
TAMARRON 


DURANGO, COLORADO 
FEBRUARY 15, 16, 17, 1978 


R. B. DAROFF, M.D., Miami, Florida 
j. S. GLASER, M.D., Miami, Florida 
N. |. SCHATZ, M.D., Philadelphia, Pennsylvania 
S. H. WRAY, M.D. Boston, Massachusetts 






















VOLUMES 2A and 2B 
Edited ‘by HUGH DAVSON 
VOLUME 2A/ VISUAL FUNCTION IN MAN 

























R.J 

T. |. CARLOW, M.D., Albuquerque, New Mexico 
R. D. SNYDER, M:D., Albuquerque, New Mexico 
A. E. WALKER, M.D., Albuquerque, New Mexico 


This course will include lectures and seminar sessions cover- 
physiology. ing basic disorders. of ocular motility and the visual system. 


Pathways. PART III. COLOUR VISION: F. H. Ample time, between sessions, has been provided for leisure 
C. Marriott, Introduction. Colour-Matches. The activity at Tamarron and the Purgatory Ski Area. 
Two-Colour Threshold Technique of Stiles. Ab- 
normal Colour Vision. Other Phenomena. The 
Trichromatic. Theory and Retinal Photochemis- 
try. Nervous Transmission of Colour Information. 
1976, 640 pp., $47.50/£33.75/Subscription price: 
$39.50. ISBN: 0-12-206752-5 


VOLUME 2B/THE PHOTOBIOLOGY OF - 
-VISION 
SECTION HEADINGS: THE PHOTOBIOL- 
OGY OF VISION: Requirements for the Visual 
Sense. The Preparation and Handling of Visual 
Pigments. The Characterization of Visual Pig- 
ments by Absorption Spectroscopy. The Struc- 
ture of the Visual Pigment Molecule. Properties 
of Visual Pigments Related to their Structure. 
The Photochemistry of Retinal. The Photochem- 
istry of Extracted Visual Pigments. The Visual 
Pigment in the Receptor. The Functioning of 
Visual Pigments in the Receptor. The Regenera- 
tion of Visual Pigments, The Study of Visual 
Pigments in the Retina. Habitat, Habit and Vis- 
ual Pigments. 
1977, 704 pp., $49.50/£35.15/Subscription price : $2.00 
ISBN: 0-12-206762-2 
Subscription prices are not valid in the U.K. Ausiralia, 
or New Zealand. 
Send payment with order and save postage plus 5@¢ han- 
dling charge. Prices are subject to change without notice. 
US. customers please note: On prepaid orders—payment 
will be refunded for titles on which shipment is ro! pos- 
sible within 120 days. 





















Tuition: $225.00 Resident Tuition: $125.00 upon application 
by their department head. 




























Registration is limited. Make check payable to: 


ROCKY MOUNTAIN NEURO-OPHTHALMOLOGY COURSE 
DEPARTMENT OF NEUROLOGY 

2211 LOMAS BLVD., N.E. 
ALBUQUERQUE, NEW MEXICO 87131 



















Full time faculty position 
for chair of the department 
of ophthalmology at the 
University of California, 
Davis, Campus. Board cer- 
tification in ophthalmology 
required. Level of academic 
appointment commensu- 
rate with qualifications. Ap- 
plications will be received 
until November 30, 1977. 
Send resumes to Hamilton 
S. Davis, M.D., Chairper- 
son, search committee, in 
care of Department of An- 
esthesiology. T.B.-134, 
University of California, 
Davis, California 95616. 





A CO CAA A ONE OE ON SO NE TT LS A ST ST AT SV T 


(4P) ACADEMIC PRESS, INC. 
A Subsidiary of 

Harcourt Brace Jovanovich, Publishers 

111 FIFTH AVENUE, NEW. YORK, N.Y. 10603 
24.28 OVAL ROAD, LONDON NW1 7DX 


Please send me the following: 


__.copies, Davson: The Eye, Second Edition, Volume 2A 
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DAILY Ci + “NING I-- FVEN MOn 
IMPORTANT FOR SOFT CONTACT 
LENSES THAN FOR HARD LENSES 

















Dehydrated 
HEMA pore structure is Blocked pores cause soft lens 
tight and dense. discomfort, poor vision. 
' | HEMA lenses possess an intri- | Accumulating debris blocks the 
cate interad structure with a lens pores, inhibiting hydration 
tightly entwined micropore and eventually forming a 
meshwork and a pore size dis- | hydrophobic surface on the 
tribution es:imated at 5-50 lens. Discomfort, irritation, poor 


Angstroms. vision increase. Ultimately, the 
2 lens becomes unwearable. 








Soft lens comfort depends 
on lens hydration. 





Fully hydrated, the soft contact 
lens will maintain its designed 
shape for optical clarity and 
allow optimum exchange of 
oxygen and carbon dioxide in 
and around the lens. 





Internal HEME st-ucture 
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s e~nes-ninc arm. ullc , In 
new contaminants. Soft Mate” prevents pore Bros Kifer Read. Sunnyvale, Calfonia 94086 


The lens 5 exposed daily to blockage. 


finger- and airborne dirt, oily Soft Mate Cleaning Solution for 
.tesidues fron physiologic eye use with HydroCurve (hefilcon 
fluids, cosmetics and other A) Contact Lens fabricated 
from PHP* polymer contains a 
non-ionic surfactant. It is not 
inhibited by the presence of 
ions and thus cleans effectively 
in both hard and soft water. 
The slightly alkaline pH (8.25) 
of Soft Mate enhances removal 
of proteins and all other 
contaminants. 
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Avoid steroid 
_contradiction. 


Think FML 


(fluorometholone). 


POTENCY 


There's a unique contradiction inherent in ocular 
steroid therapy. 

Severe ocular inflammation needs to be sup- 
pressed before tissue damage occurs. But while sup- 
pressing inflammatory activity to protect tissue from 
alteration or scarring, steroids often increase IOP. 
This rise in pressure, of course, carries the risk of a 
damaged optic nerve and visual impairment. 


FML eases the contradiction by combining proven 
steroid potency with reduced risk of IOP rise. 


FML controls moderate to severe inflammation. 
Independent investigators found FML to be as effec- 


PENETRATION 


SAFETY COMFORT 







tive in controlling inflammation as other potent 
steroids! 

FML penetrates. FML penetrates the isolated rabbit 
cornea with the epithelium intact to reach “deep- 
seated” sites as well as other steroids, and better than 
dexamethasone? 

FML is safer. FML has less propensity to increase 
IOP than dexamethasone? 

FML provides comfort. FML is the only potent steroid 
available in the Liquifilm® vehicle to bring comfort 
to your patient’s eyes and to prevent corneal xerosis. 


Good reasons to make FML your “first choice”, 
ocular steroid. 


Potent, yet safer. Think FML. 


FMI’? (fluorometholone) 0.1% Liguifilm®™ Sterile Ophthalmic Suspension 


ACTIONS Inhibition of the inflammatory response to inciting agents of mechanical, chemical or 
immunological nature, No generally accepted explanation of this steroid property has been advanced 
Adrenocorticosteroids and their derivatives are capable of producing a rise in intraocular pressure. In 
clinical studies on patients eyes treated with both dexamethasone and fluorometholone, flucrometh- 
olone demonstrated a lower propensity to increase intraocular pressure than did dexamethasone 
INDICATIONS For stercid responsive inflammation of the palpebral and bulbar conjunctive. cornea 
and anterior segment of the globe. CONTRAINDICATIONS Acute superficial herpes simplex 
keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other viral diseases of the 
cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the constituents af thisamedica- 
tion. WARNINGS Steroil medication in the treatment of herpes simplex keratitis (involving the 
stroma) requires great caution; frequent slit-lamp microscopy is mandatory. Prolonged ase may result 
in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior subcap- 
sular cataract formation, ar may aid in the establishment of secondary ocular infections from fungi 
or viruses liberated from ecular tissue. In those diseases causing thinning of the comea or sclera, 
perforation has been know? to occur with use of topical steroids. Acute purulent untreated infection 
of the eye may be masked o7 activity enhanced by presence of steroid medication. Safety and effective- 
ness have not been demonstrated in children of the age group 2 years or below. Use in Pregnancy: 


Safety of the use of topical steroids during pregnancy has not been established. PRECAUTIONS As 
fungal infections of the cornea are particularly prone to develop coincidentally with long-term local 
steroid applications, fungus invasion must be suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. Intraocular pressure should be checked frequently. ADVERSE 
REACTIONS Glaucoma with optic nerve damage, visual acuity or field defects, posterior subcap- 
sular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues. 
perforation of the globe. DOSAGE AND ADMINISTRATION I to 2 drops instilled into the con- 
junctival sac two to four times daily. During the initial 24 to 48 hours the dosage may be safely 
increased to 2 drops every hour. Care should be taken not to discontinue therapy prematurely. 
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1. Allergan Report Series, #72. 


2. Hull. D.S. et al. Permeability of the isolated rabbit cornea to corticosteroids. Invest Ophthalmol 
13, 457-459, 1974. 


3. Fairbain, W. D. and Thorson, J. C. Fluorometholone—anti-inflammatory and intraocular pressure 
effects. Arch Ophthalmol 86: 138-141, 1971. 


AlERCAN Pharmaceuticals, Irvine, CA 92713 





» 


Clinical Sciences 


Fluorescein Angiographic Defects of the 


e An impreved techwique for high- 
_contrasi, hgb-resolutior fluorescein an- 
glography of the optic. disc has been 
Geveioped fai almost eliminates pseudo- 
" fluorescence, Fluorescets angiography of 
the ‘@ptic disc was performed on normal, 
ocular Aypertensive, ard glaucomatous 
patiems. Aapid-sequence angiograms in 
the early. erterial phases have demon- 
strated localized creas of hypofluores- 
e or filing detects ci the optic disc. 

Two types of fluorescein filling defects 
were. chse-ved—absolule and relative. 
The number of absolute filling defects, 
which increased with cegree of visual 
field Joss, was greater in glaucomatous 
than im ocular hypertemsive or normal 
eyes.. Similarly, ocular hypertensive eyes 
showed 4 arger number of discs with 
filling defeats than normal eyes. 

it i postuiated that relative defects 
Progress towbsolute fillirg defects, which 
may se an adication of impending loss of 
visual field. 

Aeh Teama 95: 1961- 1974, 1977) 














T be search for clinical signs that 
precede the development of vi- 
-sual field less in glaucoma has empha- 
‘sized the evaimation of the optic disc.’ 
The optic eise can be described by the 
‘signs of cipping and pallor.’ Cupping 

‘is defined. as the three-dimensional 

- depression of the optic disc relative to 
«the retina surface. Pallor is the area 

. of maximum-color-contzast or the area 
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Optic Disc in Glaucoma. 


Bernard Schwartz, MD, PhD; John C. Rieger, MD: Sumner L. Fishbein, MD : 


lacking in small blood vessels. The 
amount of pallor is correlated with the 
degree of visual field loss." 


The bulk of recent evidence favors 
ischemia as the mechanism in the — 
pathogenesis of visual field defects in 


glaucoma.** However, the exact T 
of the ischemie changes is still i 
dispute. a 


If pallor of the optie disc, which 
correlates with visual field loss, rep- 


resents an area of ischemia, then fluo- 


rescein angiography of the optic dise 


can be used to determine. areas of 
ischemia and thus contribute impor- 
tant information to the evaluation of 
glaucoma. A. number of authors have 


used this technique to determine the- 
circulatory changes of the optie disc 


and choroid, particularly in glaucoma 
and with induced ocular hyperten- 
sion. '*2 

Most studies have described dimin- 
ished fluorescence of the optic dise in 
glaucoma. From an analysis of these 
studies, it appeared that more specific 
observations were needed, especially 
in relation to loss of visual field. It is 
the purpose of this report to describe a 
new and improved method for the 
study of the circulation of the optic 
dise and to report and classify specific 
observations of the fluorescein angio- 
graphic patterns observed in normal, 
ocular hypertensive, and glaucoma- 
tous patients, especially regarding a 
range of visual field defects. A 
detailed qualitative description will 
aid in the recognition of glaucomatous 
optie dises by the method of fluores- 
cein angiography. 


METHODS AND MATERIALS 


A Zeiss Fundus Flash JI with a Fundus 
Flash IIS accessory was employed as the 
optical and illumination system for this 
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_ Seconds te recharge. Because of the 
~ inereasee. voltage si pply to the xenon are 


‘the total number of photographs taken at 


study. The Zeiss Fundus Flash I light | 
output is-increased Ly 100% with use of the © 


Fundus Flash 128 accessory to 590 foot- 

candle-seconds om the plane of the retina. 
_(P. Hoerenz, writtea communication, May. 
1972). The aecessary consists of three large 


capacitors that require approximately 0, 1 








flash tube, there ds *ncreased heat produe- o 
tion with each flask. The heat production _ 
appreciably shorcers the bulb life unless —_ 













one-secoad intervals is limited to 20. > 
Combined withthe increased light output 
of the zenon asc. dash tube, an exciter 
interference filter pectrotech), designed _ 
to allow 80% transmittance at 4,650 A | 
wavelength was used. This interference _ 
filter was mounted in the recess dise of the _ 
camera between the flash tube and the _ 
patient’s fundus: & barrier interference 
filter (Speetrotech), designed to. transmit © 
greater than 952 of the emitted. fluores- 
cent light at 5254 A wavelength, was 
placed im front of the camera body of the 
motor-driven camera (Leica MDA) ig le 
The physical characteristics of the filters 
allow less than 2% transmission of light — 
through the exciter Alter to be transmitted 
through the barrier filter. Because of this 
low crossover, pseudofiuorescence, or arti- 
factual fiuorescence: is almost totally elim- 
inated.” 
The recording film (Kedak Tri-X) was. 
developed for high eontrast in Kodak D 19° 
developer for 8.5-minutes at 20 C, Positive 
transparencies were: made with ‘Dupont. 
Cronar Ortho A film developed in D-1}; 
developer for twe minutes at 20 C. a 
The technique for printing of the nega- 
tives was designed to obtain high contrast = 
to delineate mere clearly difference in 
intensity of fluorescence. However, for the. 
early phases of the angiography, low 
contrast. printing techniques were also. . 
used to detect earl fluorescein filling in- 
small vessels. i 
Maximal mydriasis was obtained. Foro 
each flucreseein stuđy, five times magnifi- 
cation stereophotographs were first takeh 
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Table 1.—Characteristics of Patient Populations 
















a i Ocular 
ce Characteristics Normal Hypertensive Glaucoma 
: No. patients hae : 23 36 32 
No. eyes : : 29 46 39 
No. patients, both eyes = > 
studied ` 6 19 8 
Sex 
M 7 13 18 
F 16 23 14 

















‘Race 


White 21 31 27 
Black 2 
Oriental 6 





























48.8 57.5 59.0 





- Systolic blood 
pressure, mm Hg 15 113.0 
Diastolic blood 
vo pressure, mm Hg 
Pulse: pressure, mm Hg 
Apolanation pressure, mm Hg 
Before fluorescence 29 14.0 15.0 16.3 46 19.5 22.0 
Atter fluorescence j 25 15.0 16.0 18.9 38 20.0 215 
Maximum applanation 
pressure, mm Hg 
`=% Area of disc 
Cupping 20 37.5 50.0 55.9 27 475 55.0 
Pallor 20 5.0 10.0 13.5 27 410.0 12.0 


130.0 146.9 27 120.0 130.0 
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Ocular 
Normal Hypertensive 
Percentiles Percentiles 
enemy at eee 
No. 30th 50th 76th No. 30th 50th 70th 





Nor- 
Years mail 


Bown nworne 





146.0 24 


26.0 39 
25.9 49 


62.5 33 
20.0 33 


Table 2.—Age Distribution of 
Patient Populations 
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6200A 


Fig 1.—Transmittance curves of filters. Note 80% transmittance at 4,650 and more than 95% transmittance at 5,250 A 


Ocular 
Hypertensive Glaucoma 


{ = Table 3.—Values ef Percentiles for Populations a7 


Giaucoma 
Percentiles 


E E EE ET 
30th 


50th 70th 














120.0 130.0 140.0 


18.7 20.5 22.3 
17.4 19.0 25.2 







70.0 80.0 85.0. 
40.0 55.0 60.5 
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Fig 2A.—Narmal eye: Rght optic disc 
demonsfating good coler with minimal 
cupping 


of the eptie disc with tie Allen rotary 
prism mm solor film (Kodachrome II). 
Contrel photographs of the disc were 
always taken with the camera set at high 
with the boester pack turned on and the 
filters in place prior to the injection of 
fluorescein. 

Infermed consent was obtained from all 
patients and subjects uncergoing fluores- 
cein angiography. 

Fluorescem angiography of the disc was 
performed en glaucomatous, ocular hyper- 
tensive, and normal subjects to determine 
the presence of two types of filling defects: 
absolute (areas of tozal hypofluorescence) 
and relasiveareas that fluoresce slowly or 
incompletely). These defezts are described 
in detai in the section or results. A large 
bolus of fluorescein sodium solution was 
injected rapidly into the antecubital vein. 
A total ef 10 ml of 5%, 5 ral of 10%, or 3 ml 
of 25% flhorescein was used. Starting seven 
seconds after the injection of the dye, 
serial photographs were taken at a rate of 
one per second for 20 expesures. Following 
the completion of the fluorescein angio- 
graphic shotography, the >atient’s intraoc- 
ular pressure was determined by Gold- 
mann applanation tenometry. 

Angic@rams were read prior to review- 
ing the clinical record of the patient, but 
some familiarity with the patient’s clinical 
history could not be totally avoided. At 
least two observers independently re- 

e viewed anc read all angiograms. The 
reading te@hnique was standardized to 
allow the simultaneous viewing of the color 
photographs and the fisorescein angio- 
gram-from two projeetor= with equal-sized 
images. The color stereophotographs of the 
optic discs were also observed in a hand 
viewer =t the angiogram reading to corre- 
late the observations of the angiograms 
with the appearance of tke floor and walls 
af the @tic cup. 

Some variables in intezpretation of the 
angiograms should be noted. Experienced 
judgment is requirec to dentify artifacts 
cue to improper printing. lens opacities, or 
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Fig 3A.—Glaucomatous eye: Left optic 
disc with extensive cupping, undermining, 
and pallor. 


excessive eye movements. Also, thick 
superficial retinal tissue, large blood 
vessels, or the overhanging rim of an 
undermined cup frequently obscured un- 
derlying disc tissue, leading to the 
appearance of filling defects or causing 
existing filling defects to appear larger. 

Consistency in reading the fluorescein 
angiograms was tested by having two 
observers read them independently. For 25 
patients with open-angle glaucoma, there 
was excellent agreement as to the number 
of absolute defects; observer 1 read 37 
absolute defects and the more experienced 
observer 2 read 36. However, there was 
some discrepancy in the number of relative 
defects; observer 1 counted eight and 
observer 2 determined five relative filling 
defects. 

With ocular hypertensive and normal 
eyes, there was slightly more discrepancy 
in the concordance of the readings. For the 
ocular hypertensive eyes, 14 angiograms 
were compared. Observer 1 counted 10 
absolute and 14 relative defects, while 
observer 2 counted 14 absolute and 12 
relative defects. 

Fluorescein angiograms of 20 normal 
eyes were read independently. Fourteen 
relative defects were reported by observer 
1 and 18 by observer 2. For absolute 
defects, there was a greater discrepancy; 
observer 2 consistently counted 13 small 
absolute defects in the center of the disc, 
while observer 1 considered these as rela- 
tive and counted only 5 absolute defects. 
Thus, the distinction between relative and 
absolute defects can be variable for these 
central areas in normal eyes. For the data 
presented in this report, the more experi- 
enced observer's findings are presented. 

Our qualitative observations are based 
on more than 700 fluorescein angiograms 
that have been performed since this 
study began in 1971. Many angiograms 
have been done repeatedly for follow-up 
purposes in the same patient. An analysis 
of 34 eyes that had 112 repeated fluores- 
cein angiograms showed remarkable repro- 
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Fig 4A.—Normal eye: Left optic disc with 
central round excavation and good color. 





Fig 5A.—Gleucomatous eye: Right optic 
disc with. severe glaucomatous cup with 
pallor and undermining. 





Fig 6A.—Eye with normal ocular pressures 
and visual ‘ield with suspect disc. Left 
optic disc with good color of rims, pallor 
centrally, and moderate saucerization of 
temporal portion ef disc and suspect 
increased amourt of pallor. 


ducibility of the engiographic pattern with 
no signi‘icant change in number and size 
of filling deects. About 50% of the angio- 
grams were net technically adequate 
because of madvertent patient movement 
and poor dilatiomof the pupils, especially in 
glaucomatous patients. 

The charecteristies of the patient popu- 
lations are detailed in Tables 1 to 3. Normal 
subjects were those with no evidence of 
glaucoma. A few normal subjects had 
secondary glaucema in one eye while the 
other eye was normal on repeated exami- 
nations. Octlar hypertensive patients were 
those with normal visual fields and appla- 
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‘nation intraocular pressures of 21 mm Hg 
_ cor greater on two occasions, Glaucomatous 
| “patients had specific defects of the visual 
field characteristic of glaucoma® with 
-> associated changes of increased areas of 
pallor and cupping of the optie disc and 
ocular pressures greater than 21 mm Hg. 
All but three patients had chronic simple 
_(open-angle) glaucoma; two had glaucoma 
secondary to trauma and angle recession, 
‘and one had chronic angle-closure glau- 
=> coma. All glaucomatous patients were 
> receiving ocular hypotensive therapy at the 
-time of their fluorescein angiograms. 
~ The examination of the patients in- 
| eluded intraocular pressures by Goldmann 
© applanation tonometry. Applanation pres- 
_ sures were determined prior to and follow- 
_ ing fluorescein angiography. A retrospec- 
tive analysis of the patient's chart deter- 
mined the maximum applanation pressure 
recorded. Observations of the optie disc 
rere made with direct ophthalmoscopy, the 
slit lamp and contact lens, and by stereo- 
-photographs. Areas of cupping and pallor, 
expressed as percent areas of the dise were 
determined by the use of transparent 
-templates of. varying sizes. Tonography 
‘and gonioscopy were also performed rou- 
_ finely. Central and peripheral visual fields, 
_.. both kinetic and statie and profiles, were 
a done on the Goldmann perimeter. Eyes 
` were classified by a primary visual field 
defect ranging from a paracentral scotoma 
to an advanced field defect of loss of one or 
more quadrants. All field defects were 
generally dense to the V-4e isopter. 
: For: statistical analyses, nonparametric 
_. two-tailed tests were used, including x° for 
|) determination of independence of samples 
“and the Mann-Whitney U test for compar- 
: son of frequency distributions.” The 
-< Yanges of the values of the data are given 
in percentiles with the median as the 50th 
“percentile. The level of significance was 
‘chosen as P < .02. 
RESULTS 
General Description of 
Fluorescein Filling Patterns 


























All control: photographs indicated 
the efficiency of the filters in greatly 
eliminating pseudofluorescence. Since 
the transmission characteristics of the 
barrier filter allowed increased trans- 
“Mission of the fluorescent light from 
the fluorescein dye stimulated by an 
increased amount of exciting light 
-from the flash accessory, enough dye 
‘owas excited that the smaller blood 
-vessels could be visualized adequately. 
-The high resolution and high contrast 
of the angiogram therefore permitted 
“the early recognition of fluorescein 
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within smal! blood vessels (Fig 2C, 4B, 


5B, and 6E}. On comparing the color 
photograph and angiogram, one of the 
first observations was that vessels 
that were not visible on the color 


photograph were readily apparent- on 


the angiogram. 

The earliest phases of the angio- 
gram showed fluorescein within the 
choroid and optic disc, usually simulta- 
neously. With the elimination of pseu- 
dofiluorescence, the detection of the 
first sign of choroidal fluorescence 
was more sensitive. This was seen as a 
scattered diffuse glow so that the 
visualization of the retinal vessels 
appeared in silhouette. Usually the 
optic. dise showed simultaneously a 
small vascular fluorescent network of 
vessels appearing deep within its 
substance (Fig 3B). 

The chorcié did not fill uniformly. It 
showed a patehy pattern that tended 
to coalesce end become a diffusely 
fluorescent background as the chorio- 
capillaris filed (Fig 2B to G, 3C to E, 
4C to F, 5B toG, 6B to E). Areas of the 
choroid filled segmentally, indicating 
different circulation times for sepa- 
rate areas ef choroid. The nasal 
choroid generally filled first (Fig 2B, 
5B, and 6B) 

The deep disc circulation appeared 
to be related specifically to the 
appearance of fluorescein within the 
choroid. Evidence for this was noted 
in three instances. When a cilioretinal 
artery fluoreseed, small vessels usual- 
ly in the depth of the cup of the disc 
also fluoresced (Fig 3B). This occurred 
prior to the appearance of fluorescein 
in the retinal vessels. Second, the disc 
fluoresced with a fine network of 
vessels coincident with the peripheral 
choroidal flush (Fig 2B). Third, in 
cases of peripapillary atrophy, the 
large choroidal vessels present deep to 
the atrophy fluoresced at the same 
time fluoreseein appeared within the 
fine network of disc vessels (Fig 
5B). 

Similar te the choroid, the dise 
showed a segmental pattern of filling 
with fluorescein. This was observed as 
a difference in fluorescein filling or a 
hypofluorescence generally detected 
as a differenee of fluorescein inten- 
sity in various areas of the disc. This 
characteristic of disc filling was clas- 





sified as absolute or relative. 

The absolute defect is an area of the 
dise that demonstrates total hypo- 
fluorescence or nonfilling throughout 
all phases of the fluorescein angio- 
gram. The defect is particularly 
observed in the early arterial phase 
and the late venous phase (Fig 2C to 
G,3C to E, 4D to F, and 5B to G). This 
type of defect usually corresponded to 
areas of severe pallor seen in the color 
photograph. It often occurs in the 
deepest part of the cup where the 
grayish dots associated with the 
presence of lamina cribrosa are most 
readily seen. 

The relative filling defect refers to 
an area of the disc that either fills 
more slowly (time delay) than other 
areas of the dise (Fig 2C to G, 4B to F) 
or never achieves total fluorescence 
(intensity) compared to other areas of 
the dise (Fig 3C to E, 6B to E). Time 
delay relative defects are therefore 
defined as areas of the disc that show 
delay in filling with fluorescein in the 
arterial phase, but at full arteriove- 
nous phase show filling homogeneous 
with the surrounding areas of the disc. 
The relative intensity defect is ob- 
served when, at full arteriovenous 
phase, areas of the disc are not filled 
with the same amount of fluorescein 
as other areas. Relative defects were 
commonly seen in the nasal rim of the 
disc. 

Within the same optic disc, areas of 
absolute and relative filling defects 
were observed (Fig 3C to E, 5B to E). 
Cireumseribed filling defects within 
the disc may be seen either centrally 
or peripherally. When they are cen- 
tral, they are usually deep in the floor 
of the cup, and peripherally they are 
found usually in the rim of the dise. 
The area of the disc occupied by a, 
defect varies in size from small 
circumscribed areas to one half of the 
dise, either superior, inferior, tempo- 
ral, or nasal. 


. 


Fluorescein Filling Patterns of 
Normal, Ocular Hypertensive, 
and Glaucomatous Discs 


The normal optic dise with a small 
central cup and area of pallor (Fig 2 
and 4) showed generally two patterns 
of filling. The most common pattern 
was the presence of filling defects or , 
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3 iore 3 
Fig 2B.—No mal eye: First appearance of fluorescein demonstrating disc filling with choroidal filling before retinal arterial phase. Note 
glow from c=enwwal dise, segmental area of filling of disc nasally between 2 and 4 o'clock, and retinal vessels in sil nouette as choroid fills. 
C, Normal ewe Retinal arterial phase demonstrating intensification of segmental disc filling between 3 and 4 o'clock nasally and between 
9 anc 10:3C oTlock superior temporally. Areas between these portions of disc without fluorescein are called relative filling defects. D, 
Normal eye Later recinal arterial phase showing progression of disc filling inferiorly and relative filling defect superiorly in disc rim 
between 10%3C and 12:30 o'clock. Note also defect at 12 o'clock in cup between major vessels and area of pallor. E, Normal eye: Early 
arteriovenoms phase with continued differential between superior half of disc filling and inferior disc filling. F, Normal eye: Later 
arteriovenoms Dhase, demonstrating intensification of superior disc filling and filling of choroid. G, Normal eye: Arteriovenous phase with 
no differenta “illing defect of disc and homogeneous filling of choroid present. Filling of superior rim of disc confirms a relative filling 
defect. Note persistence of filling defect at 12 o’clock in superior part of cup between vein and artery in area of pallor, indicating absolute 
defect. Refer > Fig <A for color photograph. 





Fig 3B.—Glaucometous eye: Early retinal arterial phase demorstrating fine network of linear blood vessels in depth of optic cup. Note 
what appears to be superior nasal cilioretinal artery filling simulaneously with fine vessels in depth of cup. C, Glaucomatous eye: Lack of 
filling of nasal half of optic disc with uniform filling of surrounding choroid. D, Glaucomatous eye: Early arteriovenous sequence with 
delayed filling of nasal half of optic disc. E, Glaucomatous ey=: Full venous phase, demonstrating hypofluorescence in depth of cup 
superior nasally between 10 and 12 o'clock. Rim of disc is unifermly filled. Angiographic sequence demonstrates delayed relative filling 
defect of optic disc nasally with absolute defect present supericr nasally in cup where lamina cribrosa is quite evident. Refer to Fig 3A for 
color photograph. 
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Fig 4B.—Normal eye: Early arterial phase showing segmental 
optic disc filling from 4 to 6 o'clock and from 8 to 9 o'clock with 
homogeneous glow from choroid. C, Norma! eye: Arterial phase 
with segmental filling of rims of optic disc intensified from 3 to 5 
o'clock, from 8 to 10 o'clock, and from 12 to 2 o'clock. Intensity of 
cilioretinal arteriole inferior temporally appears similar to that of 
fluorescence from disc arterioles. D, Normal eye: Early arteriove- 
nous phase demonstrating filling in of deep circulation of disc 
with relative filling defects persisting on rim between 10 and 12 
o'clock, 2 and 4 o'clock, yet defects becoming less apparent. 
Central area of pallor in depth of cup shows hypofluorescence. E, 
Normal eye: Arteriovenous phase with homogeneous filling of 
disc with filling defects apparent in superior portion of pallor of 
disc, especially in area between vessels. F, Normal eye: Late 
venous phase demonstrating that superior areas of pallor have 
drained faster so that filling defects appear absolute. Sequence 
shows circumscribed relative filling cefect peripherally between 
10 and 12 o'clock and absolute defect in depth of superior pale 
portion of cup between major vessels. Refer to Fig 4A for color 
photograph. 








Fig 5B.—Glaucomatous eye: Early arterial phase with partial filling of prelaminar portion of disc, vessels, and choroid. Note filling defects 
of disc between 10 and 12 o'clock, 5 and 7 o'clock, and 2 and 3 o'clock nasally. Large choroidal vessel in 10 o’clock meridian of optic 
disc and peripapillary choroid is visible on fluorescein but not in Fig 5A. C, Glaucomatous eye: Full arterial phase. Choroid is filling in; 
however, choroidal pattern is irregular. Filling defects of disc persist. D, Glaucomatous eye: Early arteriovenous phase. Choroidal 
circulation is filling. Absolute filling defects present superiorly between 40 and 12 o'clock and inferiorly between 5 and 7 o'clock. Relative 
defect present nasally between 2 and 3 o'clock. Temporal area of disc becoming more fluorescent and filling in. E, Glaucomatous eye: 
Early arteriovenous phase with choroid being uniformly filled. Absolute defects still apparent as in Fig 5D. Temporal area still persists in 
lack of fluorescence. Relative nasal defect now filled. F, Glaucomatous eye: Late arteriovenous phase with absolute filling defects of disc 
above, below, and temporally and uniform choroidal filling. G, Glaucomatous eye: Late venous phase, demonstrating total and 
permanent avascularity of superior portion of disc between 10 and 2 o'clock with retrolaminar staining of remainder of optic disc. Refer 
to Fig 5A for color photograph. 
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ypofluorescence in the central area 


_of the dise or the rasal rim, or both. In 
-the central area, defects were usually 
relative but many times small circum- 
_geribed absolute filling defects were 


een in the depth of the cup corre- 
sponding to the area of greatest 
allor. Also, smal circumscribed de- 
fects were usually seen where the dise 
ssues. as observed on color stereo- 
hotograph, were thickened and 
slightly elevated. This occurred fre- 
quently in portions of the nasal rim 
and also in areas between major 
-vessels where they crossed the rim. In 
the normal eye, it was frequently 
difficult to classify defects in the 
central area as absolute or relative. 
Large portions of the nasal rim 
_ showed relative cefects, usually of the 
_ time delay type. Commonly, the whole 
_ nasal rim exhibised hypofluorescence. 
The second pattern emerged in a 
smaller number of normal optic discs 
that showed no defects at all, but 
_ filled homogenecusly with fluorescein 
throughout all phases of the cycle. 
> -In the ocular hypertensive eye, a 
_ pattern similar to that of a normal eye 
was. observed, except that all dises 
-showed some type of filling defect. 
Generally, more of the nasal rim 
showed a relative defect and the 
central areas of the disc had more 
small absolute defects and larger 
areas of relative defects. Absolute and 
~ relative defects were also observed at 
__ the rim of the disc, especially at the 12 
and 6 o'clock positions. 
In the glaucomatous eye (Fig 3 and 
_ 5), a large number of absolute defects 
__ were noted. These varied in size from 
small dense circumscribed areas to 
__ larger ones invelving almost the whole 
-disc In entirely cupped discs with a 
_ large area of pallor, the entire disc 
_ appeared dark throughout the whole 
fluorescein cycle. Usually, absolute 
_— defects were seen in the floor of the 
cup, where the cup was deepest and 
__palest and where lamina cribrosa was 
evident. Absolute defects were also 
commonly seen at the 12 and 6 o'clock 
positions, beginning in the wall of the 
-eup and extencing to the dise rim and 
edge. Even the nasal rim, which 
_- tended to show a relative defect in the 
`= normal and ocalar hypertensive eyes, 
had absolute defects. A striking obser- 
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vation was the general lack of relative 
defects seen in glaucomatous eyes. 


Frequency Distribution 
of Fiuorescein Defects 


Statistical analysis of the data 
showed ne significant difference in 
sex, race, and age distribution among 
the three groups (Tables 1 to 3). To 
determine the difference in frequency 
of fluoresesin filling defects among 
the three populations, the observa- 
tions were classified as follows. 

First, any disc with a defect was 
counted as one unit (Table 4). Dises 
with only relative defects were sepa- 
rated frore dises that had absolute or 
relative defects, or both. Although 
ocular hypertensive patients showed a 
greater percent of discs with relative 
but not absolute defects than did 
normal discs, the difference was not 
statistically significant. Glaucoma- 
tous eyes had a larger number of dises 
with absolute defects, but normal and 
ocular hypertensive eyes had a propor- 
tionately |arger number of dises with 
relative defects. Statistical analysis 
showed highly significant differences 
between the normal and the glauco- 
matous group in the number of dises 
with absolute and relative defects 
(x? = 14.80, F < .001), and between 
ocular hypertensive and the glauco- 
matous patients in the number of 
discs with absolute and relative 
defects (x? = 21.66, P < .001.) 

Second. the total number of defects 















Tabie 4.—Number of Optic. Discs With Fluorescein Filling Defects 


Ocular 
Normal Hypertensive Glaucoma 
al pee anim’ 
No. % No. % No. % 
3 10 2 4 0 0 


Zero detects: 
Relative defects only 10 35 21 46 1 3 


Absolute with/without 
relative defects 16 5: 23 5 38 7 


5 0 9 
0 46 100 39 100 


Total No. of Discs 29 10 


Table 5.—Total Number of Fluorescein Filling Defects 





was determined for each population 


and classified as either absolute or 
relative (Table 5). Because many optic 
dises had more than one defect, this 
estimation indicated more precisely 
the frequency of defects in each popu- 
lation. There was no significant 
difference between the normal and 
the ocular hypertensive eyes but 
again, the glaucomatous eyes showed 
significantly smaller number of rela- 
tive defects and a significantly larger 
number of absolute defects than the 
normal (x? = 30.50, P < .001) and the 
ocular hypertensive eyes (x? = 32.97, 
P < .001). 

It had been observed that many 
normal dises have nasal relative 
defects and small relative or absolute 
defects in the central area of maxi- 
mum pallor. Since these defects 
appeared to be a normal variant and 
therefore a common background to all 
three groups, it was decided to elimi- 
nate these defects from our compara- 
tive tabulation (Tables 6 and 7). Under 
these circumstances, the same highly 
significant differences were still pres- 
ent for the number of dises with rela- 
tive and absolute defects and also for 
the number of absolute and relative 
defects between normal and glauco- 
matous eyes and hypertensive and 
glaucomatous eyes. For the total 


number of relative fluorescein de- 
fects, there is a decreasing percent 
from normal to glaucomatous eyes 
and inversely an increasing percent of 
















Ocular 
Normal Hypertensive Glaucoma 
ee rome mest, 
No. % No. % No. % 
Relative defects 27 60 47 56 8 11 
Absoitste defects 18 40 37 44 62 8 







9 
Total No. o? Defects 4 a0 84 100 70 100 
ie 46 take 39 aie 


5 1 
No. of optic discs 29 k 
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absonute dfecta (Tables 5 and 7). 

Heweve-, an analysis of the number 
of dises ~vich absolute and zero defects 
in oeuler hypertensive and normal 
eyes shewed a significant difference 
OC = 5.8, 02> P<.01), with the 
ocular hepertensive eyes having pro- 


o portionaey more dises with absolute 


detects and fewer with zero defects 
than normal eyes. In all the analyses, 
normal sne ocular hypertensive eyes 
showed nc sigmficant difference in 
number af relative defects. 
4manalssis of the number of discs 
with defcs or che total number of 
defects of the ocular hypertensive 
ayes showed no significant changes 
_ with the zpplanatien pressures ob- 
-served pict to and following fluores- 
ein angiozraphr or the maximum 
_ applanateor pressure recorded in the 
-patient’sekart (Table 3). 

Tables 8 and $ shew, for glaucoma- 
tous. eyes, the distribution of. dises 
wits dbsciu.e and relative defects and 
the namber of relative and absolute 
defects related to types of loss of 
visual fieHl. The category of advanced 
lossof fez! ncluded patients with one 
or micre than ons quadrant loss of 
visual fieE]. All dises except two with 

_paracentral field defects had signifi- 
cant fluores-ein filing defects. As the 
severly @ he fied defect increased, 
the prepo-timnate number of absolute 
defects. aopeared to increase until 
eyes with acvanced less of visual field 
“were macel. The number of filling 
deferts im taese eyes with advanced 
field less -psoportionately decreased, 
since ® many of these dises small 
_hypefluoreseent areas had probably 
merged tc ferm large areas of filling 
cefects,. i. 
Other fac-ors that could possibly 
affect the frequency of the filling 
defects, sueh.as age and the incidence 
of systemic diseases including the 
- diagnoses af diabetes mellitus, cardio- 
vascular disease, vascular hyperten- 
sion, end eerebrevascular disease, 
were considered and were found 
statistieall- aot to influence signifi- 
cantly either the ditribution of discs 
ith absolete and relative defects or 
the number af absolute and relative 
defects in the normal, ocular hyper- 
tensive, aad glaacomatous groups. 
Also, the “requency distribution of 
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Table 6—Number of Optic Discs With Fluorescein Falling Defects* 






Ocular ; =- 
Normai Hypertensive Glaucoma a 
No. % Ro. No. 
Zero defects 23.0 73.0 22.0. 42.0 2.0 
Relative defects only 3.0 105 10.0 22.0 0 
Absolute with/without ae 
relative defects 3.0 10.6 44.0 32:0 37.0 96.055 
Total No. of Dises 29 160 45 103 ; 39 wooo 


*Excludes nasal relative defects and/or one smalt relative cr absolute defect in central area ot 
pallor. 


Qculaz 
Hypertersive 
ere 


Relative defects 
Absolute defects 
Total No. of Defects 
No. of optic discs 





*Excludes nasal relative defects and/or one small relative oF abselute defect in céntral area of 
pallor. a 





Table 8.—Number of Optic Discs With Flucrescein Fitting Defects: 
Glaucomatous Eyes 


Total No. 
‘of Discs 





< No. of Discs | 
With Detecta? f 






Eyes With Detects 
Paracentrai 6 6 4 : 
| 
or temporal step 7 pF 7 
Arcuate to “4 





periphery 8 £ 8 “ 
| 
more quadrant loss) 13 13 13... fe 
Lol ee a eS ee 


*Excludes relative nasal and/or small absolute or relative gefest in certral area of pallor. 





Table 9.—Totai Number of Fluorescein Filling Defects: Glaucomatous Eyes 










Total No. of Defecis No. of Detects* 
Type of Visual No. of ri, oe Ay 
Field Loss Eyes Relative Absolute Relative Absolute 
Paracentral 6 1 8 










s s 
Paracentral & nasal i 


or temporal step 7 3 16 To 12 a 
Arcuate 5 o 9 9 ae ; 
Arcuate to periphery 8 1 13° ə g ; 






Advanced (one or 
more quandrant 
foss) 






*Excludes nasal and/or small absolute or relative defect in central area: pallor. 
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‘eyouali, diastolic, and pulse pressures 
were not different among the three 
_groups (Table 3). The levels of appla- 
nation pressure following fluorescein 
angiography had statistically no sig- 
‘nificant effect on the distribution of 
uorescein defects since, in all three 
‘cups, there was no significant 
ifference between the applanation 
_ pressures prior to and following fluo- 
_rescein angiography. 










COMMENT 


<: Improved methods for studying the 
circulation of the eye, especially the 
ic nerve, will aid in determining 
“the vascular pathogenesis of the vi- 
sual- feld defect in glaucoma. 
Studies using the injection of sub- 
tances?!" and histochemical 
staining’ do not demonstrate the 
dynamic physiologic circulation. 
“herefore, in vivo studies must be 
mployed to uncerstand the ocular 
irculation adequately. 
-Since Novotny and Alvis” described 
hë use of fluorescein to study the 
irculation of the eye, many refine- 
ments have been made in the method- 
logy for fluorescein angiography. 
_ The technique described in this report 
_ is one of these refinements. By using 
a camera flash with increased light 
output, high transmittance interfer- 
ence exciter and barrier filters, and 
printing for contrast, we have been 
able to document the early appearance 
_ of fluorescein and the resolution of 
_ ‘small blood vessels. Vessels not visible 
on the color photographs can be seen 
_ deep to the surface of the dise. 
The technique has almost totally 
__ eliminated pseudofluorescence or arti- 
_ factual fluorescence of the optic dise, 
| making it possible to recognize fluo- 
_-rescein in the optie disc and choroid 
_ more accurately and earlier in the 
: angiographic sequence. The earliest 
- sequences of filling defects are much 
_ more apparent, especially in the early 
_ arterial phase. When the arteriove- 
nous phase is reached, the underlying 
_ deep dise circulation is usually ob- 
secured by the small superficial retinal 
~ -yentiles crossing the dise margin.” 
Our observations on filling patterns 
_ of the optie disc support the anatom- 

ical scheme of Hayreh® or that of 

Lieberman et al; the vascular supply 
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to the optic nerve head is primarily 
from the short posterior ciliary 
arteries and the prelaminar region is 
supplied mainly by the centripetal 
branches from the peripapillary cho- 
roidal vesseis’ er from branches of the 
scleral short posterior ciliary ar- 
teries.? Our studies have demon- 
strated that the choroidal and deep 
dise circulation usually fill simulta- 
neously, independent of the retinal 
circulation. The superficial dise ves- 
sels filled with the retinal vessels. The 
localized or segmental filling of the 
optic disc is consistent with the 
segmental supply of the short poste- 
rior ciliary arteries seen anatomical- 
ly.* Our observations of the filling 
patterns of the normal dise are similar 
to those made by Evans et al’* using a 
fluorescein. cineangiographic tech- 
nique for study of the circulation of 
the optic nerve head. 

Decreased fuerescence of the disc, 
both diffuse and localized, as shown 
by fluoreseein angiography, has been 
documented in patients with ad- 
vanced and circumscribed field 
loss." In contrast to most of the 
previous studies that have described 
generalized hypofluorescence of the 
optic disc in glaucoma, our observa- 
tions have stressed the evaluation of 
the fluorescein angiogram by the 
detection of localized areas of hypo- 
fluorescence. In the development of 
our techniques, a major aim has been 
to improve centrast so that differ- 
ences in lecaiized areas of fluorescein 
filling could be easily detected. 

To evalaate eyes with ocular hyper- 
tension and glaucoma, a thorough 
systematic description was required 
of the nermai eye. We determined 
that localized areas of hypofluores- 
cence occur in normal eyes, especially 
in the nasal rim and the central area 
of maximum pallor, which usually 
corresponds te the deepest part of the 
cup of the dise. In a normal eye, these 
areas eventually reach almost the 
same homogeneous concentration of 
fluorescein as the neighboring areas 
that show fal fluoreseein filling. The 
presence of these relative filling 
defects in nermal eyes has been noted 
previously, especially on the nasal 
rim 

Once the normal variations were 


documented and classified, they could 
be excluded from the estimation of 
defects in the ocular hypertensive and 
glaucomatous eye (Tables 6 and 7), 
removing unnecessary background 
“noise,” and allowing a truer picture 
of the difference between the ocular 
hypertensive and normal eyes to be 
obtained. Glaucomatous eyes are high- 
ly significantly different from normal 
and hypertensive eyes, having more 
absolute defects and fewer relative 
defects. Furthermore, in glaucoma- 
tous eyes the number of absolute 
defects appear to increase with loss of 
visual field. Similarly, the number of 
discs with absolute defects in hyper- 
tensive eyes was greater than that in 
normal eyes. 

However, with our qualitative tech- 
nique of identifying relative defects 
by visual inspection, no difference in 
incidence of relative defects were 
noted between normal and ocular 
hypertensive eyes. A more quantita- 
tive method for evaluating relative 
defects is needed to determine wheth- 
er or not such a difference actually 
exists. 

The fact that localized areas of 
hypofiuorescence were more numer- 
ous in hypertensive and glaucomatous 
eyes than in normal eyes may eluci- 
date the pathogenesis of the disease 
process in glaucoma. The development 
of visual field loss generally occurs 
also by localized areas of involvement 
that gradually merge to encompass 
larger quadrants of the visual field. 
Our observations indicate that a simi- 
lar process occurs in the optic dise and 
seems to correspond with the level of 
visual field. It appears that in the 
pathogenesis of glaucoma only a few 
small areas of the optic nerve may be 
involved initially (Fig 7). As the 
disease progresses, more areas of 
hypofluorescence occur, some becom- 
ing larger and merging with other 
areas. The disease therefore may 
progress by a series of discrete events, 
steps or “quanturn jumps.” Some 
observations suggest that loss of 
visual field may also occur in such a 
manner.” 

One reasonable explanation for the 
areas of hypofluorescence or filling 
defect is that these are areas of 
decreased blood supply. Other expla- 


Fluorescein Angiographic Defects—Schwartz et al 





OCULAR 


HYPERTENSION 


Smal -Relotve 


Flucescein and Size of 


Filling Defects 


Fig 7.--Goxrelation of fluorescein detects with clinic 
Increase ir size of boxes represents increases in o 


nations are possible: for instance, the 
areas of aypofivorescence could be 
areas of thickened tissue that simply 
mask the facrescsin, which actually is 
present with a relatively normal blood 
Supply. Tas exolanation does not 
“aapear to 3e valid for filling defects 
-that occur deep in the cup, especially 
where littl» tissue is present. 
In suppert of the hypothesis that 
filling defects, particularly absolute 
ones, tepresent areas of ischemia is 
‘their high carrespondence with the 
s of puller of the dise. However, 
-areas of pallor do not always corre- 
Spond to areas of avascularity (Fig 6), 
ad this may be attributed to scat- 
' Tering of lich: by tissues such as glial 
tissue, so that ephthalmoscopically, 
tke disc aspears pale If areas of 
fluorescein Sling defects are areas of 
ischemia, this concept ‘supports the 
vescular theory for the basis of the 
visual field less. This may be espe- 
‘ally pertinent in view of the fact 
that ocular 1ypertensive eyes without 
visual field bss have an increased 
number of ¢iscs with absolute fluores- 
cein filling eefeets. indicating that the 
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Increased Number 


Relative and Absolute 
Fluorescein Defects 


vascular defect is present before any 
loss of visual field has occurred. 

Subsequent to the presentation of 
our observations, Spaeth" has noted 
similar findings on the occurrence of 
relative and absolute defects, which he 
terms “filling delays” aid “filling 
decreases,” respectively. However, he 
has not published data on the inei- 
dence of filling delays or filling 
decreases in normal, ocular hyperten- 
sive, or glaucomatous eyes, or a 
description of the fluorescein filling 
pattern of the normal dise. It also 
appears from Spaeth’s published pho- 
tographs that his criteria for reading 
fluorescein angiograms differ from 
ours. We would classify some of his 
dises with “filling delays” as absolute 
rather than relative defects, Also, his 
photographs show relative defects or 
“filling delays” that are not indicated 
as being present in his description of 
the angiogram. This points to a need 
for a standardization of criteria and 
terminology for interpreting fluores- 
cein angiograms, 

The importance of relative defects 
is not clear. They may be a normal 
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GLAUCOMA 


Incréased Number. | 
and Size of 
Absolute Defects 


al observations of changés of ocular pressurs, optic disc, and visual field. 
cular pressure and optic disc cupping and pelio:. 





variant; representing segmental blood 
supply to the disc, and have no predic- 
tive valie. However, they may repre- 
sent arsas of compromised vascular. 
supply to the dise and: they may. 
progress into absolute defects as addi- 
tional vascular compensation proves 
impossible and visual field defects 
develop. Thus, each optic disc has 
normally aertain number of relative 
defects representing physiologic vari- ae 
ations of bood supply by the numer- 

ous short posterior ciliary arteries. 
With inereasing ocular pressure and 


the development of visual field loss, a 


number of felative defects turn into 
absolute defects. Thus, the number of 


dises with relative-defects diminishes, + 


This explains the inverse relationship 


that we hare neted between the inci. 


dence of absolute and relative defects. 
This concept of progressive changes of 


the fluorescein filling defects asso > 


ciated with changes of ocular pressure 
and visual fidd is illustrated in 
Fig 7. 

The particular clinical value of iden- 
tifying abselute defects has yet to be 
proved. If the presence of absolut 

























ign of visual field loss, it could be 
-invaluable in assessing the suspect or 
dcular hypertensive patient and antic- 
pating the progression of the disease 
with loss of visual field. The objec- 
tivity of the fluorescein angiogram is 
theoretically superior to the subjective 
visual field, but there are the draw- 
backs of unclear media, variable fixa- 
on, and occasional adverse reactions. 
Additional studies quantitating the 
degree of fluorescein defect are 
required. This would be especially 
useful. in separating hypertensive 
from normal subjects. Longitudinal 
follow-up is necessary to determine 
the incidence and progression of abso- 
lute and relative defects in normal, 
suspect, and glaucomatous patients, 
especially those with early field 
changes as paracentral scotoma. 
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Topography and Extent of Fluorescein Filling Defects 


Summer L Fishbein, MD, Bernard Schwartz, MD, PhD 


+ The tepegeaphy and extent of local- 
: ized areae of hypefluorescence or abso- 


«fete filling defects of the optic discs of 


< glaucomatous patients: correlated posi- 
tively with the ioss of visual field. Filling 
defects teaded to cluster at the inferior 
and ‘superior poles of the optic disc and 
were closer to the disc margin than to the 


/.scenter. The location of the defects corre- 


< Spoaded with the expected site of visual 
_ Tlc loss. “here was a positive correlation 
between ie percent area of the filling 
_ defects and thexiegree of visual field loss. 
These observations: support the concept 
_ that Juorescein: filling defects of the optic 
‘disc: in gaecema represent areas of 

ischemia fai are highly correlated with 
_ less:of viswai field. 

(Arch Opt tkalmot 95:1975-1979, 1977) 


enera ized hypofluorescence of the 
dise as demonstrated by fluo- 





=i rescin angiography, has been de- 


scribed in glaucomatous patients," as 
have localized areas of hypofluores- 
cence or filling defects.” Begg et al’ 
specifically related a fluorescein de- 
feet of the disc toan arcuate defect in 
the visual Seld: In this issue we report 
a high iscidence of: discs showing 
‘filling defects and a significant num- 
ber ef filling defects in glaucomatous 


patients with field loss compared to 
< ocular hypertensive and normal pa- 


e 


tients (see page 1961). The purpose of 
this report iste analyze quantitatively 

the extent of these defects and their 
. pographe relationship on the optic 

cise to the lecation of the loss of the 
visual fek : 


MATERIALS AND METHODS 


The fluorescein angiograms of 37 eyes in 


30 patients with glaucoma and visual field 
loss were studied. All but three of the eyes 
had chronic, simple (open-angle) glaucoma. 
Two had glaucoma secondary to blunt 
trauma with recessed angles and a third 
had chronie angle closure glaucoma. The 
classification of the type of visual field 
defect as well as the patient population are 
listed in Tables 1 and 2. All of the glauco- 
matous patients were receiving ocular 
hypotensive therapy at the time of their 
fluorescein angiograms. All visual fields 
were done on the Goldmann perimeter by 
static and kinetie perimetry. Twenty-five 
of the visual field defects were superior to 
the 0° to 180° meridian of the visual field, 
11 were inferior, and 1 bridged the 0° to 
180° meridian. Tke techniques for Auores- 
cein angiography and reading the fluores- 
cein angiograms have been described (see 
page 1961). Only absolute defects, defined 
as an area of nonfilling in the full arterial 





and vercus phase »f the angiogram, weré: 
studied. 
Informed consent was obtained from all. 
patients undergoing fluorescein angiogra- 
phy. l A 
To topographically compare the location 
of the field defect with the location of the 
filling defect, the form used to plot the : 
Goldmann visual feld was attached to a 
wall. Then the 35-ram positive of the fluo- 
rescein angiogram in the early arteriove-- 
nous phase was positioned in a slide. 
projector se tha: the anatomic relationship | 
of the disc correlated with that of the blind’ 
spot of the visual fæld, that is, the supero- 
temporal part of the disc was overlaid on. 
the inferonasal par’ of the blind spot. With 
the zoom lens of the projector, the size of. 
the disc was made equivalent to the size of 
the blind spot on the form. The fluorescein 
filling defect was “then: traced on semi- 
transparen: paper superimposed. on the- 


Table 1.—Characteristics of Patient Popuiatian 





No. 
Absolute 
Defects 
9 
8 


Type of Visual 
Field Loss 








Sex Race 


No. of A 
Eyes F 


Paracentral scotoma 5 3 1 te 
Paracentral scotoma & ; 
nasal or temporal step 7 4 3 vs 





M White Black 
2 4 
3 4 


periphery : 14 8 4 4 8 0 
: 
quadrant ioss} 24 12 4 8 41 1 
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Table 2.—Age Distribution of Population 
Paracentral ; 


Scotoma Arcuate 
& Nasal or Scotoma 
Paracentral Temporal Arcuaie te 
Age, yr Seotoma Step Scotoma Periphery Advaneed* 


30-39 B 
80-89 E a 
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atched area). 


g 1.--Visual field with superior arcuate scotoma (dark cross- 
atched area). Location of absolute fluorescein filling defect on 
ptic disc (solid area) shown in relation to blind-spot (light cross- 








Fig 3.—Visual field with temporal scotoma (dark cross-hatched 
area) and step. Note fluorescein filling defect is on nasal side of 
disc (solid area), shown in relation to blind spot (light cross- 
hatched area). 











Fig 2.—Visual field with double arcuate scotoma (dark cross- 
hatched area), Absolute fluorescein defects, 
inferior poles of optic disc {solid area), shown in relation to bind 


spot (light cross-hatched area). 


gual field. Examples of these are shown 
in Fig 1 through 4. 

By moving the projector farther away, 
the size of the dise was enlarged to about 
ten times its size in the 85-mm positive. 
The tracings of the dise and defects. were 
then redrawn. Although in general the — 
filling defects were ovoid in shape, three 


-dises had defects that. were irregular and 


Fig 4.—Visual field 
at Superior and 





scotoma (dark cross-hatched areas), 
defect in superior part of disc correspon 
However, there is an additional defect near inferior pole of disc 


with superior arcuate scotoma, paracentral 
and nasal step. Filling 


shown on blind spot (light cross-hatched area), which does not 
correspond to any field loss. 


extended over iarge areas. These defects 
were divided into shapes resembling 
circles: The geometric centers of the defect 
and the dise ware estimated at the inter- 
section of their major axes and a line was 
drawn from the center of the disc through 
the center of the defect to the margin: of 


‘the: dise (Fig 3). This line was used: to 


obtain the location of the defect in degrees 
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relative to the margin of the dise. For both 
right and left dises; 0° to 180° was always 
nasal, 180° to 360° was always temporal, 0° 
and 360% were 12 o'clock, and 180° was 6 
o'clock. í 

The relative distance of the defect from 
the margin of the dise was then deter- 
mined as a ratio of the radius of the dise (©) 
minus the distance of the center of the 
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ds with site of field loss.” 





. 
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Table =.—Dsstribution ef Centers of 
Ab-olute Fluorescein Filling 
Defects 






Nasal 33 
Tempor” 32 
Supero 34 
inferior 31 
Supero samal : 20 
Super 2rmpcral 14 
lefero:nese: 13 


Inferortemporal* 


*Includes 2esters of absolute defects on 180° 
- meridian. 


defect from he margin ef the disc (B) 
divided by <x mdias of the dise (C). This 
Was Sxpresse. as a pereertage by multi- 
plying the quctient by 100{C-B/C x 100). 
- “The aréa: o tae defects end those of the 
dics were measared by plenimetry, using 
a cGnpensatine polar planimeter. For 
‘Statistical analyses, nouperametric two- 
talee tests vereused, ineluding the Mann- 


ae Whitney U fer comparison of frequency 


cistributiors and the Spearman rank coef- 
ficient for crelstions," Tha ranges of the 
values of tke «ama are giver in percentiles 
with the mélicn as the 50th percentile. The 
level of ‘Significance wes chosen as 


FESULTS 


ee A the päcdiscs examined had at 
least one aaselute defect, and the 





average number per dse was two 
(Table 1). The distribction of the 
centers of tke defects Ly. quadrants 
and angles ase shown in Tables 3 and 
4. There isaic significant difference in 


_ distributioa of defects among the 


quadrants e halves cf the disc. 


_Hewever, tie-eis a definite clustering 


at the supezicr and in®erior poles, 


~ especially xt 180° (6 o’sleck position). 


This is shewa by the median of the 


< frequeney dstribution for all the 
centers of tne defects being 175° 


(Table 5), he peak in the frequency 


ae distributior po: (Fig 6) and also in the 


compasite ple: (Fig 7). No significant 
differences were noted for the loca- 
tion ef cen-ez of filling defects when 





comparing 2y2s with large and small 
amounts of visual field loss. 


The frequency distribution of the 
locations of the-center of the fluores- 
cein defects “nm relation to the rim 


_ {Table 6. anc. Fig 8) indicates that most 
of the defe : 
= margin as apposed to the central area 


te cceurred near the dise 





















Table 4.—Frequency Distribution in Degrees of Location-of Senter of Absolute 
Filling Defects on Optic Disc © æ 


No. of Fercentiles = 
Type of Visual Absolute (nectar ante tte, a 
Field Loss Defects 25th 50th 75th Mean - 


Paracentral scctoma 9 40 
Paracentral scctoma & 
nasal or temporal step 
Arcuate scotoma 
Arcuate scotoma 
to periphery 
Advanced (one or more 
quadrant loss) 24 50 





-250 > 195, 


85.0 175€ 202.9 : 330.0 
Location, distance from j 

center of disc: to 

margin, % 
Area of all defects per 


disc to area of disc, % 37 












Table 6.—Frequency Distributions of Location of ‘Centers of Absolute Filling | _ 


Defects in Relation to Margin of Optic Disc* 










Percentiles 

Type of Visual 
Field Loss 

Paracentral scotoma 


Paracentral scotoma & 
nasal or tempcral step 


Arcuate scotoma 10 
Arcuate scotome 
to periphery 14 47 


Advanced (one cr more 
quadrant loss) 





No. Absolute 
Defects 









25th 30th 









75th Mean 














75 61 


*Relative distance determined by radius of disc. minus distance o center of defect to margin of dis 
divided by the radius of disc. Percentage achieved by multiplying-quotient times. 100. oe 






Tabie 7.—Frequency Distribution of Percent Area o° Total Absolu 
Defects of Optic Disc to Area of Disc f 


te Filling 












Percentiles _ 
No. Optic a 
Discs 








periphery 21 24 19 
Advanced (one or more 
quadrant loss) 







of the disc. The median for the whole 
group is 63% (Table 5); the median is 
about two-thirds closer to the margin 
than to the center of the disc. No 
significant differences were obtained 
for distance of centers of filling 


defects to cise margin when compar: 
ing eyes with largeand small amounts: 


of visual field loss. 
The planimetrie measurement of | 

the area of zhe defeets was expresse 

as a percentage of the area of the dise 
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Superior 


\ 


B Temporal 270°% | soe Nosal 


180° 
inferior 


Fig 5, Method used for determination of distance of center of 
fluorescein filling defects from. center of disc to its margin. Extent 
_ of filling defects at 5 and 11 o'clock outlined by heavy solid lines. 
Distance from center of disc to center of defect indicated by A 
_Yadius of disc, C; and distance from center of defect to margin of 
disc, B: 






PERCENT FREQUENC 





345 15 45 75 105 435 


ANGLE (DEGREES) 


2 Fig. 6.—Frequency distribution of centers of fluorescein filing 
-= defects in degrees in relation to disc margin. 


165 195 225 255 285 35 345 











PARACENTRAL 

STEP +PARACENTRAL SCOTOMA 
ARCUATE 

ARCUATE TO PERIPHERY 
ADVANCED 





270-4-— 
TEMPORAL 


INFERIOR 


Fig 7.-Location of centers of absolute fluorescein defects on 
optic disc. 


PERCENT FREQUENCY 








80 39 100 


DISC RADIUS (C) MINUS DISTANCE FROM CENTER OF DEFECT 
TO MARGIN OF DISC (B) 


DISC. RADIUS (C?) 


Fig 8.—Frequency distribution of centers of fluorescein detects as 
relative distances from center of disc to disc margin. 


10-20 30 40 50. 60 70 





x100 


>that was occupied by the filling 
<- defeets (Table 7). The greater the 
_ area, the more advanced the loss of 
visual field. (Spearman correlation 
- ot = + 0.8672, P = .028). Furthermore, 
if the percent area of filling defects in 
-eyes with moderate visual field. loss 
“associated with paracentral scotoma, 
~>sparacentral scotoma and nasal and/or 

temporal step, and arcuate scotoma 

are compared in frequency distribu- 

tion to area of defect in eyes with the 
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greater visual field losses of arcuate 
seotoma extending to the periphery 
and the advanced type of visual field 
loss, there is a significant difference 
(Mann-Whitney U = 238, P = .038). 
Age, incidence of vascular hyper- 
tension, diabetes mellitus, and cardio- 
vascular disease, and level of blood 
pressure (systolic, diastolic, and pulse 
pressure) did not show any significant 
correlation with extent of loss of 
visual field or with pereent area of 


filling defect. Therefore. they did not 
contribute to the correlation of extent 

of loss of visual field with percent area 

of the filling defects. 

The sites of the absolute defects 
corresponded with the expected sites 
for the visual field defects in all but 
three eyes, two with paracentral 
scotoma and one with arcuate scoto- 
ma. For such an evaluation, it was 
assumed that filling defects at the 


superior and inferior poles would show 
. 


4 
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corresponeing loss extending into the 
nasa. fied A similar relationship was 
assumed forthe nasal-side of the dise 

in reiatior te temporal field loss. Such 
eorrespanceace is shown in Fig 1 
 throggh @ Besides the absolute fluo- 
—rescein filling defects that corre- 
“sporied 2% the loss of visual field, 
“= Mang disses had additional absolute 
» defests TAg 4). 


COMMENT 


These: sesults again point to the 
_oecurrernce of localized fluorescein 
filling defects in glaucomatous eyes. 
in this sudy only absolute defects 
were evyaiuated, that is, areas of 

- complete lack of fluorescein filling 
 througkovt the entire cycle of the 
fuoresceia angiogram. Our compan- 
ion study. was more qualitative in 

-natare apd was concerned primarily 
with deie-mining the number of abso- 
lute-defiects present. In this report, a 
mors quantiative approach was 
achieved sy determining the areas of 
the fucrescein defects by planimetry 
and. their leration in degrees by 
meridian and by distance from the 
dise margin: 

o Taere was a definite clustering of 
the Allmz defects, especially at the 
infevior pole of the optie disc. A corol- 

"lary to ches observation was that 25 of 
the 37 eves had superior field 
deferts 

. Æ futer analysis of the relation- 

ship. of he site of the visual field 
defeet te the fluorescein defect was 
based on che classic model of the path- 
ways of he nerve fibers in the optic 
nerve snd retina." Nerve fibers take 
the: most. direct pathway to the optic 
cise wik the temporal fibers arching 

o from the horizontal raphe over and 
_ under the maeuls to pass into the optic 
» ‘dise at its upper and lower poles. The 
* more centrai papillomacular fibers 
pass straigat.to the temporal side of 
the dise. On the nasal side, the nerve 
fibess [rem the temporal retina run 

_ direetly into the nasal side of the disc. 
This carept. has been modified by 
Lysa, whe kas also emphasized that 
the nerv~ fibers originating from the 
peripher:1 part cf the retina travel the 
longest Curse, entering preferential- 
ly the margin of the disc. Using this 
model ‘tc evaluate the 37 eyes, one 
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notes correspondence with the site of 
the visual field loss in 34 of 37 eyes. 
Therefore, the majority of the eyes 
with visual field loss had filling 
defects in the optic dises, which could 
explain the sites of visual field loss 
according to the model. 

The concurrent presence of other 
filling defects that did not correspond 
to any site of visual field loss can be 
explained by the hypothesis in our 
other study. It was indicated that 
areas of fluorescein defects may be 
sites of diminished blood supply or 
ischemia, and perhaps even infarcts. 
It is possible that those fluorescein 
defects that do not correspond with 
any site of loss of visual field may 
have enough blood supply to maintain 
the functioning of the nerve fibers so 
that no visual field loss has occurred. 
These areas may have diminished 
blood supply that may be especially 
vulnerable to additional increase of 
ocular pressure, and may be asso- 
ciated with new areas of loss of visual 
field in the future. Only further longi- 
tudinal studies on the same patient, 
evaluating the optic dise by repeated 
fluorescein angiograms, could estab- 
lish that this sequence of events 
occurs. 

The finding that most of the centers 
of the filling defects occurred in the 
outer third of the disc and all but three 
of the visual field defects extended 
beyond the midline supports the 
concept that the nerve fibers from the 
peripheral retina enter the dise close 
to its margin. It also is indicative of 
the nerve fibers in the glaucomatous 
dise being displaced to the periphery 
due to the size of the cup. Since many 
of the defects extended to the margin 
of the disc, the statement that the 
median geometrie center of the 
defects is 63% from the center of the 
disc is misleading. 

The positive correlation of the 
extent of the areas of the defects and 
the loss of visual field also supports 
the concept that the fluorescein filling 
defects represent areas of ischemia, or 
perhaps infarct, with bundles of nerve 
fibers becoming nonfunctional. A sig- 
nificant difference in areas of fuores- 
cein filling defect existed between 
eyes with very moderate visual field 
defects and those with advanced 
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visual feld loss: Areas of filling defect _ 





also correlated positively with extent. 
of loss of visual field. This suggest: 
that the fluorescein angiogram pro- 
vides 2 direct correlation of thé 
changes ir the optie dise with visual © 
field loss. 

Thess observations also demon 
strate the advantage of using a quan- _ 
titative method, such as measuring 
the area of the filing defect, for eval- 
uation of the fluorescein angiogram. — 
Methocs that are simpler and more. 
sensitive than planimetry for quanti- 
tating the filling defects of the optic 
disc im the fluorescein angiogram — 
would se even. more useful Oe 
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Fluorescein Angiographic Defects of the 


‘Optic Disc in Ocular Hypertension 







© Fluoréscein angiograms of the optic 
_ dis¢ were studied in 23 normal and 29 
"ocular hypertensive eyes. Significant dit- 
“ferences in the frequency distributions of 
areas of filling defects were obtained 
between normal and ocular hypertensive 
eyes, Increased areas of filling defects 
__ were noted in ocular hypertensive eyes as 
_ compared to normals. ‘There were also 
significant correlations of the areas of 
__ filling defects with age and systolic blood 
pressure in the ocular hypertensive eyes 
= that were not present in the normals. 
Thése observations support the concept 
that fluorescein angiography of the optic 
disc demonstrates localized areas of 
impaired circulation that increase with 
ocular pressure, age, and systolic blood 
pressure. This technique may be useful in 
- s@parating normal from the ocular hyper- 
- = tensive patient whe shows changes in the 
-girculation of the optic disc with 
increased ocular pressure. 

{Arch Ophthaimo! 95:1980-1 984, 1977) 










Table 2.—Age Distribution of 
Patiént Population 


Ocular 


Normal Hypertensive 


Age, yr 


Ue WOO 





Ld 
ee Or 
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Table 1.—Characteristics of Patient Population 


Bre Normals 
; No. of patients 18 24 
No. of eyes 23 29 


: No 


aS F 13 16 
(oop Race, 

Be wW 16 22 
cej- B 2 2 


. of patients, 
th eyes studied 5 5 
Sex, 
M 5 8 


Michael Loebl, MD, Bernard Schwartz, MD, PhD 


oO” previeus studies have demon- 
strated and emphasized the oe- 


‘eurrence of localized areas of hypo- 


fluorescence or fluorescein filling de- 
fects in normal, ocular hypertensive, 
and glaucomatous eyes.’ Based on the 
number of dises with defects, as well 
as the total number of defects, the 
differences between glaucomatous 
and normal eyes and between glauco- 
matous and ocular hypertensive eyes 
were quite substantial. However, the 
differences between hypertensive and 
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normal eyes were less evident. The 
purpose of this report is to analyze 
quantitatively the area of fluorescein 
filling defects in normal and ocular 
hypertensive eyes. If significant dif- 
ferences exist between normal and 
ocular hypertensive eyes, then fluo- 
rescein angiography can be used to 
indicate which ocular hypertensive 


eyes show signs of circulatory impair- 


ment of the optic disc. 
MATERIALS AND METHODS 


Fluorescein angiograms of 29 eyes of 24 
ocular hypertensive patients were studied. 
Ocular hypertension was considered to 
exist in those eyes that showed, on at least 
two occasions, levels of intraocular pres- 
stire of 21 mm Hg or higher by Goldmann 
applanation tonometry, gonioscopically 
open angles, and no detectable visual field 
defect by static and kinetic techniques on 
the Goldmann perimeter. None of the 
ocular hypertensive patients were receiv- 
ing therapy for their condition. For 
comparison and control, we analyzed the 
fluorescein angiograms of a normal group 
of 23 eyes of 18 subjects with no visual field 
defects and ocular pressures consistently 
below 21 mm Hg on numerous occasions. 
Selection of patients in both normal and 
ocular hypertensive groups was based only 
on the necessity for clear ocular media and 
the availability of an adequate fluorescein 
angiogram. 

A retrospective analysis of each patient’s 


tics of Normal Population 


Table 3.—Ocular and Systemic Characteris 
——— 


No. 





Applanation oressu 
before flucrescein 


after fluorescein 


Maximum apolanation 
pressure 


Systolic blood pressure 
Diastolic biocd pressure 





a 


30th 50th 70th 























Pulse pressure 





Percent area of disc 


cupping 
pallor 
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Percentiles fe 
— 


. 


The technic: 


Addit 









cced. Agena of cupping 
optic dise were deter- 
tareas of the dise by the 


sterdead f akion bya a bloai g pressure cuff, 

mercury sphygmomanometer, and stetho- 
_SeCpe, 2nd wes determined usually prior to 
clinical examenation at the -regular office 
visit. Blood Gressures wers taken on the 
right arm wit the patient sitting. 

The “technzyees for performing and 
reading fluoresesin angiograms have been 
described: previeusly.' Both absolute and 
relative. defects are inclided in this 
study. =. 









for measuring the area of 
sarimetry has been noted 
we the size of the filling 
defect aries with time during the transit 
of the eye, beandaries of the defect were 
measured in te early arteriovenous phase 
Yn each angiogram. At least three different 
readings were taken ef the area and the 
average-area was calculated. The area of 
the flag defect was expressed as a 
percentage of che total disc area. 
dntormed consent was obtained from all 
patients-and sikieets undergoing fluores- 
tein angiography 
For siatistiea| analyses, nonparametric 
< two-tailed tesis were nsed, including x? for 
determination ef independence of the 
denn-Whitney -U test for 
equency distributions, and 
ak. coefficient for correla- 
af values were then given 
in pete with the median as the 50th 
2 level of significance was 
chose an ae. Pp < S0 


“RESULTS 
“The data or the distribution of sex, 



























< taee, and age of the normal and ocular 
_; _hyperteasive: populations (Tables 1 


end 2) sn0wee mo statistically signifi- 
cant differences: between the groups. 
‘al oealar and systemic char- 
acteristics, incheling ocular pressures, 
blood pressures, and percent areas of 
cappiag-and =allor of the eptic dise, 
were ar: ulyzec er both greups (Tables 
3 and 4). There were significant 
differenses between the groups in 
frequency distributions of applana- 
tion pressure: taken before (Mann- 
Whitney U = 616.0, P< .001) and 
after (Mans-Whitney -U = 392.5, 
P< 001) fluorescein angiography. 
_ The maximur: applanation pressures, 









as | Fronted frsm the patients’ charts, 

















Table 4. 





Population 


Percentiles 


—Ocular and Systemic Characteristics of Deular Hypertensive 

































Fig 1.—Histograms of frequency distribution 








































































in normal (top) and ocular hypertensive eyes (bottom). 


18 


16 


NUMBER OF EYES 


NORMAL CONTROLS 


9 2 1 i 2 
AREA OF FILLING DEFECT (S) 
DISC AREA 





% 


o TN 
No. 10th 30th 50th 70th 90th 
Age, yr 24 33.6 48.6 5&0 65.0 74:2 
Appianation pressure : 
before fluorescein 28 18.0 21.6 240 26.0 29.2 
after fluorescein 23 17.0 19.9 220 26.0 32:2 
Maximum applanation 
pressure 29 23.0 25.7 28:0 32.0 35.2 
Systolic blood pressure 19 112.0 120.0 1220 140.0 150.0 
Diastolic blood pressure 19 59:0 70.0: 820 90.0.- 90.0 
Pulse pressure 19 31.8 44.8 500 58.6. B44 
Percent of area of disc 
cupping 29 34.5 40.0 50.3 61.5 70.0 ; 
pallor 1.9 7.7 103 15.0 30.0 













of percent area >f fluorescein filling ce 


24 27 30 33 



















were also significantly different 
(Mann-Whitney U = 664.5, P < .001). 
There were no statistically significant 
differences between the frequency 
distributions of applanation pressures 
before and after fluorescein angiog- 
raphy for either the normal or ocular 
hypertensive patients. No statistically 
significant differences were noted for 
frequency distributions of systolic or 
diastolic blood pressure, pulse pres- 
sure, and percent area of cupping or 
pallor of the optic dises between the 
= 20+ groups. 
=f The normal group had 22 defects of 
which 7 were absolute and 15 were 
relative, while the ocular hypertensive 
group showed 51 defects of which 21 
were absolute and 30 were relative. 
For the normal and ocular hyper- 
tensive groups, the frequency distri- 
butions of areas of filling defects, 
expressed as percentage of area of 
dise (Table 5, Fig 1), were statistically 
significantly different (Mann-Whit- 
ney U = 531.5, P< .001). An analysis 


Table €.~Frequency Distribution of Percent Area ef Filling Defect* 









| “Nermal subjects 
=< Ocular hypertensive subjects 29 ` 0.63 4.94 













7.3 41.32 21.60 









*Percent calculated by dividing area of filling defect by area of disc, and multiplying quotient by 
400. 


“DISC AREA 


: was undertaken of other factors that 

10 20 30 40 50 60 70 80 could possibly account for the differ- 

: AGE (YEARS) ence in percentage area of filling 
‘Fig 2.—Scatter plot of percent area of filling defects vs age for normal eyes. defects between the two populations, 


Aside from differences in ocular pres- 
sures, there were no significant 
differences in the incidence of sys- 
temic diseases such as diabetes melli- 
Fig 3.—Scatter plot of percent area of filling defects vs age for ocular hypertensive tus, vascular hypertension, arterio- 
eyes. sclerotic heart disease, or cerebral 
ape vascular disease. 

Correlations between percent. area... 


nation pressure, as recorded in the 
patient’s chart and between applana- 
tion pressures taken prior to and 
following fluorescein angiography, 
were determined. No statistically sig- 
nificant correlations were obtained in 
either the normal or ocular hyperten-, 
sive eyes. Similarly, no significant. . 
correlations were obtained between 
percent area of filling defect and 
percent area of cupping and pallor of 
the optic disc or the ratios of cupping 
to pallor. However, the ocular hyper- 
tensive patients showed a significant 
positive correlation between age and 
percent area of filling defect (Spear- 
man r, = +.4903, P = < .009), while 


AREA OF FILLING DEFECT(S) 






“0 ; the normal group showed no such sta- 
10 20 30 40 50 60 70 80 _ tistically significant correlation (Fig 2 
AGE (YEARS) and 3). 
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of filling defect and maximum appla- 






me imtir 


riz, the percent area of filling 

st In ecular hypertersive subjects 
“showed a Satistica ly significant posi- 
tive correation with systolic blood 
at sure : Spearnan correlation 
T= +.5850, P = < 006), while the 
 fermal sabseets showed no such 
signi ican relatiorship (Fig 4 and 5). 












‘There were no significan: correlations 


with diastelic blood pressure or pulse 
_Bressure ir either group. 
_ Simee there was a pos tive correla- 
ton between age and péccent area of 
filling dect, it was necessary to 
< determine whether the correlation 
a: between pereent area of filling defect 
and lc: blood pressure was mere- 
| ef the cross-correlation 
aese variables. Nc significant 
ion was fownd fer the ocular 
“tensive: group between systolic 
blood ‘pressure and age. 


COMMENT 


Our previous studies showed differ- 
enzes between ecalar iypertensive 
and-uormal eyes for the number of 
dises with fluoresesin filing defects, 
the coular hyperteasive eyes having 
_ moreoptic disces with defects than the 
T normal epes: Hcwever, this was 
i established oaly after relative defects 
in the paal area, as well as small 








relative or absolute de“ects in the 


-central area of pallbr, were excluded. 
“The basis “or the exclusion was the 
common occurrence of these types of 
defeccs in nermal eyes. Halasa* did 
. fluorescein angiography of the optic 
_dise an tea ocular hypertensive pa- 
- tients, but die not note ary abnormal- 
ities of ther Juorescein angiographic 


= pattems. 


To determine whether or not a 
_distinet di Terence existed between 
athe cotic dises of normal and ocular 
«hypertensive eyes, a more quantita- 
- tive evaluation 7 the fluorescein 
filing defects was needed. In this 
study the area of the filing defects 
-was used as the measure The groups 
of nermal and ecalar hypertensive 
patieuts were evenly matehed for age, 
sex, race, biocd pressures, incidence of 
< disbeses mellitus, and systemic vascu- 
lar divease. The deg-ee of cupping and 
pallorof the optied scs dil not signif- 
difer in the two groups 
ef (Tables, 3 and 4). Therefore, the two 
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Fig 4.—Scatter plot of percent area of filling defects vs systolic biood pressure for normal: n 
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Fig 5.—Scatter plot of percent area of filling defects vs systolic biood pressure for ocular ; 
hypertensive eyes. 


and ocular aypertensive eyes (Table 5. 
and Fig 1} The median value (50th 
percentile) for the ocular hypertensive 
eyes is amest seven times the median - | 
value for the nomal eye. Further- 
more, the majority of normal eyes 


groups differed only in levels of ocular 
pressure. 

A highly signifieant difference in 
the frequency distribution of the 
percent area of fluorescein filling 
defects was found between normal 
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_ have less than 3% of the area of the 
_ disc occupied by filling defects, while 
. the majority of the ocular hyperten- 
ive eyes have greater than 3%. Thus, 
n the ocular hypertensive eyes there 
s a shift in the distribution toward 
er areas of filling defects. These 
results support the previously stated 
hypothesis! that fluorescein filling 
efects represent areas of decreased 

























= 


loss, the number and extent of these 
filling defects increase. 
The highly significant correlation 
of the percent area of filling defects 
th age in the ocular hypertensive 
patient, and the lack of such a correla- 
tion in. the normal group, points to the 
importance of the interaction of age 
and ocular pressure in determining 
the blood supply to the optic dise. This 
correlation was positive for the ocular 
pertensive patients and appeared to 
crease steeply at about 60 years of 
age (Fig 3). 
— Examining the highly significant 
_ positive correlation between the area 
of filling defects and systolic blood 
pressure, we found that the sharpest 
rise occurred approximately at a level 
of 140. mm Hg (Fig 5). Leighton and 
Phillips’ have also observed a signifi- 
cant difference in blood pressure 
_ between normal and open angle glau- 
 comatous patients; glaucomatous pa- 
tients have ‘higher systolic and dia- 
‘stolic blood pressures. Such data sup- 
port the concept that in the aged, 
vascular hypertensive individual who 
_ develops ocular hypertension, conse- 
— quent impairment of the vascular 
“supply to the optic disc takes place, 
perhaps with subsequent loss of visual 
field: 
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z The fact that ne correlations were 


observed between ocular pressures 
and area of filling defects in either 
the normal or the hypertensive eyes 
might be attributed to the relatively 
narrow range of pressures in these 
groups. In the ocular hypertensive 
eye, the median for the maximum 
observed applenation pressures was 
28 mm Hg, while the 90th percentile 
was 35.2 mm Hg. Perhaps with higher 
pressures, a significant correlation 
could have been obtained. Another 
reason for the lack of correlation could 
be due te poer sampling of ocular 
pressures. The measured ocular pres- 
sures may net adequately represent 
the actual frequency distributions of 
ocular pressures of the normal and 
ocular hyperteasive groups. However, 
the data support the concept that it is 
the elderly ocular and vascular hyper- 
tensive, even with moderate levels of 
ocular pressure, who has vascular 
impairment of the optie disc. 

These data adso support our hypoth- 
esis of the sequence of events that 
occur in the eptic disc in the develop- 
ment of visual field loss with 
increased ocular pressure. First, there 
is the oecurrence of more filling 
defects that increase in size and 
change from the relative type of 
filling defect, in which there are 
differences in fluorescein concentra- 
tion or in time of fluorescein filling to 
absolute defects, in which no fluores- 
cein filling is observed in localized 
areas of the disc.’ 

Since by determining the area of 
the fluorescein filling defect there is a 
more distinct separation between the 
ocular hypertensive and the normal 
eye, development of more sensitive 
and accurate methods for measuring 
areas of Muorescein defects would be 
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of value and may have clinical useful- 
ness. Methods such as microdensitom- 
etry are presently being developed 
and evaluated for the quantitative 
estimation of fluorescein angio- 
grams.’ 

Fluorescein. angiography may be 
useful in separating and defining 
those patients whose optic dises are 
showing circulatery changes with in- 
creased ocular pressure. The frequen- 
cy distribution curve for ocular pres- 
sure in the population is probably 
skewed in character and, at the upper 
end of the curve, there lie many indi- 
viduals whose pressures are in the 20s 
and who show no significant develop- 
ment of visual field loss within five 
years of follow-up.’ Many of these 
individuals are probably normal. By 
fluorescein angiography, it may be 
possible to determine which of these 
ocular hypertensive individuals are 
showing impaired circulation of their 
optic dises, and which should be 
followed up or perhaps even treated. 

At the present time, it is apparent 
that our observations have primarily 
statistical significance in relation to 
populations and that no firm conclu- 
sions can yet be drawn for the indi- 
vidual patient until more quantitative 
techniques are developed. Studies are 
also in progress on longitudinal 
follow-up of ocular hypertensive pa- 
tients whe develop or already show 
fluorescein filling defects. Thus, data 
would be obtained. that would. be 
useful for prediction for the individual 
patient. 
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_ Open-Angle Glaucoma Following 


Charles D. Phelps, MD, Nour 1. Arafat, MD 


© Eighteen patients who, years earlier, 
had undergone operations for congenital 
cataracts were discovered to have high 
intraocular peeesures. Several had pro- 
found glaucemztcis toss of vision. All 
had deep anterior chambers with flat iris 
planes and wide oper. angles. The uveal 
sameshwerk was: enugually coarse and 


pigmented in some cases. Nystagmus, 


-altercataracis and small pupils made 
visual eld sing amd observation of 
optic discs diffcalt Most cases were 
biletərai, which suggested a hereditary 
origin; some fac @ family history of glau- 
coma. in none did we observe signs of 
f songonital, Gmurcem= or- rubella syn- 





: g The lncidenceot this disease is not yet 
: known, but H 3s-cemmon enough in our 
= clinic te indicate lfelime surveillance for 


_ glaucoma in a! patients who undergo 


* 


congenial calarac! surgery. 
{Arch Ophti atnel 3il 985-1 987, 1977) 


. (Vauecoma 5 = welbznown complica- 


A tion of sargery for congenital 
cataracts. The mest Cramatic variety 

_ is ccsed-ange zlauccma. It develops 
acutely during the early p uai 
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gery for Congenital Cataracts 


period if flow of aqueous through the 
pupil is blocked by vitreous or lens 
remnants.’ Another variety that has 
attracted little attention in the past is 
a chronic open-angle form of glau- 
coma. Unlike the first type, it 
develops slowly and may not become 
apparent until years or decades after 
the operation for congenital cataract. 

In this report we will describe 18 
patients with the chronic open-angle 
type of glaucoma. Our purpose is to 
warn ophthalmologists of this poten- 
tial, late complication of congenital 
cataract surgery and to point out the 
importance of long-term follow-up, 
including periodic measurements of 
intraocular pressure and examination 
of the optic dises, of all patients who 
undergo an operation for congenital 
cataracts. 


DESCRIPTION OF PATIENTS 


We have examined and treated 18 
patients who developed open-angle glau- 
coma after an operation for congenital 
cataract. Ten patients were male, and 
eight were female. A family history of 
glaucoma was present in four patients: two 
sibling pairs. The father of one pair also 
had glaucoma following operations for 
cengenital cataracts; he is not included in 
the present series because he was not 
examined by the authors. In none of the 
remaining 14 patients was there a family 
history of glaucoma; hewever, five had a 
family history of congenital cataracts. 

Cataracts were noted in all 18 patients 
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soon after birth. The cataracts were 
described as nuclear’ in three patients; 
zonular in. ona, and somplete. in’ one; noe 
description. is recorded for the remainder.” 
One patiert had feciai features of Haller- | 
mann-Streift's syndrome, two had -epilep- - 
sy, and ore had mild: ‘congenital hearing 
loss. with. ne: other signs ‘of. rubella: 
syndrome; the remaining 14 patients had S 
no systemir abnormalities. 
Cataract operations: were performed in” 
both eyes of 17 patients and in:one eye of : 
one patiert. The operations on eight | 
patients were performed elsewhere, and 
for six of these; the type of operation, other. 
than being extracapsular, is unknown. The. _ 
initial cataract operation was a simple | - 
needling in 16 eyes of aine patients, linear. 
extraction in Ave eyes of three patients, 
and intracepsular extraction in both eyes: 
of one patent. One -aperation was per- 
formed in esch eye of four patients; 
multiple operztions were performed in 
each eye of ten patientgzand the numberof 
operations is unknewr for four patients. 
Discission of & pupillary membrane was. 
the most frequently performed secondary 
operation. In ao patient was one of the 
currently pepalar operative techniques 
(needling and aspiratien, phacoemulsifica-~ < 
tion, or row-extraction) performed as. a. 
primary operation. s 
The ages of patients at the time of their 
first operation for cataract ranged from 7) 
months to 34 years (Table). No. ocular >: 
abnormalitigs other than -cataracts and © 
poor visual acuity were noted in any. 
patient befare the first operation. Specife = 
cally, signs cf congenital glaucoma; includ: 
ing corneal enlargement, corneal edema; 























_ MOP indicates. intraocular pressure. 





Ages of Patients at Time of Cataract Operations, First Detection of IOP* 
Elevation, and Time Interval Between Last Cataract Cperation and First 
Detection of IOP Elevation 






Ages at Time Age When IOP 
: of Cataract Elevation interval, 
eo Patient Operations, yr Detected, yr yr 
| NN a a ee i 
: 


First number indicates age at which the earliest operation for catacacts was performed in patients 
-` -Who had more than one operation; second number, age at latest operation. 


and Haab’s striae, were absent during 
infancy and later in life. However, the 
intraocular pressure was measured in only 
‘two patients before the cataract opera- 
tion. 
- Elevated intraocular pressures (greater 
than 20 mm Hg) were discovered during a 
routine examination in 16 patients and 
during evaluation for sudden loss of visual 
‘= vacuity in two patients. The pressure was 
high in both eyes of 14 patients and in one 
- eye of four patients. Three of the patients 


with unilateral pressure elevation had 


~searlier lost their other eye from laceration, 
intraocular foreign body, or retinal detach- 
“ment. The fourth was the patient who had 
“had surgery for cataract in only one eye; 


her unoperated eye had a normal pres- 


sure. 
The: ages at which intraocular pressure 


- “elevations were first detected ranged from 
< 6 to 56 years (Table). The time interval 


E ‘hetween the last operation for congenital 
“> cataract and the first detection of an 
elevated intraocular pressure varied con- 


siderably; it was less than five years in 
-three patients, five to ten years in six 


‘patients, 11 to 20 years in two patients, 21 
to 30 years in four patients, and more than 
30 years in three patients (Table). In many 
patients the pressure elevation may have 
been present for some time before its 
detection; earlier measurements of intraoc- 
ular pressure were recorded in only six 
patients. 
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The level of intraocular pressure when 
the elevation was first detected ranged 
from 22 to 42 mm Hg. It was initially less 
than 30 mm Hz in all but three patients. 

The eyes hed deep anterior chambers 
and flat iris ecntours. With the occasional 
exception of a small anterior synechia at 
the site of ai old surgical incision, all 
anterior chaməer angles were wide open. 
In seven patents the angles appeared 
entirely normal. In nine patients the uveal 
meshwork wes unusually prominent: a 
thick layer of lacy interwoven, pigmented 
strands nearl= obscured the scleral spur 
and extended to Sehwalbe’s line. In six 
patients, incleding four with prominent 
uveal meshwork, the angle recess was 
poorly developed, and the iris root inserted 
into the ciliary body just behind the scleral 
spur. We reexamined these patients on 
several occasisns to be sure we were not 
missing extensive basal synechiae from old 
angle closure; however, the visibility of the 
scleral spur, tne presence of iris processes 
bridging the angle, the uniform ap- 
pearance of the angle throughout its 
circumference, and the absence of signs of 
pupillary block reassured us that we were 
not in error. Prominent uveal meshwork 
and an anteror insertion of the iris were 
present in both eyes of the patient who had 
had a cataract operation and subsequent 
pressure elevation in only one eye, which 
provided further evidence that these goni- 
oscopie findirgs were congenital in origin 





and not caused by the cataract operation. 

Visual acuity depended on the amount of 
aftercataract, nystagmus, and amblyopia, 
as well as the presence or absence of glau- 
comatous damage. It was 20/40 or better in 
12 eyes, 20/50 to 20/200 in 17 eyes, and less 
than 20/200 in four eyes. 

In many patients we could not accurately 
evaluate the visual fields and optic discs for 
glaucomatous damage. Nystagmus pre- 
vented steady fixation in 14 patients and 
made visual field testing unreliable. Fun- 
dus examination was often hampered by 
aftercataracts, nystagmus, and small pu- 
pils. However, the Goldmann contact lens, 
which adheres to the cornea, could be used 
to steady nystagmoid eye movements and 
often allowed a biomicroscopice view of the 
optic dise when ophthalmoscopy was 
impossible. Glaucomatous optic nerve dam- 
age was definitely present in six patients, 
questionable in six more, and probably 
absent in six others. 

We treated all but two patients with 
pressure-lowering medication. Satisfacto- 
ry pressure reduction was achieved in six 
patients with pilocarpine hydrochloride, 
two patients with echothiophate iodide, 
two patients with epinephrine hydrochlo- 
ride, and three patients with acetazolamide 
plus miotics. Two patients, both with 
normal optie nerves, had intraocular pres- 
sures over 30 mm Hg despite maximal 
tolerated medical treatment. One patient 
was treated surgically; he had a successful, 
Scheie thermosclerostomy in his only eye. 

Certain side effects of pressure-lowering 
medications were particularly troublesome 
in these patients. Mioties reduced visual 
acuity markedly when aftercataracts left 
dense opacities in the center of the pupil. 
Retinal detachment, possibly related to 
miotic treatment, occurred in one patient 
eight months after pilocarpine therapy was 
started and in another patient four weeks 
after pilocarpine therapy was changed to 
echothiophate therapy. Epinephrine-in- 
duced maculopathy, a cause for concern in 
these aphakic eyes, was not recognized but 
would be difficult to detect if visual acuity 
were reduced from other causes. 


COMMENT 


Other reports of glaucoma following 
extracapsular operations for con- 
genital cataracts implicate pupillary 
block with angle closure as the mecha- 
nism in almost every case.'” While 
Chandler and Grant,’ stressed that 
pupillary block is the usual mecha- 
nism, they mentioned “quite excep- 
tional eases” in which numerous oper- 
ations for congenital cataract were 


followed by open angle glaucoma. The « 
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trabecaiar meshwork in these unusual 
cases was aovered by granular-pig- 
mented debris: 

All ef car patients had open ante- 
ner clamber angles. Years or even 
decades feliewing operations for con- 
genita catarscts, intraocular pres- 





“gures beeste high. Because we have 


examined | To eye pathologically, the 
relaticnship between the cataracts, 
their surgery. and the subsequent 
glaucoma i anclear. However, we 


- have emsidered several possible rela- 


‘tionships. 

One possiility, which we mention 
oniy te disain it, is that these eyes 
dangle-closure glaucoma 
from pupillary block and 







T = rtiz developed a “pseudoan- 


gle” -sn argk lined by peripheral 
anterior ‘Synechiae but seemingly 
open te casual view. Careful gonio- 
scopic exurmination refutes this hy- 
pothesis: the chamber angles of these 
patenis were anquestionably open. 
The séier.l spur was always visible, 
although ivsome cases it was partially 
obscured br dense uveal meshwork 
and iris preeesses. 

A second pessibility, more difficult 


p to diserove is that these patients, 


* 


simply by cance, had two unrelated 


diseases: « genital cataracts and pri- 
mary perangi glaucoma. Support- 


img this petkesis is the bilateral 


nature of the glaucoma. Against it is 
the young areo? many of the patients 
and the absence of a family history of 
glauca@na iz all but the two pairs of 
siblings. Abo, we are impressed that 





; the numbe- of patients with this 
syndreme is large in relation to the 


number ef operations performed in 
our hespi & for congenital cataracts. 
Very- aovey calcalatiens, in fact, 


suggest thet the incidence of open- 


angle glancoma following congenital 


- cataract sutgery may be several times 


the ineidense of open-angle glaucoma 
in the genera! population. We plan an 
epidemiolngicstudy to define the inci- 
dence more exactly. 

|. A turd possibility is that the cata- 
racis and the glaucoma are both mani- 
festations of an undescribed con- 
genital ocwar syndrome. Supporting 
this Lypetiesis is the atypical ap- 
pesrance.cf the anterior chamber 


+ angle am. Crese eyes in which the uveal 
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meshwork was unusually prominent, 
and the iris root inserted anteriorly. 
However, the late onset of clinical 
manifestations of glaucoma, the ab- 
sence of signs of congenital glaucoma, 
and the normal appearance of the 
chamber angle in some eyes weigh 
against this hypothesis. 

A fourth possibility is that the oper- 
ation for congenital cataract caused 
the glaucoma. In almost all cases, the 
first operation for cataract left a large 
amount of lens cortex to fluff up and 
eventually absorb. Postoperative in- 
flammation or toxic effects of degen- 
erating lens protein may have caused 
trabecular damage. Other investiga- 
tors have demonstrated by tonogra- 
phy a reduction of aqueous outfiow 
following extracapsular cataract ex- 
tractions.*+ 

The mechanism of the glaucoma 
may not have been the same in all of 
our patients. Nevertheless, the clinical 
presentation was quite uniform. Typi- 
cally, the patient had one or more 
operations early in life for cataracts; a 
clear visual axis was obtained; aphakic 
glasses were fitted; the condition was 
thought to be stable by the patient 
and his physician; and for many years, 
the patient was not examined by an 
ophthalmologist. Asymptomatic glau- 
coma began at some time during this 
period but was net recognized by the 
patient. If loss of vision occurred, it 
either went unnoticed or was at- 
tributed to aftercataract. 

Three of our patients lost all useful 
vision in one eye before glaucoma was 
even suspected. Fortunately, we have 
had no patient lose useful vision after 
treatment was started. It is obvious 
that preservation of vision, in this as 
in all forms of glaucoma, depends 
upon early diagnesis and treatment. 

Therefore, we recommend that all 
patients who undergo operations for 
congenital cataract be carefully exam- 
ined for signs of glaucoma. Patients 
should not be dismissed from follow- 
up after successful cataract surgery, 
but should be periodically brought 
back for reexamination. Each exami- 
nation should include measurement of 
intraocular pressure and a careful 
examination of the optic dises. Pa- 
tients in whom gonioscopy reveals a 
heavily pigmented uveal meshwork 
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and an anteriorly inserted iris root - : 
should be observedswith special care 


for future development of glaucoma. = 


If glaueoma is detected, it must be a 
treated energetically but with aware- 


ness of the potertial hazards. Adverse 


effects of pressurs-lowering medi- 
cations in young aphakic eyes include 


reduction of visaal acuity when lens 


remnants oecupy the pupillary zone, 
miotic-induced retinal 
and, possibly, epinephrine-induced 
maculopathy. The usual yardsticks by- 
which efficazy of treatment is mea- 
sured may be missing: visual fields are 
often unreliable because of nystag- = 
mus; the optic dise is often hidden ~ 
from view by aftereataracts and small- 
or displaced pupils: Measurement of. 


intraocular pressure may be the only. _ 


way to assess efectiveness of treat- 
ment. : 

Our study of these patients leaves : 
many unanswered questions. What is. 
the incidence of open-angle glaucoma 
following congenital cataract © 
surgery? Hew secon- after the cataract 
surgery goes the intraocular pressure ~ 


become éevated? Is the mechanism of __ 
the pressure elevation the same in all- 


cases? Dees open-angle glaucoma oc- 


cur after modern extracapsular pro- 
cedures in whieh anost of the lens- : 
cortex is removed during the initial’ ~ 


operation, er is it limited to older 
surgical procedures in which lens 


cortex is left to fluff up and even- ~ 
tually absorb? Is. late open-angle-glau-. © 
coma following cataract extraction a eS 


phenomenon restricted to congenital 


cataract, or does i also occur after ~~ 


adult cataract surgery? Answers to 
these questions, when they. become 
available, will clarify the relationship 


of the cataracts. the surgery, and the = 


glaucoma; perhaps these answers will 
point the way žo a rational prophy- 
laxis. 
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Malignant Glaucoma Induced by Miotics 


Postoperatively in Open-Angle Glaucoma 





John C. Merritt, MD 


-=A case of malignant glaucoma that 
developed in.a patient with primary open- 
‘angle glaucoma is described. The malig- 


nant: course was induced during the 


"Immediate postoperative period by the 


inadvertent use of miotics. The malignant 
curse was successfully managed by 


osmotic agents, acetazolamide, cyclople- 


<- gies, mydriatics, and topical steroids. 


2 * (Arch Ophthalmol 95:1988-1989, 1977) 


ince it was first described by von 
) Graefe,; malignant glaucoma has 


been recognized as one of the most 
© serious complications of operations 
_ for angle-closure glaucoma. Classical 
malignant glaucoma is characterized 


by shallowing or flattening of the 


-< anterior. chamber and elevation of 


tension after the operation for angle- 
elosure glaucoma, despite the presence 


ce of an open iridectomy. Levene’ has 
= recently emphasized the fact that 


` “malignant glaucoma may also occur in 
eyes that have not been operated on. 
__. Rieser and Schwartz‘ have also shown 
that malignant glaucoma can also 
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occur secondary to miotics preopera- 
tively. This communication describes 
the development and management of 
a case of malignant glaucoma in a 
patient with open-angle glaucoma, 
which was induced postoperatively by 
pilocarpine. 


REPORT OF A CASE 


A 5l-year-alé woman was known to have 
open-angle glaucoma for four years. She 
had been observed in the Eye Clinic of 
Howard University (Washington, DC) 
Hospital on a regimen of 4% pilocarpine 
OU four times each day, 2% epinephrine 
(Glaucon) hydrochloride OU twice each 
day, and 250 mg of acetazolamide (Diamox) 
four times each day, which she admitted 
she had taken only intermittently. While 
receiving these medications, the intra- 
ocular pressures by applanation ranged 
between 28 to 36 mm Hg OS and 25 to 30 
mm Hg OD. Because of increasing visual 
field loss CS and the patient’s poor 
compliance to take her medications, she 
underwent en uncemplicated trabeculec- 
tomy OS in March 1976. The postoperative 
course was uneventful, and the functioning 
filtering bleh became cicatrized by about 
the fourth posteperative month. Therefore, 
the patient had to be discharged again on a 
regimen of 2% epinephrine hydrochloride 
and later 4% pilocarpine to maintain the 
intraocular pressures near 20 mm Hg. On 
March 14, 1977 she underwent an uncompli- 


cated Scheie’s procedure OD because of her 
poor history of taking medications. The 
anterior chamber was partially reformed 
while on the operating table, and, postoper- 
atively, she had regained the normal depth 
to her anterior chamber by the fifth 
hospital. day. She was discharged on a 
regimen of 5% homatropine hydrobromide 
OD twice each day, 4% pilocarpine OS four 
times each day, and 2% epinephrine 
hydrochloride OS twice each day. The 
patient returned to the eye clinicon March 
24, 1977 with the chief complaint of pain 
and blurred visual acuity OD for one day: 
The patient stated that she had been using 
the 4% pilocarpine four times each day in 
each eye ever since she was discharged 
from the hospital. Ocular examination 
showed visual acuities of 20/200 OD and 
20740 OS. The right eye revealed a 
chemotie and injected conjunctiva with 
some corneal epithelial edema. The ante-« 
rior chamber OD was shallow, both central- 
ly and peripherally, and was thought to be 
only half the depth of OS by slit-lamp 
examination. There was +1 flare and cells 
in the anterior chamber of the right eye. 
There was.an open iridectomy, and the lens 
appeared to be displaced forward. Appla- 
nation pressures were 44 mm Hg OD and 
22mm Hg OS. Both optic nerves revealed 
glaucomatous optic atrophy, and the cup- 
dise ratio vertically was estimated to be 0.8 
in each eye. Koeppe’s gonioscopy revealed 
an open-angle OS with angle structures 
visible to the ciliary recess. In the right 
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eve, the ange was élosed for 360°, and the 

iridectomy wae open. Again the discrepan- 
ey of the mtrior chamber depths was 
C aporeelated wtE that of the right eye 
about half that of the left. Treat- 
the cight eye at this time included 
W m of 75g ycerin (Glycerol), 250 mg of 
tazolamive four times each day, 10% 
_ paenylephriae (Nee-Synephrine) hydro- 

chloride four tanes each day, and 1% atro- 
. Pe sulfate. sour times. each day. The 
< following. Gay 1% prednisolone sodium 
-paosphate (ono amase Forte) three times 
- eaeh day was -tarted, and 2% eyclopento- 

< lete (Cyclogyl” bydrochloride was substi- 
tated for the atropine. By the fourth 
hospital day: the anterior ehambers were of 
equal depth ard the pressures were 20 mm 
‘He CD ane. i- mm Hg OS. On the fifth 
pital dar, she was discharged on a 
n of 1S eyclpentolate hydrochlo- 
nres £ mes each day and 250 mg of 
a azetazolami e Sour times-each day. 


SOMMENT 


Chandle and Grant’ and Chandler 
et al hase previously stated that 
malignant gaucoma only occurs in 
eyes with enzle closure at the time of 
‘surgery. Toese authors have deséribed 
saallewing c the anterior chamber 

folowing h= ase of miotics or the 
discontinucn<e of cycloplegics in the 
postoperat-ve angle-clesure glaucoma 
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eye. Levene? has recently pointed out. 


that malignant glaucoma is not 
limited to the postoperative period. 
He described eight cases of malignant 
glaucoma that occurred in patients 
with angle closure, in which the malig- 
nant condition occurred both after 
uneventful iridectomies and in the 
fellow, unoperated eye. He repeatedly 
emphasized that the differences in the 
anterior chamber depths,. centrally, 
was the key to making the diagnosis, 
and this phenomenon occurred in all 
the patients he described. It was for 
this reason that he thought the term 


“direct lens block glaucoma” is a more 


descriptive term than malignant glau- 
coma. Simmons® has emphasized that 
the level of tension at the time. of 
surgery has not been a good guide to 
the likelihood of a malignant course. 
The tension may be normal or subnor- 
mal from the effects of the osmotic 
agents and carbonic anhydrase inhibi- 
tors, and yet a malignant course may 
follow if the chamber angle is closed. 

This case is unique in that the 
patient was known to have open-angle 
glaucoma. On discharge from the 
hospital, the anterior chambers were 
fally formed. The malignant course in 
the right eye that recently underwent 
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and. demonstrated a substantial sh: 


operation did net ensue until after the 
instillation of the 4% pilocarpine fo 
times each day. Miotics have a knox 
effect cf shallowing the anteri 
chamber. Wilkie et al have shown 














that 2% and 4% pilocarpine and 0.128 
echothicphate (Phospholine Iodide) 
iodide produced a decrease in th 
depth of the anterior chamber follo 
ing single instillations and during 
continueus instillations in normal and 
ocular aypertensive patients: Like. 
wise, Poinsosawmy et a! observed 
normal and glaucomatous patients 


n of the anterior ‘chamber follo 
















pine were. used in the on 
postoperative Deas ina patie! wi 


the lens-iris diaphragm. Therefore, 
seems reasonable. that a picture 
malignant glaucoma can occur 
patients with open-angle glaucom 
One might, there‘ore, postulate th: 
miotics in the immediate postopera: 
tive period « could precipitate a clinical 
picture compatible with maligna 
glauconts. : : 
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Café-au-Lait Spots of the Fundus 


in Neurofibromatosis 


Edward Cotlier, MD 


Mild pigmentary changes found in the 
undi of two patients with neuroflbromato- 
- resembled café-au-lalt spots homolo- 
gous with skin. manifestations of the 
disease. in one, associated retinal hamar- 
tomas were present. The café-au-lalt 
lesions were clinically distinct from pre- 
viously reported uveal. melanomas and 
may represent a hitherto unrecognized 
sign of ocular neurofibromatosis. 
“(Areh Ophthalmol 95:1990-1993, 1977) 





Ce spots and associated 

pedunculated dermal neuromas 
represent pathognomonic skin signs 
of neurofibromatosis.'. Melanotic in 
origin, they are located in and around 
the basal cell layer of the epidermis. 
In contrast to ephelides, they are 
-found predominantly in areas of 
unexposed skin and. do not, as lentig- 
ines, undergo malignant change.’ Be- 
nign pigmented nevi and spindle-cell 
_ melanomas of the uvea are occasion- 
ally concurrent: findings in neurofi- 
“bromatosis. Described here are two 
cases in which both patients had mild 
Pigmentary changes in- the fundus 
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(café-au-lait. spots). In one, the find- 
ing of retinal hamartomas is relevant 
to the melanocyte, glial, and Schwann 
cell origin of lesions associated with 
neurofibromatosis. 


REPORT OF CASES 


Case 1—A 32-year-old woman was 
admitted to thehospital with a diagnosis of 
neurofibromatosis. At age 28, she had 
undergone resection of a left gasserian 
ganglion for suspected acoustic neuroma 
with. concomitant contralateral hearing 
loss. Postoperatively, a cisternogram with 
iophendylate visualization showed bilateral 
cerebellopontine angle defects. A right 
brachial angiegram was normal, but EEG 
showed spike- and slow-wave focus as well 
as increased artivity in the left midan- 
terior. tempcrai and parietal areas. The 
patient's mother had died of neurofibroma- 
tosis after undergoing five craniotomies 
during the course of the disease. 

Her skin showed numerous areas of café- 
au-lait and the presence of nodular neuro- 
fibromas of the:scalp. A left temporal scar, 
site of the previous craniotomy, was noted. 


- The patient was well oriented with good 


mentation and memory. There was com- 
plete hearing loss on the right side. On the 
left, there was partial deafness and 
decreased pain sensation in all divisions of 
the fifth cranial nerve. Minimal left facial 
weakness was noted, and on opening of the 


mouth, the mandible deviated to the left. - 


Motor fanction was good in all extremities 
with the exception of a slight atrophy of 
the small muscies of the right hand.. Deep 
tendon reflexes were bilaterally equal and 


symmetric. Left Babinski response was 
questionable, but the remainder of the 
sensory examination was within normal 
limits. Cerebellar testing revealed nominal 
finger-to-nose tremor, terminally. 

Craniotomy showed multiple neurofibro- 
mas of the 7th through lith right cranial 
nerves. These consisted of spindle-shaped 
cells, mainly slender and disposed in inter- 
lacing fascicles and whorls. There was true 
palisading of the nuclei. Appearance was 
typical schwannoma with no-visible sign of 
Antoni type B tissue. 

Visual acuity was 20/406 on the right, 
20/20 on the left. Myopia tested —12.00 sph 
on the right and —6.00 sph on the left. 
Cornea, conjunctiva, iris, lens, and vitreous 
were normal bilaterally. On the left, exam- 
ination of the fundus reveaied the disc to 
be pulled temporally by a band of fibrous 
tissue that replaced the papillomacular 
bundle (Figure). This band extended to a 
grayish, lumpy mass in the macular area, 
penetrating and partially covering the 
retinal vessels. The mass was delineated by 
shiny, chalk-like calcifications. Inferiorly, 
at the equator, at the 7-o’clock position, 
another round, grayish, well-circumscribed 
mass was noted, directly in the path of the 
inferotemporal retinal vesseis. Both lesions 
represented retinal hamartemas. Café-au- 
lait.spots, distinguished by changes in the 
background pigmentation were seen in the 
retina; both inferiorly and between the 
areas of grayish coloration. Superiorly, the 
pigmented margins (Figure, A) were 
sinuous and not well defined. The lower 
border was outlined by a round, half-moon- 
shaped area of hyperpigmentation (Figure, 
B). 
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Fundus of case 1 with neurotibromatosis. Margins of café-au- 
lait superior (A) and inferior (B) lesions indicated by arrows. 
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Fluorescein angiography measured: ar- 
rial fow at 17 secends with immediate 
perfluorescence of the calcified margins 
f the macular mass; persisting to. 950 
econds,. The arteriovenous phase showed 
irėct arterial shunts. but no evidence of 
eakage. Mild :choroidal: hypofluorescence 
visible in the areas. of café-au-lait 
yigmentation. 
The right: fundus revealed normal yes- 
els, disc, and macula. A round, :1-disc- 
iameter, pigmented lesion was seen at the 
uator, at the 6-o’clock position. Fluores- i 















































limits. The hypofluorescence was compat- 


Case 2-Neurofibromatosis -was diag- 
osed at-age 80 in this 6T-year-old woman. 
Her mother had been similarly afflicted, 
t a brother. and sister, aged 64.and-70, 
respectively, were free of disease. She had 
large, soft neurofibromas covering her face 
and entire body. Other findings on physical 
examination were unremarkable. 

~~ Visual acuity was- 20/30 in each eye. 
Cornea, conjunctiva, iris, lens, and vitreous 
were normal bilaterally. The right fundus 
revealed normal vessels, disc, and macula. 
A small ‘4-disc-diameter, lightly. pig- 
mented area, geographically bordered, was 
present at the equator, at the 3-o’clock 
position. No retinal hamartomas ‘were 
seen. The left fundus was normal. Visual 
fields were full bilaterally. 





COMMENT 


Pigmented lesions of the fundus in 
atients with neurofibromatosis, clin- 


yest: Pathologists have later. re- 
dle-A or-spindle-B. melanomas. Nord- 


disc-diameter pigmented lesion, fol- 
lowed for eight years with no evidence 


“|. Reése AB: Tumors of the peripheral nerves, 
“Tumors of the Eye, ed 3. Hagerstown, Md, 
Harper & Row Publishers Inc, 1976, pp 156-164. 
2 Crowe FW, Schull WJ: Diagnostic impor- 
ice of cafe-au-lait spots in: neurofibromatosis. 
Arch Intern. Med 91158-766, 1953. A 
3 Gartner S: Mélignant: melanoma of the 
choroid in von Recklinghausen’ 3 disease. Am J 
Ophthalmol 23:73-78, 1940... 
4. ‘Strachov VP, Shepkalova VM: Recklinghau- 
n's disease: Neurinoma of the right orbit and 
melanosarcoma of the left choroid. Vestn Oftamol 
18:1216, 1941. 
5. Moorhouse JH: Case of neurofibroma of the 
choroid of acoustic nerve type. Trans Ophthalmol 
Soc UK 59:416-420, 1938. 


cein- angiography was -within normal . 


cally interpreted as malignant mela- 
nomas, have led to removal of the 


pared the lesions to be benign spin- 


ann and Brini’ described a case-of a - 
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of change. Similarly, no metastasis 
from benign choreidal melanomas has 
been reported. In addition to the well- 
delineated nevi or benign melanoma 
of the chorcid and/or iris, patches of 
café-au-lzit may be another associated 


“finding in neurofibromatosis. 


The caié-au-lait spots of the fundus 
in case 1 were associated with retinal 
hamartomas. Although not elevated, 
the lesions were well demarcated, 


-indieating either localized areas of 


pigmentation or abnormalities in pig- 


-` ment distribution. On fluorescein an- 


giography the lesions were slightly 
hypofluorescent in contrast to the 


` surrounding area. 


Reese has reported the association 
of hamartomas of the retina, optic 
nerve gliomas, and meningiomas to 
pigmented lesions of the uvea. In 
one case, he describes the presence of 
ten round, well-circumscribed pig- 
mented lesions around the equator. 
Pigmented lesions of the iris and 
gliomas of the optic nerve, concurrent 
with neurofbromatosis, have been 
reported by Nordmann and Brini” 
The neursectadermal origins of mela- 
nocytes, meringoblasts, glial, and 
Schwann cells are responsible for their 
occasional asseciation with pigmented 
lesions of the uvea or skin, meningio- 
mas, optic nerve gliomas, retinal 
hamartomas, and neurofibromas.’ In 
neurofibromatosis, the various de- 
grees of gene penetration and the 
‘oceasiona! association of skin lesions 
to. tumors ef the orbit, retina, and 
optic nerve may be explained by the 
autosomal deminant mode of genetic 
transmission. Although the incidence 
of retinal hamartoma or uveal mela- 
noma in association with von Reek- 
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linghausen’s disease has never been 
determined, it appears to be rare.” 
There may be confusion regarding the 
pathologie diagnosis of an uveal 
tumor. Misleading clinical manifesta- 
tions of the lesion may lead to the 
pathologic diagnosis of “uveal neuro- 
fibroma.” Dvorak-Theobald® first 
hypothesized the choroidal nerve ori- 
gin of uveal melanomas, an extension 
of Masson’s theory of skin melanomas 
and nevi.” Neuroblastoma represents 
a genetic disorder in which associated 
choroidal melanomas may be an ocular 
manifestation of the same neural 
origin. In support of this are several 
observations among patients with 
neurofibromatosis: (1) optie nerve 
gliomas have been found in 10% to 20% 
of the cases reported; (2) choroidal 
melanomas are frequently found in 
association with acoustic neurofibro- 
mas; and (3) melanomas of the brain 
have been reported as a concurrent 
finding in the disease. Although 
direct evidence is lacking, such find- 
ings would appear germane to the 
neural origin premise of associated 
ocular disease in neurofibromatosis. 
In one of the patients presented (case 
1), concomitant findings were acoustic 
neurofibroma, multiple neurofibroma 
of the 7th through 11th right cranial 
nerves, two hamartomas, and a choroi- 
dal nevus. Case 2 had numerous skin 
and scalp manifestations typical of 
the disease. Both patients, in addition 
to the above disease-related lesions, 
had similar areas of café-au-lait 
pigmentation of the retina. These 
lesions were clinically distinct from 
the previously reported uveal mela- 
nomas and may thus represent a new 
facet of ocular neurofibromatesis. 
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veal Lesions Seen 


in Retinitis Pigmentosa 


Gerald A. Febasn, MD; John M. Maggiano, MD; Marlene Fishman, OP 


OA total of 470 patierts with retinitis 
e pigmentosa were prospectively and con- 
~ Setutvely era uated for the presence of 
-foveal lesiors. Di these 69 (63%) patients 
: showed oneoftwo types of separate and 
ct bilateal foveal ‘lesions. Forty- 
3%.) patients had atrophic- 
asians of the retinal pigment 
‘within: the fovea of both eyes, 
nd aditonal 22° (20%) patients 
: showed bilzerl foveal cysts or partial- 
: thicknes: ides. Of the 22 patients In-this 
-o Jast ‘group, 16 showed cystoid macular 
edema evident on fuorescein angiogra- 
pec 
= a ae Oplthsimol 95:1699-1996, 1977) 




















a prewoas: publication,’ we de- 
scribed three types of foveal 
ix 31 patierts with retini- 
me Sa- This: initial study 
duced - oalr these patients with 
a lesioas. 
ae le presene study includes a pro- 
` spective inwestigatien cf 110 consecu- 
tive patienes with retinitis pigmen- 
tosa with anc witkeut foveal lesions. 








“Asceted for pobieation April 27, 1977. 
othe Desartment of Ophthalmology, 
University of [ilncis Eye and Ear Infirmary, 
ae Chicage. : 
z Reprint requesss to University of Illinois Eye 
cand Ear Infirmary, 1855 W Taylor St, Chicago, IL 
6 Er Gered hmaa). 





_ Arch G@phthempi—Vol 95, Nov 1977 





This study emphasizes the overall inci- 
dence of foveal lesions seen in 
patients with retinitis pigmentosa 
and elaborates on the pathogenesis of 
the foveal lesions previously de- 
scribed. 


PATIENTS AND METHODS 


There were 110 patients with retinitis 
pigmentosa included in this study. All 


patients complained to some degree of- 


nyetalopia and all showed abnormal rod 
function by electroretinography: In the 


majority of patients, abnormal cone fune-~ 


tion was also exhibited by electroretinog- 
raphy. Patients with systemic syndromes 
associated with retinitis pigmentosa-like 


fundus changes were not included in this. 


investigation. Similarly, patients with uni- 
lateral disease were also excluded. 

Each patient underwent a careful fundus 
examination with emphasis on slit-lamp 
contact lens and direct and indirect 
ophthalmoseopy. In addition, all patients 
had color fundus photographs and fluores- 
cein angiograms. The angiograms were 
obtained by standard procedures, following 
the rapid injection of 5 ml of 10% sodium 
fluorescein into an antecubital vein. 


RESULTS 


Of the 110 patients, 69 (63%) showed 
lesions within the fovea. The fovea is 
defined here as a 1.5-mm area within 
the macula projecting approximately 





“ography aad therefore were no 


6° on central visual field testing with 
the foveola at its center. We define 
the macala as an area of approxi- 
mately 5mm in diameter that projects. 
perimetrically 15° to 20° of the centr 
visual field. All patients with fove: 
lesions shewed“ same - reduction 
central acuity. In some patient: 
pigmentary changes from. the periph- 
ery were roted te encroach on the 
macula. These patients showed no 
abnormalities. within the fovea on 
ophthalroseopy or fluorescein ang! 





























included in che groap of patients wit 
foveal lesions. Cf the 110 patients, 47 
(43%) showed bilateral atrophic- 
appearing lesions within the. fov 
These changes resiilted from hypopig: 
mentation (and presumed atrophy) o 
the retinal pigmen: epithelium withi 
the fovea (Fig 1 and 2). In additio 
some patierts showed atrophy of th 
foveal chor ocapillaris vessels (Fig 3 _ 
and 4). Gf the 69 patients with foveal | 
lesions, 47 168%) stowed this type of _ 
atrophic, hypopigmented change. =. 

Twenty-two of: the 110 patients 
(20%) selectively showed bilateral fos ~ 
veal cysts er partial-thickness holes. _ 
Of the 66 patients with foveal lesions, 
22 (82%) had this type of change. Of 
these 22 patients, 16 showed cystoi 
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Fig 1.—Left eye showing hypopigmented foveal lesion. 


Fig 3.—Right eve showing more advanced atrophic foveal 
changes that involve both retinal pigment epithelium and chorio- 


capillaris vessels. 


edema evident on fluorescein angiog- 
raphy. None of the 16 were diabetic, 
aphakic, or showed signs of anterior or 
peripheral uveitis. One of the 16 
patients had large foveal cystic- 
appearing lesions in the right eye, 
which showed no evidence of leakage 
from perifoveal capillaries (Fig 5 and 
6). The patiert’s left eye had less 
extensive cystic-appearing lesions 
that were associated with a typical 
pattern of cystoid macular edema on 
fluorescein angiography (Fig 7 and 8). 
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Fig 2.—Same case seen in Fig 1. Areas of hyperfluorescence 


(window defects) correspond to hypopigmentation within fovea. 


The internal limiting membrane was 
intact over the foveal lesions in this 
left eye but was not intact over the 
lesions in the right fovea. Six patients 
with cystic-appearing foveal lesions 
had no leakage from perifoveal capil- 
laries in either eye. Four of the six 
patients did not have an intact 
internal limiting membrane over the 
lesions. The assessment of this find- 
ing in the remaining two patients was 
uncertain, mainly because of the small 
size of the lesions. One of these six 





Fig 4.—Fluorescein angiogram from same case shown in Fig 3 
confirms changes within both retinal pigment epithelium and 
choriocapillaris. 


patients was previously described as A 
having a unilateral partial-thickness 
foveal hole. He was subsequently 
found to have similar bilateral foveal 
changes on a second examination.' 
When compared to patients with no 
foveal lesions or to those with cystic- 
appearing lesions, patients with 
atrophic-appearing foveal lesions 
tended to manifest more extensive 
photoreceptor, vitreous, and retinal 
pigment epithelial disease. They 
showed more extensive abnormalities 
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Fig 5—Righ= eye shows clover-shaped cystic-appearing foveal 


lesions. 





Fig 6.—Same case seen in Fig 5. Angiogram does not show 


leakage of dye from perifovee’ capillaries or accumulation of 
fluorescein within cystic-appearing lesions. 





Fig 7—Left eve from same case seen in Fig 5. Note cystic- 


appearing fevel lesions. 


on electror2tmographie recordings, a 
more cellular vitreous, and a greater 
degree of epathalmoscopically appar- 
ent retina pigment migration and 
clumping. Patients with cystic-ap- 
pearing foveal lesions or no foveal 
lesions at all were, in general, more 
similarly matched for these factors. 
Of the “7 patients with atrophic- 
appearing foveal lesions in which a 
specific genetic pattern of inheritance 
could be dete-mined, 7 were autosom- 
al dominat, 10 were autosomal reces- 
sive, and Il were X-linked recessive. 
When compared to patients who had 
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Fig 8.—Fluorescein angiogram *rom same case shown in Fig 7. 


Note accumulation of fluoresce n dye within foveal cysts. 


no foveal lesions, a total of 16 were 
autosomal dominant, 4 were auto- 
somal recessive, and 5 were 
X-linked recessive. A definite genetic 
pattern was evidant in only four of 22 
patients with cystic-appearing foveal 
lesions: two were autosomal dominant 
and two were autosomal recessive. 


COMMENT 


In a previous publication we de- 
scribed three types of foveal lesions 
seen in 31 patients with retinitis 
pigmentosa. Group 1 (58%) showed 
hypopigmented lesions, group 2 (19%) 





Foveal Lesions in Cases of 
Retinitis Pigmentosa 


Foveal Lesions 
Present study, 
110 patients* 
Group 1 


No. of Patients, % 


47 (68) 


Group 2 6 (9) 


Group 3 16 (23) 
Total 69 (100) 


Previous study, 
31 patients 
Group 1 
Group 2 6 (19) 
Group 3 7 (23) 
Total 31 (100) 


18 (58) 


*No lesions were found in 41 (37%) patients. 
Percentag2s were calculated from total of 69 
patients. 
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holes within the macula without 
leakage from perifoveal capillaries on 


n fluorescein angiography. The pres- 
nt data, which show the relative inci- 
ence of various foveal lesions seen in 
10 patients, are similar to those 
btained in our previous study (Ta- 
). The accuracy of estimating the 
umber of patients within groups 1 
umber of cases in this more exten- 
ve study, ee 
n the discussion of our previous 
report,’ we indicated that the foveal 
hanges seen in groups 2 and 3 
robably had a similar cause. The 
atient cited in this report who 
showed changes in his right eye 
onsistent with those seen in patients 
within. group 2, and cystoid edema 
seen on fluorescein angiography in 

s left eye, as seen in patients within 
group 3, offers strong supporting 
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cular lesions associated with retinitis pigmen- 

osa. Arch Ophthalmol 95:798-803, 1977. 
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showed eysts or partial-thickness — 


worescein angiography, while group 
(23%) showed foveal cysts associated. 
vith cystoid macular edema evident 


ind 2 was enhanced by the greater 
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evidence for this contention. An intact. 
internal limiting membrane seems to 
be an important factor in observing 
angiographically the presence of cys- 


toid macular edema. In its absence, - 


fluorescein dye can diffuse rapidly 
into the vitreaus. As noted, the above 
patient had re evidence of an intact 


‘internal limiting membrane on slit- 


lamp biomieroscepy over the foveal 
lesions in the right eye, which showed 
no. evidence of leakage from peri- 
foveal capillaries, while the left eye 
with angiographically evident cystoid 
edema clearly showed the presence of 


: this structure over the cystic foveal 


lesions. The lesions in the right eye 
were therefore  partial-thickness 
holes, while those in the left eye would 
still be considered cysts. Accordingly, 
we suspect that the absence of evident 


leakage of fluoreseein dye from peri- 


foveal capillaries in patients within 
group 2 is, at least in some cases, 
associated with rapid diffusion of 
fluorescein into the vitreous. The 
absence of am intact internal limiting 
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< membrane in four of the six cases in 


this report is consistent with this 
interpretation. Alternatively, fluores- 
cein dye leakage could be intermittent 
or episodic. Long-term observations 
would, of course, be necessary to eval- 


-uate this latter supposition. 


Although both atrophic-appearing*’ 
and.-cystic-appearing foveal lesions** 
have been reported in patients with 
retinitis pigmentosa, the overall inci- 
dence of such lesions has not, to our 
knowledge, been previously well docu- 


mented. With. careful evaluation by 


slit-lamp biomicroscopy, color photog- 
raphy, and fluorescein angiography, 
foveal lesions can be seen in a surpris- 
ingly large number of patients with 

retinitis pigmentosa. 
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\ Ocular Manifestations of 


Focal Dermal Hypoplasia Syndrome 


John V. Thorsas, MD; Mare O. Yoshizumi, MD; Charles K. Beyer, MD; Joseph L. Craft, Daniel M. Albert, MD 


e Althougt 40% of patients with the 
focal dermal hypoplasia syndrome have 
ocular abnomnslities, to eur knowledge, 
only one ca ef this condition has been 
previously d@s=ribec in the ophthalmic 
literature. Two additional cases are pre- 
sented, and ñe systemic and ocular find- 
ings are reviewed. 

(Arch Oph*Amoi 95:1997-2001, 1977) 


ij I foc lermal hypoplasia syn- 
drome is a rare and widespread 
dysplasia Œ mesodermal and ecto- 
dermal tissues with a unique and char- 
aczeristic dirical pictare. Multiple 
abnormaliti=s 2onsisting of cutaneous, 
osseous, auzal renal, cardiac, dental, 
and ocular @fects have been de- 
scribed.: Th- fequencies of abnormal- 
ities in this szndrome are as follows: 
dermal hypoplasia, 100%; bony de- 
fects, 82%; cental anomalies, 51%; 
ocular anomaies, 40%; and mental 
retardation. 12%. 

Fifty-six 2ases have been recorded 
in the dernatolegic and pediatric 
literature.* The syndrome is thought 
to be transmetted as an autosomal 
dominant trai with sex-linked inheri- 
tance, whica explains the preponder- 
ance of women (10:1) with this 
syndreme. Ths mede of inheritance is 
similar to tha seen in incontinentia 
pigmenti.” “f= increased prevalence 
of miscarriavs in affected families is 
compatible wth the fact that the 
disease in i& -ull expression seems to 
be lethal ia men.‘ Cases in which 
karyotype stedies have been done 
reveal no złromosomal abnormali- 
ties. 

Although »eilar-abnormalities have 
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been noted in 40% of patients, to our 
knowledge, only one case of this 
syndrome has been previously de- 
scribed in the ophthalmic literature.’ 
The purpose of this communication is 
to present two additional cases and to 
review the systemic and ocular find- 
ings. One of these cases (case 1) has 
been previously reported in the der- 
matologic literature." 


REPORT OF CASES 


Case 1.—A 13-year-old girl was the 3.0-kg 
product of a normal delivery and a 42-week 
gestation period. She was born to a 22- 
year-old mother (gravida 2, para 2). The 
older sibling was entirely normal. The 
maternal history revealed that the mother 
had viral pneumonia during the second 
month of pregnancy and had numerous 
vaginal bleeding episodes. Several con- 
genital anomalies were noted as follows: (1) 
left anophthalmos (Fig 1); (2) verrucous or 
papillomatous lesions of the conjunctival 
surface of the left eyelids (Fig 1) and 
perioral region (Fig 2); (3) numerous areas 
of depigmentation of the face (Fig 3), 
buttocks, thighs, legs, and scalp; (4) lobster 
claw deformity of the right foot with 
syndactyly of the fourth and fifth toes; (5) 
80° flexion contracture of the proximal 
interphalangeal joint of the third digit of 
the left hand; (6) dystrophic fingernails; (7) 
herniation of adipose tissue on the left 
lower leg; (8) mild mixed hearing loss of the 
left ear; and (9) hemiatrophy of the 
tongue. 

Results of examination of her heart, 
lungs, and abdomen were within normal 
limits. Findings fram complete blood cell 
count and urinalysis were normal; sickle 
cell preparation and VDRL were negative; 
and ECG was normal. Cortical function 
testing revealed retarded nonverbal func- 
tioning. Her chromosome study revealed a 
normal female keryotype. Roentgeno- 
grams showed scoliosis and atrophy of the 
left hemipelvis. Skull roentgenograms 
were normal. A skin biopsy specimen 
showed hypoplasia of the dermis with 
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subcutaneous fat dose to the epidermis. 

The patient was first seen at the Massa- 
chusetts Eye and Ear Infirmary, Boston, at 
the age of 4 years. She was followed up for 
recurrent infections of the left eye socket. 
At the age of five years, a glass ball 
implant was placed in the socket with 
formation of the inferior cul-de-sac. The 
recurrent verrucous lesions on her eyelids 
were excised on two separate occasions 
with application of electrocautery to the 
base of the lesions. 5 

A recen- examination of the right eye 
showed a visual acuity of 20/50 with best 
refractive error correction of —8.25 sphere 
—2.00 x 5°. The intraocular pressure was 
normal. The pupil was 6 mm in diameter, 
round, and reactive to light. Results of slit- 
lamp and dilated fundus examinations 
were withm normal limits. 

Case 2.—A three-year-old girl was first 





Fig 1.—Anophthalmos with papillomatous 
lesions (arrows) arising from lid margin 
(case 1). 


Fig 2.—Papillomatous lesion (arrow) aris- 
ing from perioral region (case 1). 


x 
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Fig 5 —Skin biopsy specimen from a patient with focal dermal hypoplasia showing 
normal epidermis (E) with numerous fat cells (FC) (hematoxylin-eosin, original magnifi- 


cation x 40). 


seen at the age of 6 weeks with the 
following findings: (1) head size below the 
third percentile with micrognathia; (2) 
chronic rhinitis; (3) bilateral accessory au- 
ricular appendages; (4) patchy loss of hair 
on the vertex of the scalp with a circular 
area of dermal atrophy and telangiectasia 
with absence of hair follicles; (5) high 
arched palate; (6) rough and irregular 
gums; (7) ectrodactyly of both feet and 
syndactyly of the third and fourth digits of 
the left foot (Fig 4); (8) absent to thin 
dystrophic nails; (9) small distal phalanx of 
the right index finger; and (10) recurrent 
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otitis media of both ears. 

Results of examination of the heart, 
lungs, and abdomen were within normal 
limits. Roentgenograms showed rib and 
clavicle abnormalities. Orbit roentgeno- 
grams revealed bilateral small orbits. 

Examination of the eyes showed them to 
be microphthalmie OU with secondary 
entropion. The globes were noted to be 
covered with a fairly thick conjunctiva. The 
corneas were dark slate-blue and opaque. 
At the age of 7 months, the patient under- 
went scleral moulding bilaterally in an 
attempt to keep the fornices as normal as 


Fig 3.—Facial areas of depigmentation (arrows). 


Fig 4.—Bilateral ectrodactyly (arrows) with syndactyly (S) of third 
and fourth digits of left foot (case 2). 


R a 


Fig 6.—Higher magnification of Fig 5 
shows epidermis (E) and fat cells (FC) 
(hematoxylin-eosin, original magnification 
x 100). 


possible. Since then, her follow-up has been 
uneventful except for bilateral lacrimal 
duct obstruction with purulent discharge 
relieved by irrigation and antibiotic ther- 
apy. 


MATERIALS AND METHODS 


An excisional biopsy specimen of the 
papillomatous lesion of the left upper 
eyelid in case 1 was fixed in formaldehyde 
solution. Hematoxylin-eosin and PAS sec- 
tions were prepared for light microscopy. 
Only formaldehyde-fixed tissue was avail- 


able for electron microscopy. The specimen e 
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Fig 7.—PapilDmatous lesien from case 1 
exhibiting “ff” fibroma hyperkeratosis, 
parakeratosis, and acanthesis with promi- 
nent sete f2gs overlying vascularized 
connective issue (VCT) (hematoxylin- 
eosin, original magnificaticn x 100). 


was transfered to phospaate buffer for 
washing ané was then postfixed in 1% 
osmium tetrexide for one hour at 4 C. A 
graded series of alcohols was used for 
dehydration, followed by embedding in 
Epon $12. Ulerathin sectiors were cut on a 
microteme wih the use of 2 diamond knife. 
The seetions were stained with a saturated 
solution of uranyl acetate in 50% alcohol 
and counterstained in Reynold’s lead 
citrate: Electron micrographs were taken 
on an electro? microseope vith the use of a 
50-mu object we-aperture and 80,000 V for 
aceeleration. 


HISTOPATHOLOGIC 
OBSERVATIONS 


Histopatblegic exam nation of the 
skin showed a normal epidermis and a 
variably hypoplastic dermis. The sub- 
cutaneous f-t lay in close approxima- 
tion to the dermis (Fig 5 and 6). 
Electron mi-rescopy rev2aled that the 
dermal collagen fibrils had normal 
periodicity but were somewhat 
thinned. The fibroblasts appeared 
normal but kad some reduction in 
their intrac-teplasmic organelles. 

Therecur-ent papillomatous lesions 
excised fren the margins of the 
eyelids in oxe of our patients (case 1) 
were histodgically theught to be 
“soft” fibrenas with the epidermis 
exhibiting syperkeratosis, parakera- 
tosis, and a-authosis with prominent 
rete pegs thet overlay vascularized 
conneetive fissue (Fig D. The second 
specimen vas similar to the first 
except that the dilated dermal capil- 
laries were filled wit- RBCs, and 
acute and @renic inflammatory cells 
*were preser in the dermis. 

* Electron microscopic examination 
of the formaldehyde-fixed papilloma- 
tous lesion was done in an attempt to 
demonstrate wirus partieles. Electron 
microscopic sections shewed a some- 


Fig 8.—Top, Keratinized epidermis (K) 
showing muliinuclear (N) leukocytes (L) 
with abundamce of lysosome-like bodies. 
Desmosomal attachments (arrows) be- 
tween epidermal cells ( x 7,500). Bottom, 
Epidermal cells showing large round 
nuclei (N) and tonofibrils (T) within cyto- 
e plasm ( x 7,50} 
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Fig 9.—Left, Abundance of tonofibrils (T) in cytoplasmic matrix and projection of microvilli (M) from cell border. Note electron-dense 
granules (arrow) that are probably pigment granules (x 10,000). Right, Mesh of collagen (CO) showing atypical cell with spongy 
appearance to cytoplasm. Note projection of rough endoplasmic reticulum (ER) ( x 7,500). 





what well-preserved keratinized layer 
(Fig 8, top). Tke epidermal cells were 
round to oval (Fig 8, top and bottom) 
and contained few mitochondria, 
rough endoplasmic reticulum, elec- 
tron-dense granules, and poorly devel- 
oped Golgi’s complex. Numerous, free 
polyribosomes and aggregates of ton- 
ofibrils were present (Fig 8, bottom). 
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Fig 10.—Left, Keratinized epidermis showing inflammatory cells. 
Centriole (arrow) is seen. Note abundance of lysosomes (L) within® 


leukocytes ( x 20,000). Right, portion of cell illustrated in Fig 9 
(right) showing extent of rough endoplasmic reticulum (ER) in 


intracellular space ( x 20,000). 


The tonofibrils measured approxi- 
mately 70 to 80 A, traversed the cyto- 
plasm in various directions, and 
extended inte the cell processes. These 
fibrils appeared to terminate in well- 
developed desmosomes (Fig 8, top; 9, 
left). Microvillus-like projections were 
present on individual cell surfaces 
(Fig 9, left). 


Leukocytes were observed along the 
keratinized layer and in areas of 
connective tissue. The cytoplasm of 
these cells contained centrioles and 
electron-dense granules of various 
sizes that were probably lysosomes 
(Fig 10, left). A thorough search 
revealed no virus particles. 

In areas of interwoven collagen e 
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fibrils, bizarre cells were observed 
(Fig 9, Meh. The chromatin of the 
nuclei of chese cells was condensed 
‘around the nuclear envelope. The cyto- 
plasm was spongy and contained 
‘fbrils, vacueles, and free polyribo- 





< somes (Fig 1), right). The clear intra- 
cellular spaces that were seen in the 


cytoplasm aad in the areas of the 
epidermal zeils are prebably artifacts 


-cof specimen preservation. The exten- 
“sions and irregular arrangement of 
- the rough endoplasmic reticulum may 
also be due to specimen. preservation. 


Since these calls have an abundance of 

rougn endepmasmic reticulum and are 

lacking usuel eytoplasmic features, 
hey may berelated te plasma cells. 


‘COMMENT 


In the fecal dermal hypoplasia 
yndrome (Goltz’s syndrome, con- 


: genital cuts hypoplasia) a hy poplastic 


dermis. isa constant- finding in all 
reposted cases. The marked underde- 
velopment of'dermal cennective tissue 


leadsto localized herniations of subcu- 
taneous fat through the attenuated 


dermis. This may appear as soft, 


yellow þaggs herniations or fawn- 


les. Linear areas of hypo- 
i] connective. tissue with 
2ttation or hypopigmenta- 
tying ski4~are present. 


"Numerous, small depressed areas of 
atrophy in which the skin is reticu- 
` lated and celangiectatic are seen. In 
-the areas where the dermis is absent, 


the skin ladks resistance to even minor 
trauma so chat ulceration may result. 


Vegetative excreseences or papilloma- 


tous esions cf the lips. gums, base of 


' = tongie; circumoral area, axillae, peri- 
umbilical crea, anus, and vulva are 
; present. These lesions occur in more 


nan half of the patients and have 
been described histologically as angio- 


x fibromas.* Radial folds in the skin 
around the mouth and. Sparse, brittle 


sealp hair are also present.. Finger- 
nails and toenails are frequently 


absent or may show longitudinal ridg- 


ding, spooning thinness, friability, or 


_hypopigmentation: Focal alopecia and 


localized peliosis may be present. 
Bony: abaormalities are the second 


Arch @phthalrol—Val 95, Nov 1977 


most common set of defects in these 
patients. Eighty-two percent of the 
cases reported in the literature were 
noted to have osseous defects. These 
included short stature, rounded skull, 
microcrania, prognathism high arched 
palate, pointed chin, fused vertebral 
bedies, spina bifida, absent meta- 
carpal bones, polydactyly, and syndat- 
tyly. The hand anomalies suggest that 
abnormal development in this condi- 
tion occurs by the eighth week of 
gestation because the digits normally 
have elongated and separated by that 
time.’ 

Dental defects that consisted of 
hypoplasia of the molars and premo- 
lars were noted in 51% of patients. 

Ocular abnormalities have been not- 
ed in 40% of the cases reported in the 
literature. The most common ocular 
symptom is photophobia. The range of 
visual acuity is wide, varying from 
normal visual acuity to blindness, 
depending on the severity of the 
ocular abnormalities present. The fol- 
lowing various ocular abnormalities 
have been reported in the literature: 
anophthalmia; aniridia; wide spacing 
of eyes; strabismus; nystagmus; het- 
erochromia; blue sclera; papillomatous 
lesions of conjuctiva and lids; irregu- 
larity of pupils; colobomas of iris, 
choroid, retina, and optic nerve; sub- 
luxation of lens; microphthalmia; 
patchy hypopigmentation or hyper- 
pigmentation of retina; optic atrophy; 
clouding of cornea; whitish vitreous 
with no fundus view; ectropion; ptosis; 
blockage of tear ducts with epiphoria 
(successfully made patent by irriga- 
tion); and sparse eyebrows and eye- 
lashes. They represent both meso- 
dermal and ectodermal defects. Some 
of these ocular abnormalities suggest 
an interference with normal ocular 
development in the early part of 
gestation. Congenital poikiloderma 
(Rothmund-Thomson’s syndrome), ne- 
vus lipomatosus (Hoffman-Zurhelle’s 
syndrome), and epidermal nevus syn- 
drome are most often considered in 
the differential diagnosis of the focal 
dermal hypoplasia syndrome. It is said 
that a knowledge of ocular anomalies 
in these conditions may help in distin- 
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guishing between them.’ E 
In congenital pajkiloderma, degen= 
erative cornea! changes and early: 
appearance of cataracts are noted. 
However, none of the widespread and- 
bizarre ocular anomalies that ac- 
company fecal dermal hypoplasia are 
present. In nevus lipomatosus, no 
ocular anomalies have been reported,” 
while in the epidermal nevus syne; 
drome, ‘ocular defects are rare and : 
include ptosis, iris colobomas, conjunc- 
tival “fibromas.” and lipodermoids.” 
Aural defects that consist: of extra- ~~ 
auricular appendages and combined: 
neurosensory and conductive hearing 
loss have been reported in. focal 
dermal hypoplasia. In addition, men: 
tal retardation has been noted in 12% __ 
of patients. E 
No specific laboratory abnormali- - 
ties have been seported in these cases. 
In one family with several affected 2 
members, elevated serum alkaline — 
phosphatase levels: were noted in all 
members, but the importance of this 
finding is unclear." 


David Walten, MD, gave permission to report 
ease 1, and Rober: Goltz, MD, provided light. 
micrographs (Fig £ and 6) of the skin biopsy. z 
specimen from one of his patients. a 
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In a review of 432 choroidal and 
iliary body melanomas, histopathologic 
evidence of orbital extension was found in 
5 cases (10.4%). The occurrence of 
ital extension. was influenced mainly 
y the cell type (P < .05) and by the size 





of the choroidal mass (P < .001). Local 
orbital recurrence occurred in 23% of 
_¢ases with evidence of extrascleral exten- 





- os pigmentation, and size and shape of 
-the extension. Patients treated by exenter- 
ation: had significantly better prognosis 
than nontreated patients or patients 
“treated by chemotherapy, radiotherapy, or 
focalexcision (P = .0002). Early exentera- 
tion is the best treatment for choroidal 
_ melanomas with orbital-extension. 
(Arch Ophthalmol 95:2002-2005, 1977) 





Oia extensión of choroidal and 
ciliary body melanomas is not- 
rare. The. “incidence reported in the 
literature ranges from 10% to 23%. 
ccording to Reese,‘ extrascleral ex- 
nsion is more likely to develop from 
flat, diffuse melanomas. This has 
never been statistically proved. 

_ Orbital melanomas. carry a poor 
ognosis and the treatment is. still 
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Orbital Extension of Choroidal 
and Ciliary Body Melanomas 


Hanna F. Shammas; MD, Frederick C. Blodi, MD 


controversial. Starr and Zimmerman? 
advocated greater use of exenteration 
when extraocular extension is demon- 
strated. However, they believed that 
this. is a palliative rather than a cura- 
tive procedure. 

The first objective of this report 
was to study the incidence of orbital 
extension of uveal melanomas and the 
predisposing factors to such an exten- 
sion and to Iceal orbital recurrence. 
The second objective was to determine 
the prognosis of these cases and the 
third was to assess the value of exen- 
teration as a therapeutic procedure 
for orbital extensions. 


MATERIALS AND METHODS 


Four hundred thirty-two cases of choroi- 


dal and ciliary. body melanomas have been 
diagnosed histopathologically since 1945 in 
our Ophthalmic Pathology Laboratory. 


„Forty-five of the patients had-an orbital 


extension of the tumor. 

In our study cf the predisposing factors 
for orbital extension, five clinieopatholog- 
ical characteristics of the intraocular mela- 


noma: were compiled for each casei (1) 


largest tumor diameter in contact with the 
sclera; (2) condition of Bruch’s pee 
(8) location; (4) pigmentation; and (5) cell 

type. The tumers were divided in- two 
groups according to their largest diameter: 
10.mm and less, and more than 10 mm. The 
tumors. were divided in three categories 
according to their location: in the ciliary 


body; in the choroid; and tumors that filled 


the vitreous cavity. In this last group, each 
tumor was so farge that it was impossible 


to assess the original location. A tumor was 
considered: to. be amelanotic when no 
pigment: was present in the mass, to be- 
lightly. pigmented when the pigment was 
scattered but the cellular pattern through- 
out, the slide still visible, and to be-heavily 
pigmented when the pigment was obscur- 
ing more than 80% of the cells. The tumors 
were divided in two groups according to 
the cell type: (1) spindle A or B cells and (2) 
épithelioid or mixed cells. 

The x° test was used for the statistical 
studies. The probability values were read 


-from the statistical tables by Fisher and 


Yates.’ 

The prognosis of choroidal and ciliary 
body melanomas with orbital extension 
was: studied in 30 patients whe had a 
follow-up of five years or more. The orbital 
extension was proved. histopathologically 
in all 80: cases. Four clinicopathological 
factors that corresponded to the orbital 
extension were compiled for each ease: cell 
type, pigmentation, and size and shape of 
the extension, The extension was consid- 
ered large whenever it exceeded 10 mm in 
width and 5 mm in thickness. The cases 
were algo divided in. two categories on the 
basis of whether the tumor extension was 
(1) eneapsulated or (2) nonencapsulated or 
surgically transsected. Fisher's exact test 
was used for the statistical studies due to 
the rélative-smiall number of cases." 


RESULTS 
_ Incidence and 
Predisposing Factors 
-An orbital extension of choroidal 
and ciliary body melanomas was noted 
in 45 cases (10.4%). The incidence of 
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orbital extension was 1% when the 
largest tumer diameter was 10 mm or 
2088 and 18% when the largest diam- 
-eter exceeded 10 mm (Table 1). The 
_ difference between the two groups is 
atiea ly significant (P < .001). 
Table I also shows the incidence of 






orbital invasion. aceording to the 


condition of Bruch’s membrane. The 
Incidence was 5% in the presence of an 
~ fataet Bruch’s membrane and was 19% 
> when Brack’s membrane was rup- 
- tured. The difference between the two 
groups -i statisticaly significant 
“(P< 001) 

Highly pigmented tumors invaded 
ine erb issues im 16.5% of the 

ise ghtly pigmented tumors 
and amelanotie tumors 
"the cases (Table 1). The 









-Cikary body and choroidal tumors 
invaded the exbit im 6% and 9% of the 
cases, respestively, The difference 

- between ike two groups is not statisti- 
cally significant (P> 1). Large tu- 
mors that nad invaded the retina and 
filled the vitreous cavity. extended 

into the orbital tissues in 71% of the 
Eh A 

IE tumors- invaded the 

T omit: an Tf the cases compared. with 
-13e far tamors of mixed and epithe- 












ne licid cell type ‘Table 1). The difference 


“between the two groups is statistically 
‘significant { (P< 06) = 
‘We diviced the choreidal and cili- 
ary bedy melanomas im two catego- 
ries: small f the largest tumor diam- 
eter was 16 mm or less, and large if 
the Jamest diameter exceeded 10 mm. 
Small | tumors extended into the orbit 
in 1% of che cases. Large tumors 


"extended irto the orbit In 10% of the 





* cases E Bruch’s membrane was intact 

din 20% ef the casas if Bruch’s 
‘membrane WES ruptured, Large- tu- 
mors that Fad invaded the overlying 
‘retina and filled the vitreous cavity 
extended te the orbit ia 71% of the 
casés (Table 2% 






Local Orvital Recurrence 

‘Growth of melanoma. cells in the 
orbit after simple enucleation oc- 
curred in. fiwe of the 22 cases (23%) of 
choroidal and cihary body. melanomas 
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Table 1.—Predisposing Factors to the Occurrence of Orbital Extension 


Largest tumor diameter 
10 mm and less 
More than 10 mm 


Condition of Bruch’s membrane 
Intact 
Ruptured 


Pigment content 
Absent 
Light 
High 
Location 
in ciliary body 
in choroid 
Filling vitreous cavity 


Cell type 
Spindie types 
Mixed and epithelioid types 


LTD of 10.mm or fess* 


LTD of more than 10 mm 
With intact Bruch’s membrane 


With ruptured Bruch’s membrane 
Filling vitreous cavity 


*LTD indicates largest tumor diameter. 


with orbital extension (excluding 
eight cases treated by early exentera- 
tion of the orbital tissues). At the time 
of enucleation, the orbital extension 
was small in two cases and large in 
three, The extension was nonencapsu- 
lated and of the mixed or epithelioid 
cell type in all five eases. 


Prognostic Factors 
Eight of the 30 patients. (27%) 
survived five years or more. The 


remainder were dead of metastases - 


within an average period of 16 
months. The five-year actuarial survi- 
val rate of 263 patients with no orbital 
extension of the uveal melanoma’ was 
78% (Figure). The difference is statis- 
tically significant {P < .001). 

Eleven cases (37%) were of the 
spindle cell type and 19 (63%) were of 
the mixed and epithelioid cell type. 
The five-year survival rates were 36% 
and 21%, respectively (Table 3). The 
difference between the two groups is 
not statistically significant (P = .23). 

Twenty-two cases (73%) were ame- 
lanctic or lightly pigmented and eight 





Cases With 
Orbital Extension 





Cases With 
Orbital Extension © 


No. 





(27%) were highly pigmented. The 
five-year survival rates were 32% and. 


13%, respectively (Table 8). The | 
difference between the two groups is- 
not statistically significant (P = 26). 

The orbital extension was encapsu-” 
lated in eight cases (27%) and nonen- 
capsulated or surgically transected i in 


22 cases (73%). The survival rates were : 


25% and 27%, réspectively (Table 3). 
The difference between the two _ 
groups is nct statistically significant 
(P = .35).. - 

The orbital extension was large- 
(more then 10 mm in width and 5.mm 
in height) in 15 cases (50%) and small __ 


in 15 cases (50%).. The survival rate. 
< was 20% if the extension was large a 
and 338%. if che extension was small” 


(Table 3). The difference between the 
two groups is not statistically signifi: 
eant (P = .2€). 
Exenteration of the Orbit 
Thirteen patients had exenteration 


of the orbit. Four patients received a 


palliative treatment: chemotherapy in 
two eases, radiation therapy in one, 
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f Eiysyear actuarial. survival rates for choroidal and ciliary body melanomas. with and 
: without orbital extension. N indicates no orbital extension; O: orbital extension. 


Table 3. Outcome According to Cell Type, Pigmentation, and Extension's 


Size and Shape 


Cell Type. 
:- Spinde ; T 
“Mixed or epithelioid. 
: Pigmentation : 
Light or absent 
_ High 
xtension’s shape 
Encapsulated 
Nonencapsulated or: 
surgically transected 
Extension ssie 
“ Gor 
-Small 





an aS No. of Cases 
- -Exenterated : 
Nonexenterated 
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Five-Year 
Survival Rate, % 


Five-Year 
Survival Rate, % 





and Pasteur antirabies vaccine in one. 
Local excision of the orbital extension 
was performed in two cases. Eleven 
-patients had no further treatment. 
= Table 4 shows. the influence of exen- 
teration. on the prognosis: 62% of the 


patients treated by exenteration sur- 
vived five years or more, while none of 


the remainder survived five years. 
< The- difference between the two 


groups is. statistically significant 
(P = ,0002). 

Exenteration was the initial surgi- 
eal procedure or was performed within 
two months after the enucleation in 
eight cases (early exenteration) and 
later than two months in five cases 
(late exenteration). The five-year sur- 
vival rates were 87% in cases treated 
by early exenteration and 20% in cases 


- treated by.late exenteration (Table 5). 


The. difference between the two 
groups is statistically significant 
(P = .03). 


COMMENT 


In a review of 1,842 choroidal and 
ciliary body melanomas, Starr and 
Zimmerman? found histopathologic 
evidence of orbital extension in 18% of 
the cases, which is an incidence rela- 
tively close to the 10.4% found in our 
series. 

-The main factor that influenced 
orbital extension of a choroidal mela- 
noma was the increase in size of the 
intraocular mass. manifested by the 
inerease in size of the largest tumor 
diameter, rupture of Bruch’s mem- 
brane, and, eventually, retinal inva- 
sion and filling of the vitreous cavity. 
The high éorrelation between the 
increase in size of the tumor mass and. 
the occurrence of orbital extension is 
to be expected, since both factors are 
manifestations of tumor growth. The 
cell. type also influenced the ‘oc- 
currence of orbital extension, tumors 
of the mixed or epithelioid-cell type 
having a higher tendency to invade 
the orbital tissues than spindle cell 


tumors. 


A local orbital recurrence occurred 


in 22% of the cases in which the initial 


histopathologic sections revealed: evi- 


. dence of extrascleral extension and 


which were not treated by early exen- 
teration. We also reviewed 263 cases 
of choroidal and ciliary body. mela- 
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Early exeneration 
: Bate exenteration: 


‘noma with no erbital extension. A 
secondary tamor growth in the orbit 
occurred ozly in one case (0.4%). 
However, zo- additional pathologic 
_ sections we-e performed to establish 
the existense of orbital extension in 
this case. Trese findings corroborate 
the results ef Starr and Zimmerman’; 
the risks of a patient to develop an 
reeuztence are- definitely 
if ertrsócular extension is 
rated on the enucleated speci- 
ocal erbital recurrence also 
urred more frequently in presence 
“aonencapsulated orbital growth 
-and when the tumor was of the mixed 
or epitheliod cell type. 

Oace: an erbital extension had 
_ceurred, the surv iva, rates were no 
“more influ@need by the cell type, 
“pigmentaticn, or size or shape of the 

extension. En our series, 73% of the 
gases died o metastases within three 
ears after snucleation, 
he value of exenteration as treat- 
orlital melanomas has been 
‘contested bz many authors. Rendah! 











and: Hendesscn* believed that exen- 











E eration hebe little and probably is 
catel. Ata symposium on the 
8 diagnosis ard management of intra- 

ocular melancmas,!? exenteration of 
the orbit was. advised whenever the 
` extension vas nonencapsulated, ex- 





tensive, neerctic, or obviously dis- 


` turbed by te enucleation procedure 

and- when | oral orbitat recurrence was 

-o present: 

Ina review of 55 cases of choroidal 

and ciliary body melanoma with orbi- 
- tal extensioz, Starr and Zimmerman? 
_eould not present convincing evidence 
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Five-Year 
Survival Rate, % 


that an exenteration increases the 
survival rates. However, they advo- 
cated greater use of this procedure 
when extraocular extension was dem- 
onstrated. 

In our series, exenteration of the 
orbital contents has proved to be a 
curative procedure rather than a 
palliative one; 62% of the patients 
survived five years or more.. However, 
none of the 13 patients had evidence 
of metastases at the time of exentera- 
tion. 

Four patients received palliative 
treatment because of the presence of 
liver metastases at the time of 
enucleation: Two patients were 
treated by chemotherapy and one by 
radiotherapy; in 1960, Pasteur’s anti- 
rabies vaccine was tried in one patient 
to increase his immunity against 
melanoma cells. Eleven patients had 
no further treatment. All these 
patients died of metastases within 
three years after the enucleation. 

Local excision of the orbital exten- 
sion, which has been strongly advo- 
cated by Henderson,’ was performed 
on two patients. Both died of metas- 
tases one year later. 

A late exenteration of the orbit was 
performed in five cases, four of them 
for local orbital recurrence. Only one 
patient survived for 12 years, 

The highest survival rates were 
obtained with early exenteration. Six 
patients were exenterated within two 
months after the enucleation. Five of 
them survived five years or more. Two 
patients were seen initially with 
exophthalmos and a blind eye. A cho- 
roidal melanoma with massive extra- 
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scleral extension was diagnosed in 
beth cases, anc aw immediate exenter- 
ation was performed. Both patients 
are still living eight and nine years 
later, respectively, without any evi-. 
dence of metastases. S 

Immediate exenteration also has 
been advocated by Boniuk and Zim 
merman" in patients with uveal mela- 
nomas“ who erroneously had been. 
treated for a retinal detachment, 
because tumer cells are probabi 
spread into the orbit during draining 
of the subretinal fluid. 

We believe that an exenteration of 
the orbital tissues should be per- 
formed as soor as the diagnosis of an 
orbital extension is confirmed hist 
pathologically whether the extension 
is small or large, encapsulated oF 
nonencapsulated. = 
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Orbital Involvement 


in ‘Sinus’ Histiocytosis 


A Report of Four Cases 


David S. Friendly, MD: Ramon L. Font, MD; Narsing A: Rao, MD 


Sinus histiocytosis is a.newly recog- 


d benign disease affecting mainly 
c jidren and young adults and usually 
having a protracted clinical course that is 
slatively. unaffected by therapy. This 
paper describes four additional patients 
0 had orbitai involvement initially and 
reviews the salient clinical and histopath- 
ologic features of this entity. The. out- 
anding clinical feature is cervical lym- 
phadenopathy. Associated findings in- 
ude: low-grade fever, anemia, leuko- 
cytosis, and elevated IgG levels. A small 
percentage ol patients develop proptosis 
h palpable orbital tumors. Such pa- 






































Minus histiodytosis with massive 
dymphadenopathy has become an 
established clinieopathologic entity 
rimarily as a result of the publica- 
tions of Rosai and Dorfman. Al- 
‘though several case reports had. been 
‘published previously,’* the four cases 
reported by Rosai and Dorfman in 
1969' and the 30 additional cases 
tudied by the same authors in 1972 
learly delineated the. clinical and 
pathologie features of this entity. 

‘The disease is clinically. character- 
ized by massive painless enlargement 








the cervical area (proconsular neck). 
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of lymph nodes, particularly those in 
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tients may not have appreciable lympha- 
denopathy. Progressive proptosis may 


‘lead to exposure keratitis, corneal ulcera- 


tion; endophthaimitis, and loss of the 
eye: 

Histopathologically, the lymph nodes 
and orbital mass show a proliferation of 
large histiocytes intermixed with a vari- 
able proportion of lymphocytes. and plas- 
ma celis. Lympkecytes and occasionally 


-other celis derived from the hemato- 


poietic. system are commonly seen within 
the cytoplasm of the histiocytes. 
(Arch Ophthaimol 95:2006-2011, 1977) 


Cervical adenopathy was present in 38 
of the 34 patients described by Rosai 
and Dorfman.” These authors found 
slight enlargement of axillary and 
inguinal lymph nodes in 38% and 44% 
of their cases, respectively, and 42% 
had: roentgenographie evidence: of 
hilar and/or mediastinal lymphade- 
nopathy. The lymphadenopathy de- 
velops gradually, may persist for 
months er years, and eventually 
regresses. Other associated findings 
include low-grade fever, leukocytosis 
with neutrophilia, elevated ESR, and 
hypergammag‘obulinemia. Most af- 
fected persons are children who 
appear to bə otherwise healthy. 
Although the disease probably occurs 
more frequently in black patients, the 
number ef white patients slightly 
exceeds the number of black” in 62 
reported cases. The disease is not 
believed to be genetically determined 
and occurs equally in both sexs. The 
cause is obscure, and there is no recog- 
nized effective treatment. 

-Although involvement of lymph 
nodes in sinus histiocytosis is charac- 
teristic; the disease frequently may 


‘affect other tissues, including the ` 


palatine tonsil, nasal mucosa, orbit, 
eyelid, skin, and testicle.” Three of the 
34 patients described by Rosai and 
Dorfman? had involvement of the 
eyelid or orbit, one of whom (case 23) 
had been reported earlier by Des- 
tombés.’. Three additional patients 


-with orbital involvement have been. 


reported. 5*1 

The purposes of this paper are (1) to 
deséribe four additional patients with 
sinus histiocytosis who presented. ini- 
tially. with orbital involvement and (2) 
to review the salient clinical and histo- 


pathologic features of this entity. 


REPORT OF CASES 


Case 1.—A 9-year-old Nigerian. boy had 
cervical lymphadenopathy and a left orbi- 
tal mass. Ipsilateral corneal ulceration and 
secondary endophthalmitis developed, 
which necessitated. enucleation of the 
ocular contents. An x-ray film of the right 
ulna revealed a radiolucent bony defect. A 
biopsy of this-lesion suggested the possis 
bility of histiocytosis X. The patient was 
treated with vinblastine sulfate and pred- 
nisolone. A subsequent left cervical lymph 
node biopsy evaluated in Nigeria was 
interpreted as not being consistent with 
malignant. lymphoma. Neither slides nor 
wet tissue from either biopsy specimen 
were available for review at the Armed 
Forces Institute of Pathology (AFIP). 

A- few months later, the orbital tumor 
allegedly recurred, and 3 gm of “yellowish 
hard nodular tumor tissue” was excised. 
Histopathologic examination in Nigeria 
led to the diagnosis of orbital pseudotumor. 
Recurring moderate cervical lymphadenop- 
athy. prompted additional lymph node biop- 
sies; these tissues were interpreted as 
nonspecific reactive lymphadenopathy. 
Sections from the lymph nodes and orbital 
tumor were submitted to the AFIP for 
histopathologic examination. No additional 
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Fig 1.—Case - at age 4 years showing bilateral symmetric proptosis with palpable orbital 


masses supe dorly (AFIP- Neg 76-1356). 





Ag at 
Diagmosis, 


*NS, not stated. 


clinical details or follow-up information are 
available. 

Case 2.—A 19-year-old Nigerian girl was 
first examined in an eye hospital in 
Nigeria because of “progressive swelling 
of the left ere for five years.” Visual 
acuities were °0/25 in the right eye (OD) 
and 2)/30 in the left eye (OS). The right 
eye aad orbit were entirely normal. X-ray 

films of the orbits revealed no bony abnor- 
* malities. On Jy 25, 1975, the left orbit was 
surgically explored, and a “very firm, 
lobular yellow “atty tumor occupying all of 
the upper and temporal quadrants of the 
orbit” was foand. The entire mass was 
forwarded to tae AFIP for histopathologic 
evaluation. T>e clinical diagnosis was 
fibrolipoma or nixed tumer of the lacrimal 
gland. Unfortunately, the patient was lost 
to follow-up. 

Case 3.—A 2-year-old American black 
girl had a thre--month history of progres- 
sive enlargen=nt ef a subconjunctival 
mass in the medial canthal region. The 
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Tabs 1.—Clinical Features of Four Patients With Sinus Histiocytosis 


Orbital 
Case sr Sex Race Location Orbital Biopsy Adenopathy 

1 3 M Nigerian Left NS* Moderate 
black cervical 

2 19 F Nigerian Left superior 5 yr NS 
black and lateral 

3 p F American Left medial 3 mo Moderate 
black cervical 

4 z M American Right and left 8 mo Slight 
black superior cervical 






Duration of 
Proptosis 
Prior to 














globe was displaced laterally. Moderate 
submandibular and bilateral anterior and 
posterior cervical lymphadenopathy was 
noted. A roentgenogram of the chest was 
within normal limits. Surgical excision of 
the mass was performed in October 1975. 
The tumor was found overlying the left 
medial rectus muscle and extended approx- 
imately 142 cm posteriorly. Five months 
postoperatively there was no evidence of 
recurrence. The biopsy specimen was sent 
to the AFIP for histopathologic examina- 
tion. The patients current status is 
unknown. 

Case 4.—This patient was submitted by 
the Department of Ophthalmology of Chil- 
dren’s Hospital National Medical Center, 
Washington. This patient was under the 
care of one of us (D.F.) and will be 
described in detail. 

A 20-month-old black boy was hospital- 
ized on Dec 18, 1971, for an acute episode of 
polyarthritis and bilateral otitis media. At 
that time a generalized urticarial eruption 
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Fig 2.—Case 4. Computed tomographic 
scan with contrast enhancement showing 
bilateral orbital masses prior to biopsy 
(AFIP Neg 76-1255). 





Fig 3.—Case 4. After radiation therapy, the 
left eye developed corneal ulcer inferiorly 
(AFIP Neg 77-1045). 





Fig 4.—Gase 4. Left fundus showing blur- 
ring of disc margins and moderate dilata- 
tion of retinal veins (AFIP Neg 76-1353). 


and nonpainul swelling of the joints of the 
knees, wrists, and hands were observed. 
Slightly enlarged posterior cervical and 
submandibular lymph nodes were noted. 
No ocular or orbital abnormalities or hepa- 
tosplenomegaly were recorded. 
Laboratory studies revealed a hemoglo- 
bin of 11.6 gm/100 ml and a WBC of 
16,400/cu mm with 60 segmented neutro- 
phils, 36 matare lymphocytes, three eosino- 
phils, and one basophil. The ESR was 17 


2007 





_ Fig 5.—Case 1. Low-power view of orbital mass disclosing well- 
definec lobules composed of histiocytes and focal collections of 
lymphocytes separated by broad fibrous septa. The overall 
picture resembles sclerosing inflammatory pseudotumor (hema- 


~ toxylin-eosin, x 25; AFIP Neg 76-3319). 


mm/hr corrected. A chest x-ray film 

showed no evidence of mediastinal en- 

_ largement. A sickle cell preparation, uri- 
nalysis, and titers for rubella, antistrepto- 
lysin, and latex fixation were within 
normal limits. Joint swelling and fever 
subsided on orally administered penicillin 
therapy. 

Slowly progressive, painless, symmetric 
proptosis became apparent in June 1974. 
Intermittent fever and a 0.9-kg weight loss 

-= occurred in the four months prior to the 

second hospitalization on Feb 26, 1975. 

Abnormal physical findings at this time 
included a temperature of 37.7 C and bilat- 

eral proptosis (Hertel measurements, 24 

mm bilaterally; base, 90 mm). Bilateral, 

lobulated, firm, rubbery masses measuring 

approximately 12 x 8 mm were palpable 
through both upper lids. The globes were 

displaced forward and downward (Fig 1), 

and marked resistance to retrodisplace- 

ment was noted. Except for slight limita- 
tion of upward gaze, rotations and ocular 
alignment were unimpaired. No diplopia 

_ was present. Visual acuity was 20/30 bilat- 

erally; applanation tensions were 12 mm 

Hg bilaterally. The pupils reacted normally 

to light, and the fundi appeared unremark- 

able. Slight cervical lymphadenopathy, 
thought to be clinically insignificant, was 
recorded. The hemogram revealed a he- 

moglobin level of 11.5 gm/100 ml and a 

WBC of 9,400/cu mm with 26 segmented 

neutrophils, 73 mature lymphocytes, and 

one monocyte. Chest, skull, and orbital 
x-ray films, including orbital tomograms, 
were normal. Findings from thyroid-fune- 
tion studies, including a radioiodine- 
uptake and a liothyronine sodium-suppres- 
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sion test, were within normal limits. The 
results of other studies, including urinaly- 
sis, routine chemical analyses of the blood, 
protein and lipoprotein electrophoreses, 24- 
hour urinary vanillylmandelic acid excre- 
tion, and VDRL for syphilis were normal. 
Immunoglobulin electrophoresis revealed 
IgA, 290 mg/ 100 ml; IgG, 1,850 mg/100 ml; 
and IgM, 235 mg/100 ml. 

Contact B-scan ultrasonography with 
the Bronson-Turner unit showed circum- 
scribed sonolucent superior orbital and 
retrobulbar masses. Computed tomogra- 
phy demonstrated bilateral, discrete orbi- 
tal tumors (Fig 2), which were thought to 
be slightly vascularized. 

On March 7, 1975, a biopsy of the right 
orbital mass was performed. A discrete, 
nonencapsulated, relatively avascular, 
tongue-like projection of tissue measuring 
1.0 x 5 x 1.0 em was excised through an 
upper lid incision. Histopathologic exami- 
nation of this material at the AFIP estab- 
lished the diagnosis of sinus histiocytosis. 
The patient was discharged from the 
hospital shortly after the surgical proce- 
dure. 

On April 4, 1975, a three-month trial of 
prednisone therapy was initiated, with no 
observable effect on the proptosis. 

In late September and early October 
1975 a course of radiation therapy to the 
left orbit was given (a total dose of 1,200 
rads). The patient was seen two weeks 
later and had increased proptosis of the 
left eye and an infected left corneal ulcer 
(Fig 3). A 3 x 1-mm infiltrate at the level 
of Bowman’s membrane with overlying 
corneal epithelial necrosis was present 
inferiorly. Flare and cells were noted in the 





Fig 6.—Case 2. Orbital mass showing large histiocytes with pale 
vesicular nuclei containing mature lymphocytes in their cyto- 
plasm. Lymphoplasmacytic infiltrate surrounds histiocytes (he- 
matoxylin-eosin, x 350; AFIP Neg 76-3320). 


anterior chamber, but no hypopyon was 
present. 

Firm orbital masses, more prominent in 
the left orbit, could be palpated superiorly 
and anteriorly, and the left globe was 1 to 2 
mm more proptotic by Hertel measure- 
ments. Mild cervical lymphadenopathy was 
again noted. Acinetobacter caleoaceticus 
(Mima) organisms sensitive to neomycin 
sulfate, oxacillin sodium, and gentamicin 
sulfate were isolated from scrapings of the 
left corneal ulcer. The corneal ulcer 
subsided when the patient was admin- 
istered topically an ointment containing 
polymyxin B sulfate, neomycin sulfate, and 
bacitracin zinc (Neosporin) and systemi- 
cally ampicillin sodium therapy. 

Early in November, ophthalmoscopic 
examination of the left eye revealed 2 to 3 
diopters of elevation of the optic disc and 
dilated, tortuous retinal veins (Fig 4). No 
hemorrhages or exudates were apparent. 
Visual acuities at this time were 20/30 OD 
and 20/40 OS, and Hertel measurements 
were 25 mm OD and 20 mm OS. An 
Epstein-Barr virus serum antibody titer 
was 128. 

When the patient was next seen, on Feb 
5, 1976, no definite evidence of papilledema 
was noted, although the right disc margins 
were somewhat more distinct than the left. 
Hertel measurements were 28 mm OD and 
31 mm OS. Diffuse punctate keratitis was 
present bilaterally. 

The increasing proptosis and failure of 
medical treatment prompted transcranial 
orbital decompression and partial resection 
of tumor tissue on Feb 28. Bilateral 
tarsorrhaphies were also performed. When 
the orbits were unroofed, yellowish, rub- 
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Fig 7.—Case 3. Left, Orbital mass disclos- _ 
ing bizarre. binucieated and multinu- 
cleated histiocytic cells and scattered 
mature lymphocytes (hematoxylin-eosin, 
x 225; AFIP Neg 75-3312). Right, High- 
power view of adjacent fields showing 
several atypical histiocytes with hyper- 
chromatic nuclei containing prominent 
single nucleolus (hematoxylin-eosin, 
x 485; AFIP Neg 76-3312). 


Fig 8.—Case 2. Infiltration of lacrimal gland 
by orbital mass composed of admixture of 
lymphocytes, plasma cells, and large 





bery orbital wmor tissue immediately 
welled up. As =r as could be ascertained, 
tumor was net present within either 
muscle cone. Several grams of tissue were 
removed from each orbit. The orbital 
defects were net closed. 

Gne month >osteperatively the visual 
acuitis were normal, and no corneal 
stainimg was present. In March 1976 the 
Hertel measurements were 24 mm OD and 
26 mm OS. Resadual tumor tissue was still 


* palpabe through both upper eyelids. 


The major cliaieaF features of these four 
cases are summarized in Table 1. 


Pathelogic Findings 


Grossly, the orbital mass in all cases 
consisted of a obulated firm tumor that 
was sharply delineated frem surrounding 
tissues but was net encapsulated. The cut 
surface display d well-cireumscribed yel- 
lowish-white ar=as surrounded by fibrous 
septa. 

Micrescopicall; the orbital lesions were 
composed predominantly of lobules of vari- 
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histiocytic cells 


able size and shape, surrounded by dense 
bands of connective tissue (Fig 5). These 
lobules were made up of a polymorphic 
infiltrate composed of nonneoplastic his- 
tiocytes admixed with large numbers of 
lymphocytes and plasma cells. Most of the 
histiocytes were large and had round to 
oval nuclei with a distinct nucleolus and a 
slightly vacuolated cytoplasm. A character- 
istic feature frequently observed was the 
phagocytosis of lymphocytes, erythrocytes, 
and plasma cells in varying numbers (Fig 
6) in the cytoplasm of some of the large 
histiocytes. In some histiocytes the intra- 
cytoplasmic lymphocytes were arranged 
around the periphery, forming a nuclear 
crown. Atypia and mitotic figures were 
usually absent. Case 3, however, showed 
atypical histiocytes with large pleomorphic 
nuclei and prominent nucleoli (Fig 7). Some 
of these histiocytes fused to form small, 
multinucleated giant cells. 

Lymphocytes frequently constituted a 
prominent component of the cellular infil- 
trate. Most of the lymphocytes were 


(hematoxylin-eosin, 


x 110; AFIP Neg 76-3322). 


admixed im variable proportions with the 
large histiocytes. Occasionally the lympho- 
cytes formed ill-defined follicles. Moderate 
numbers ef pasma cells and Russell bodies 
were also present. In one case this poly- 
morphic eellular infiltrate extended into 
the parerchyma of the lacrimal gland 
(Fig 8). 

The cervical lymph node from case 1 
showed histopathologic findings similar to 
those observed in the orbital lesions. The 
lymph node, which exhibited less fibrosis, 
typically displayed dilatation of the sub- 
capsular and medullary sinuses containing 
large numbers of histiocytes, plasma cells, 
and Russell bodies (Fig 9). Occasional 
residual lymphoid follicles were observed. 


COMMENT 
Sinus histiocytosis may present 
with primary orbital involvement. 
Indeed, the lymphadenopathy may be 
so insigrifieant as to be clinically 
overlooked. The proportion of patients 
with sinus histiecytosis who develop 
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Fig 9.—Case 1. Left, Lymph node showing dilatation of medullary sinuses filled with large histiocytes. Prom- 
inent plasma cell infiltrate is present on the left. Lymphoid follicle is seen on the right (hematoxylin-eosin, x 200; 
AFIP Neg 76-3317). Right, High-power view of area adjacent to that shown at left displaying phagocytosis of 
lymphoid cells within cytoplasm of histiocyte (arrew) (hematoxylin-eosin, x 440; AFIP Neg 76-3316). 


* . os 


orbital involvement is not known. The 
incidence can be estimated, however, 
by noting that three of the 34 patients 


Table 2. —Clinical Features of Five Previously Described Patients With Sinus 
Histiocytosis With Orbital Involvement 


described by Rosai and Dorfman in Duration of 

1972 had either eyelid or orbital in- Peat ee oe poly 

volvement. Clinical features of the Case yr Sex Race Location Orbital Biopsy Adenopathy 
four patients with orbital involvement Left lateral Marked 
described here are summarized in ttar ang 
Table 1. Five additional patients who moen 
had orbital involvement are summa- F Martinique Right superior Marked 
rized in Table 2. Only two of the nine black and inferior cervical? 
patients with orbital involvement had RAN Rakistani RANE ANARE = 


superior and 
inferior 


cervical 


what might be termed massive lym- and 


phadenopathy, and in two patients the 
lymphadenopathy was described as 
moderate. In four patients it was 
slight and in one patient was not 
quantitated. The fact that some 
patients with orbital tumor may not 
have massive lymphadenopathy indi- 
cates that the term used by Rosai and 
Dorfman,’ “sinus histiocytosis with 
massive lymphadenopathy,” is not 
entirely appropriate. Another diffi- 
culty with this designation concerns 
the histogenic concept advanced by 
Rosai and Dorfman’? of a remodeling 
of lymph node architecture as the 
basic structural pathologic alteration. 
The remarkable similarity of the 
histopathologic features in extranodal 
tissues, such as the skin, testicle, nose, 
orbits, and palatine tonsil, to those 
observed in the affected lymph nodes 
implies that the above concept is inad- 
equate in itself to account for all the 
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M African 
black 


M American 
black 


Right and 
left 


Right and left 
superior 


axillary* 
Slight 

mandib- 

ular 
Slight 

cervical 

and mandib- 

ular* 


Several weeks 





*The lymph nades were examined histopathologically. 


sites of invalvement, as suggested by 
Zimmerman. Furthermore, the term 
“sinus,” which obviously refers to the 
sinuses of lymph nodes, is not appli- 
cable to extranodal tissues. 

The orbital mass is generally 
located in the peripheral surgical 
space rather than within the muscle 
cone. In mest cases visual acuity 
remains goed, and functionally severe 
involvement of extraocular muscles is 
unusual. Increasing proptosis, how- 
ever, may lead to exposure keratitis, 
corneal ulceration, and endophthalmi- 
tis, necessitating enucleation of the 


eye, as in case 1 of our series, as well 
as in the case reported by Destombes 
et al.” 

The cause of sinus histiocytosis is 
obscure. The elevated IgG levels found 
in most cases are consistent either 
with a primary disturbance in im- 
mune mechanisms or an infectious 
process. The former possibility was 
investigated in discordant identical 
twins. Transiently deficient responses 
to phytohemagglutinin stimulation 
and transiently decreased phagocytic 
function by the nitroblue tetrazolium 
test were found in both siblings.” In 
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two additional cases investigated by 
the same tethniques, however, other 
investigazor'" failed to find any 
evidence of an immune deficiency. 
Results oe: lamphecytefunction tests 

“Were norraaLalso n a recently studied 
patient.” 

The possilility of a primary abnor- 
ralily of aost histiocytes unrelated to 
ar impail-ec immune response was 
raised by the experimental work of 
Karpas enc colleagues. Working 


with in viro preparations, these 
_. Investigators fourd that cultured his- 
tiecytes fom an affected patient had 
the capacky 


zo phagocytize buffy coat 
aormal person, 
=ganisms have been mór- 
r dentified in the affected 
aaents with s nus histiocy- 
_ tosis, Ind.re-t evidence of Epstein- 
_ Barr virus nfection has been pre- 
«sented by Resai aad Dorfman? and by 
‘Leber et al.* Seven of 22 patients 
studied ræeztly by Sanchez and co- 
workers* faled :o demonstrate an 
eevated Epscein-3arr. virus titer, as 
did the pitient scudied by Lampert 
and Lennert” It is interesting in this 









_ /Pespect.that -he sngle patient in the 


| present series on whom the test was 
performe: wase 4) had elevated 


. Epstein-Barr virus antibody titers. 
_ The presence of elevated antibody 


ast 


corb Rosai J. Deefmat RF: Situs histiocytosis 
owth massive Lemphacenopathy. Arch. Pathol 
SEEB-78, 1966: a 
< 2 Rosai J, Derfman. RF: Sirus histiocytosis 
“With, massive ly-phadsnopathy A. pseudolym- 
phomasous benign tumor, Ceacer 30:1174-1188, 
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titers to Klebsiella antigens was 
described in a recent report. The 
authors emphasized the similarity of 
the histopathologic findings to those 
observed in rhinoscleroma caused by 
K rhinoscleromatis. The possibility 
that the disease is a chronic infection 
by Klebsiella organisms awaits inves- 
tigation of additional patients. 
Potentially fatal diseases that 
might be considered clinically in 
differential diagnosis of children with 
orbital involvement include malignant 
lymphoma (especially Burkitt’s tu- 
mor), granulocytic sarcoma, rhabdo- 
Imyosarcoma, and metastatic neuro- 
blastoma. These disorders can gener- 
ally be distinguished on the basis of 
rapid clinical progression, x-ray find- 
ings, and appropriate laboratory stud- 
ies. Histiocytosis X (which, despite the 
similarity of name, is completely 
unrelated to sinus histiocytosis) can be 
distinguished by the characteristic 
clinical manifestations and/or roent- 
genographie findings of the three 
conditions it comprises. Orbital exten- 
sion of retinoblastoma should be 
clearly suspected on the basis of the 
ophthalmoscopie findings. Sinus his- 
tiocytosis with orbital involvement 
may be misclassified histopathologi- 
cally as a variant of inflammatory 
pseudotumor or xanthogranulomatous 
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tosis after treatment with radiation 
and systemically administered ste- 
roids. 
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Conjunctival Flora in Patients 
Receiving Immunosuppressive Drugs 





“Byron Miller, MD, Philip P. Ellis, MD 


© The bacterial, fungal, and viral flora of 
he conjunctiva were compared: in pa- 
Alents receiving immunosuppressive 
drugs. and in a control group. of patients 
een for routine eye examinations. The 
aoze concentration. of the patients’ 
tears was also measured: No significant 
difference: was found. in the number. of 
sitive. cultures nor in tear lysozyme 
content in the two groups. A positive 
relation was noted between increasing 
oses of prednisone and the number of 
jac terial organisms found in the patients 
onjunctiva. > 
Arch Ophihälnpi 95:2012-2014, 197) : 





l t is oe recognized ‘that immuno- 
suppressive agents reduce general — 
defenses. against infection and that- 
infectious diseases. are -more common 
in patients receiving immunosuppres- 
sive. therapy. The effect of long-term 
immunosuppressive treatment on mi- 
crobiologic flora in various parts of 
the body. has received little attention. 
This article reports studies of the 
bacterial, fungal, and viral conjune- 
val flora and lysozyme concentration 
in tears of patients receiving long- 
term systemic immunosuppressive 


` Numerous studies ‘have delineated 
the bacterial and fungal flora of the- 
healthy . conjunctiva. Khorazo -and 
‘Thompson! studied 1,804 patients and 
found 42% were positive for Staph ylo- 
“coecus epidermidis in the conjunctiva. - 
They also noted 24% positive for S 
aureus and 30% positive for diphthe- 
roids. Khorazo and Thompson’s study 
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- difference 


-cultures showed no growth. 
smith et al’ found great variability in 
the percentage of positive cultures 


found that orly one organism, grew 
from cultures ef half of patients and 
approximately 20% of cultures showed 
no growth. Their study demonstrated 
no sexual, seasonal, age, or yearly 
in the culture results. 
Cason and Winkler’ took cultures 


-from 1,604 patients; 68% were positive 


for S epiderneidis, 10% positive for S: 


aureus, and 33% positive for diphthe-~ 


roids. Twenty-three percent of their 
Allan- 


obtained on consecutive days or at 
weekly intervals from groups of 
patients witheut eye disease. 

Ainley and Smith’ studied fungal 
flora, using conjunctival scrapings. 
They found 12 of 43 patients (28%) had 


` positive fungal cultures. Hammeke 
and Ellis? ‘eund positive fungal 
cultures in 32 of 312 adults (10.3%). 


Nema et al“ studied the effect of 
topical steroids on conjunctival fungal 
flora anë found 27 of 58 (46.7%) posi- 
tive fungal cultures in patients receiv- 
ing stercids compared to a control of 
22.2% positive. Similarly, Mitsui and 
Hanabura’ found an increased inci- 
dence of fungi in patients receiving 
topical certisene er hydrocortisone. On 
the other hand, Williamson et -al’ 
found ne increased incidence of my- 
cotie flora əf the conjunctiva in 
patients reee'ving topical betametha- 
sone. 

Studies of viral conjunctival flora 
have not been reported to-date. 

Bonavida and Sapse* described the 
technique of measuring tear lysozyme 
concentration, using an agarose sus- 
pension of Micrococcus lysodeikticus. 


They found no difference in lysozyme 


concentration in right and left eyes or 
between sexes. However, they did 
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demonstrate 


decreasing lysozyme 
concentration with increasing age. 


` MATERIALS AND METHODS 


The experimental group consisted of 92 
renal transplant patients from the Univer- 
sity of Colorado Medical Center who were 
taking prednisone and/or azathioprine 


(Imuran): The control population consisted 


of 95 patients seen in the Eye Clinic at the 
University of Colorado Medical Center for 
routine eye examinations. To ensure sam- 
pling of healthy conjunctiva only, patients 
with conjunctival disease or symptoms 
relating to conjunctival inflammation or 
infection were excluded as were those 
patients taking antimicrobial, antifungal, 
or eye medications. 

‘Bacterial and fungal cultures were 
obtained from the right eye. Vira! cultures 
were taken from the left eye. Tear samples 
for lysozyme determination were taken 
after the cultures were obtained. 

Brain heart infusion (BHI) broth was 
used as a carrying media. A moistened 
sterile swab that had been rubbed back and 
forth across the right lower conjunctiva 


` was- placed in 2 ml of BHI broth. The swab 


was then vortexed and inoculated onto 
blood, MaeConkey, and chocolate agar and 
thioglycollate and BHI broth for bacterial 
culture. A Sabouraud agar plate was inocu- 
lated for fungus culture. 

Bacterial cultures were kept for 48 hours 
and reported. The broths were retained for 
seven days to detect any subsequent , 
growth, Fungus cultures were incubated 
for four weeks before final reports were 
made. 

Viral cultures were obtained in 48 
control and 49 experimental patients. A 
sterile dry swab was rubbed back and forth 
across the left lower conjunctiva once. The 
swab was then placed in viral carrying 
media and subsequently inoculated into 
two tubes of three culture lines (primary 
rhesus monkey kidney, HEp-2, and diploid 
human lung fibroblasts). Particular atten- 
tion was paid to the possible presence of 
herpes:simplex, cytomegalovirus, and ade- , 
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nocirus: however: the above system was 
capable cf-oicking up<almost every viral 
species looked for in a clinical laboratory 
except rubella and -eertain coxsackie 
viruses (4). a 
Lysozyme determination was done in 50 
eyes of the eontro- group and 50 eyes of the 
experiment- groap. Lysozyme assay was 
pesformed with use of agarose plates 
containing e suspension of M Lysodeikticus, 
prepared is the: magner described by 
Bouavide amd Sapse.’ 
l Tear samples ware obtained by placing a 
_) Stem diameer disc of filter paper into the 
patients’ bwer conjunctiva until saturated. 
The dise ves thea placed on the agarose 
place anc ircubated at 87 C for 24 hours, 
e cP the zones of lysis were 

























utd curve was obtained by using 
encentracions of hen egg-white 
‘me HEL) tc-saturate the 5-mm dises 
ai were irzubatad ard measured in the 
same -manner as: deseribed above. The 
diameters -f the zones of lysis of 
` concentratioa of HEL were plotted against 
the concentcations’ of the HEL and a 
straight Ene relationship was obtained. 
The diameters of she lytic zones found in 
- othe subjeete were then correlated with 
known concentrations of HEL. 


RESULTS 
f Tae resulcs of bacterial cultures are 





test) Q 
‘Table 2 Gisplays the numbers and 
¿types of organisms cultured. A larger 
number of erganisms.and more types 
of erganisr.s were cultured in the 
group revekring immunosuppressive 
agents thar in tae eentrol group. In 
the group receiv ng immunosuppres- 
sive-drugs, sour patieats had positive 
fungal cultures, while three patients 
* in the contr] grcup were positive. 
") Actotal of 97 wiral cultures were 
obtained: 4 experimental and 48 
<< controls. OF these, only one culture 
= Was. positive. This culture produced 











» adenovirus ih an experimental group 


patient.” 

' Lysozyme determination was car- 
_. fied out or 2) eyes fram each patient 
-o group. The averege lytic zone mea- 
sured 36 im in control patients and 





*. 35.9 mm im experimental patients. 


‘e These values ccrrespond to HEL 
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Table 1.—Results of Bacterial Cultures. 


#o. ot Patients, % 





Culture Results Control 
Negative 31 (33) 
1 organism 55 (58) 
2 or more organisms* 9 (9) 
Total 95 


i Total = : 








Treated 

20 (22) © Bb 
56° (61): 41 
1617}. 25 

92 ; 187 


*Four patients in treated group- had three organisms cul sred. 


Table 2.—Number and Types of Organisms Cultured 


Bacteria 
S epidermidis 
S aureus 
Diphtheroids 
Streptococcus viridans 
Gram + cocci (unidentified) 
Enterobacter 
Hemophilus influenzae 
Hemophilus parainfluenzae 
Streptococcus group D 
Gram—rod unidentified 
Gram—rod noniactose fermentor 
Bacilli (unidentified) 
Totai 
Fungi 
. Cryptococcus 
Rhodotorula 
Saprophytic mold 
Candida 
Penicillium 
Total 
Total No. of patients 





Immunosuppressive- 








Controt ` Treated. 
Patierts, % : Patients, % 
55:74) 67 (72) 
4 ¢5) 
12 196). 
3 45) 
74 


Table 3.—Dose of immunosuppressants Correlated With Bacterial Culture 


Results in- Treated Patients 


No. of Patients 
Negative 
1 organism 
2 organisms 
3 organisms 


concentrations of 9,000 ug/ml, respec- 
tively, not a significant difference. 

When the data from Table 3 are 
analyzed, a statistically significant 
correlation is evident between the 
number or organisms recovered and 
the dosage of prednisone (r = .93; test 
of significance, P < .05). However, 
there is no significant correlation 
between the number of organisms and 
the dosage of azathioprine (r = .3: 
test of significance, P > 3). 


COMMENT 


The results of our bacterial cultures 
compare favorably with those of other 
workers. Our fungal cultures, how- 


Average = | 
Azathioprine, |- 
= mg/Dàay 


_ Average 
Precnisone, 
: mg/Day 








ever, showed in incidence of positive. 
results similar to. thase reported by . 
Williareson et al* but lower than those | 
reported by other investigators.” The- 
difference in values may be attributed 
to differing techniques of obtaining 
culture meterial. oS 

Studies of normal viral conjune- 
tival flora have not been reported tò 
date. We found a very low yield of 1% 
for viruses in conjunctivae: that 
occurred ir a patient taking 30 mg of 
prednisone ané 50 mg of azathioprine a 
each day. . a 

Systemic infections are common- in 
both rena. ard cardiae transplant 
patients who are receiving immuno- 
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pressive therapy." Some reports: 
ndicate an incidenée of bacterial 
nfections in 70% to 80% of pa- 
nts." Various studies have shown 
at 50% to 86% of deaths in trans- 
ant patients are related to infec- 
ons.“ Most infections are thought 
be endogenous in origin; primary 
cogenous infections have been rare. 
dominant organisms have ineluded 
udomonas, Escherichia coli, Serra- 
 Aerobacter-Klebsiella, and Pro- 
s as well as resistant staphylo- 
e i 
ince immunosuppressive therapy 
educes defenses against infection, it 
not surprising that systemic infec- 
ns with nonbacterial “opportunis- 
” organisms are common in trans- 
lant patients." These organisms 
nelude cytomegalovirus, Preumocys- 
is carinii, Toxoplasma, Cryptococcus, 
spergillus, and Cocecidivides. Sys- 
omic fungal infections have been 
eported in 45% of renal transplant 
atients receiving immunosuppres- 
ve agents: Pneumonia associated 
vith Pneumocystis carinii has been 
found in 24% of autopsy patients." 
The incidence of systemic virus 
nfections has been investigated in 
renal transplant patients who were 
receiving immunosuppressive ther- 
apy. Active cytomegalovirus infection 
vas demonstrated by blood culture 
udies in 96% of patients. Antibody 
serum titers to herpesvirus rose in 
% of patients; this correlated with 
recurrent oral and genital herpetic 
lesions. Rise in antibody titer to vari- 
cella-zoster viruses oceurred in 24% of © 
patients." 
‘Skin infections in renal homograft - 
recipients receiving immunosuppres- 
sive drugs are common; 35% - were. 
eported to have developed oral and 
erioral herpes simplex infections." 
"There have been several reports in 
he ophthalmic literature regarding 
he occurrence of eytomegalovirus 
retinitis. in renal transplant patients 
receiving -immunosuppressive . thera- 
yt Aspergillus endophthalmitis,” 
ispergillus orbital cellulitis," and 
-eoccidiodal choroiditis have. also” oc- 
cürred.” Herpes simplex keratitis has 
occurred in patients who had no 
_ previous episodes of keratitis prior to 
- transplantation and immunosuppres- 
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cans keratitis has been potentiated in 
experimental animals with intrave- 
nous antilymphocytic serum and sub- 
conjunctival certicosteroids.” 

Our assay technique to determine 
levels of tear lysozyme, using the 
method of Bonavida and Sapse, did 
not. separate out the antibacterial 
nonlysozymal factor studied recently 
by Friedland et al.” However, we did 
establish that. there is no significant 
difference in the total antibacterial 
activity of tears against M lysodeik- 
ticus between the control group and 
the treated group. We did not attempt 
to evaluate demographic variables of 
tear lysozyme levels in our patients as 
noted by Pietsch and Pearlman.” 
Human tear iysozyme levels are 
affected by many drugs. The amount 
of lysozyme present in tears has been 
reported to decrease after administra- 
tion of systemic corticosteroids, glu- 
cose, urea, and insulin.” In our study, 
there was ne apparent decrease in 
lysozyme levels. with immunosuppres- 
sive therapy, which included pro- 
longed moderate doses of systemically 
administered prednisone and azathio- 
prine. 


-This investigation was supported by an unre- 
stricted grant from Research to Prevent Blind- 
ness. 

Philip Archer, PhD, did the statistical analyses. 
Gerhard Sehroter, MD, Jerry Aikawa, MD, and 
Kenneth McIntosh, MD, assisted in this study. 
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Clin-cal Comparison of 10% and 25% 
Intravenous Sodium Fluorescein Solutions 


og ohmny Justiee, dr; David Paton, MD; Charles R. Beyrer, MD; Gerald G. Seddon 


dium Juorescein solutions, 3ml of 
: luor and 5 mf of 10% solution, 
‘were compared with a double-blind cross- 
ever metlioc in z group of 41 normal 
volunteers asd in a group of 42 patients 
who had diverse ophthalmic disorders. 





o Foliewing inzctiom of the solutions into 


the antecubital vein, visualization, serial 
uorescein angiograms, and five-minute 
phase angiograms were studied and 


“> compared, 


The _unievard . -eactions reported in 
both: studies were of types usually asso- 
elated with sadiun fluorescein, the most 
: -common ef which was a mild, transient 
_ Nausea. Onsite basis of our results, there 
is no significant difference in the inci- 
dence anc s«verity of adverse reactions 
| between the 0% and 25% solutions. 
-in the valurteer study, the 25% solution 
was significaatly superior in visualization 
: and pairec compar son P < .001). In the 
patient study,ahe 25% solution was signif- 
icantly supegor A angiogram . quality 
 <.01), five-minute phase angiogram 
(F <.05), and | paired comparison 
= yo The overa? superiority of the 25% 
‘concentrator in a 3-ml volume was 
Cemanstraied both: subjectively and. ob- 
jectively in the volunteer study and in the 
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Gera to tae first visualization 
‘of the fandus in patients follow- 
ing intravenous injection of 5% sodi- 








Accepted for sublicazion Mareh 7, 1977. 

From the allen Eye Institute, Baylor College 

ing, Howston (lr Justice and Dr Paton), 

cand Sulfolk O-hthalmology Associates, Bay 
Baere, NY (Or Eeyrer and Mr Seddon). 

Reprint recacsts te. Cullen Eye Institute, 

Baylor. College of Medicine, Texas Medical 
Center Houston: TX 77080 Gilt J ustice). 





-Arch Ophthalr-ol—Vol 95: Nov 1977 





um fluorescein solution by MacLean 
and Maumenee' and the successful 
photography of dye passage through 
the retinal and choroidal vessels by 
Novotny and Alvis,’ there has been an 
upsurge of enthusiasm for this tech- 
nique in ophthalmology. 

Early studies were carried out with 
the administration of 10 ml of a 5% 
solution of sodium fluorescein, but at 
present an injection of 5 ml of a 10% 
concentration is more widely ae 
cepted. Boyd and Rosen: successfully 
used 2.5 ml of a 25% solution for 
assessment of an intraocular pres- 
sure-sensitive ischemic mechanism in 


glaucoma and Hayreh‘ reported the 


use of 2.5 ml of a 25% solution. 

Yannuzzi et al’ evaluated four 
different intravenous preparations of 
fluorescein in a. 10% solution and one 
in a 5% solution to determine the 
effect of formulation differences on 
side effects in controlled clinical situa- 
tions. 


A recent report by Willerson et al 


indicated there was no significant 
difference as to diagnostic utility 
between the angiograms of subjeets 
receiving fluorescein in a 25% solution 
and subjects receiving fluorescein in a 
10% solution. Their finding is under: 
standable because the total dosage of 
fluorescein by weight injected for 
each concentration was about 500 mg. 
However, 750 mg of fluorescein was 
used in the 25% concentration in our 
studies. Furthermore, in their study, 
none of the subjects received a cross- 
over injection of the alternate con- 
centration to minimize any existing 
individual differences to the drug 


when comparing the angiograms for 
diagnostic utility. A further limitation. 
was the small sample size of the 
subjects receiving the 10% concentra- 
tion (nine subjects) as compared tothe 
number of subjects who were adminis- 
tered the 25% concentration (49 sub- 
jects). a a ae 
The purpose of this investigation 
was to determine the comparable 
effects of commercially available 10% - 
and 25% sodium fluorescein solutions 
in norma! volunteers and patient 
with various oeular disorders. ” 


MATERIAL AND METHODS 


The 19% (Funduscein 10) and 25% (Fun- = 
duscein 25) solutions of sodium fluorescein 
were prepared from the same raw material 
by the seme method and packaged in iden- 
tically sized glass ampules. | zi 

Two separate studies were carried out 
using exacily the same materials. and“ 
methods. The only difference were the- 
personnel, the use of normal volunteers vs 
the use of patients, and the use of different 
fundus cameras. The volunteers were i 
studied by Justice and Paton, and the. 
patients were studied by” Beyrer and. 
Seddon, : l 

Forty-one normal- volunteers and 42 
patients who. were candidates for sodium = 
fluorescein gngicgraphy were admitted. to 
the studies, Back participant was informed: 
of possible adverse reactions associated” 
with fluereseein administered intravenous: i 
ly, and written. informed consent was > 
obtaineđin all cases: There were no restric. 
tions as žo äge, sex; or ethnicity. Individ- 
uals with a known: hypersensitivity: “to 
sodium fuorescein and pregnant women 
were exGuded from the study. oe 

Prior te injection, the pupils were dilated 
and a reference color photograph w. 
taken. Oe 
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The sequence of injections was according 
to a randomized schedulg administered by 
assistant who did know the concentra- 
n, but who did not participate in the 
visualization of the dye or the rating and 
comparison of the angiograms. 

The head was positioned at the camera 
id either 3 ml of a 25% solution or 5 ml of 
10% solution of sodium. fluorescein was 
pidly injected into the antecubital vein. 

- Serial fluorescein angiograms, recorded 
at the rate of one frame per second, were 
begun six seconds after injection and 
continued for the next 30 seconds. 
Fluorescence of the dye was visualized 
rough the camera lens with neither the 
bject nor. the. person viewing the 
earance ofthe. dye knowing the 
ncéniration administered. 

Visualization of the dye as it entered the 
vascular filling phase, and contrast of the 
ality of the serial and five-minute phase 
ngiograms were scored according to. a 
scale ranging from 0 to 4 as follows: 0; 
one; 1, poor; 2, fair; 3, good; 4, excellent. 
“The late-phase angiogram five minutes 
er injection was taken to determine 
ntrast quality and any vascular leakage 
hat might be present. 

‘The entire procedure was repeated after 
a minimum of ‘seven days using the 
ternate concentration from the one 
njected initially. 

A complete set of negative angiograms 
for each concentration was scored and then 
_— printed for scoring and later comparison. 

“The intensity of fluorescence was deter- 
“mined by rating the quality of each 
subject's. set: of angiograms. Following 
eir scoring, the angiograms were visually” 
compared by the investigators as follows: 
The set of negatives and prints from injec- 
tion 1 was rated as inferior to, equal to; or 
superior to the set of negatives and prints 
from injection 2, and this judgement was 
entered on all case report forms, along with 
the final diagnosis for the patient group. 
Scoring and comparing of angiograms 
were performéd by the same person for all 
subjects in each study. 

The time. of onset, duration, severity, 
action taken, and the outcome of all 
adverse reactions were described by the 
investigators and judged asto whether 
there was a relation to the diagnostic 
agent. 
























RESULTS 


_.. The data were analyzed using the 
Wilcoxen signed rank test; identical 
evaluations, or “ties,” were ignored. 
- In the volunteer group, statistically. 
significant improvement in visualiza- - 
tion (P < .001) and paired comparison 
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(P < .005) was cbtained when the 25% 


concentration was used. 

In the patient study significant 
improvement in serial angiogram. 
quality (P< .(1), and five-minute 
phase angiogram quality (P< .05) 
was obtained when the 25% concentra-- 
tion. was used. 

Both the 10% and 25% solutions of 


sodium fluorescein studied yielded ` 


good to excellent results in fundus 


angiography and were equally well - 


tolerated. 


Twelve subjeets in the volunteer 5, 


study and nine in the patient study 
had an allergie history to drugs other 
than fluorescein. Only three of the 
former while four of the latter devel- 
oped a reaction of one kind or another 
in these studies. Six of the 41. volun- 
teers complained of transient nausea, 
one developed macula rash, another 
developed hives and light-headedness. 
Two of the volunteers complained of 
pain at site of injection, directly 
attributable to inadvertent extravasa- 
tion. 

Five of the Æ patients experienced 
transient nausea and two developed 
hives. 


COMMENT 


With the recent availability of a 
-8-ml dose of a 25% solution (750 mg 
fluorescein), it was postulated that the 
reduced volume of liquid and the 
increased concentration could result in 
a more compact bolus with greater 
fluorescence in the choroidal and 
retinal vessels. This might enhance 
the contrast during visualization and 
improve the quality of the angio- 
grams. These studies were designed to 
prove or dispreve that hypothesis. 

“Since the incidence of side effects 
previously has not been reported as a 
function of concentration, it seemed 
appropriate to evaluate carefully the 
results of a comparative crossover 
study to determine this relationship. 

In the volunteer group, there was a 
statistically significant difference in 
the paired cortparison and visualiza- 
tion with the 25% concentration. No 
distinction could be determined in the 
serial angiogram quality and five- 
minute phase angiogram. This may be 
-attributed to the overall lower age 
group with clear optical media. 





“In the patient group, there was a 


statistically significant difference in 
the serial angiogram quality, five- 


` minute phase angiogram, and paired 


comparison with the 25% concentra- 
tion: No- distinction could be deter-+ 


“mined in the visualization rating. 


The advantage of the 25% fluores- 
cein solution appeared to be in the 
contrast quality of angiography in 
older patients with hazy media. In the 
volunteer study, younger subjects 
with normal eyes and clear optical 
media allowed for excellent angiog- 


-raphy with either a 10% or a 25% 


fluorescein concentration. They did 
not show a significant difference in 
quality in serial angiogram or five- 
minute phase angiogram. However, in 
the patient study comprised of an 
older population, some with hazy 
media and with various ocular disor- 
ders, significant differences existed. 
Following administration of the 25% 
concentration, 15 patients had angio- 
‘grams rated superior in serial angio- 
gram quality and in five-minute phase 
angiogram quality as compared with 
four patients having a superior rating 
with the 10% concentration in each of 
these same categories. These differ- 
ences tend to indicate that the advan- 
tage of the 25% fluorescein concentra- 
tion lies in the contrast quality of the 
angiograms observed within this pa- 
tient population. 


This study was supported by a grant from 
Cooper Laboratories, Inc. 

Edward J. Wolf, PhD, performed the statistical 
analysis. Richard A. Levacy, MD, and Ditte 8. 
Jacobsen were involved in the volunteer study. 
Carol P. Justice assisted in the preparation of the 
manuscript. 
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AUTOSWITCH IL 


X Automatic room 
light regulator 


Instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch Il, room and fixation light- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch IlI 
returns the room to its original lighting... and recharges 
up to three hand instruments in its spare time (there’s also 
an optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls ere provided; 
ten self-illuminated control buttons, including three manual 
overrides, are featured on the control panel. 


The Autoswitch II is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 


Ed You don’t have time 
to do without it. 
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PROJECTOR = LAMP MUSCLE — BLINKER 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Ce eC Philadelphia + New York + Boston + Los Angeles + Chicago + Houston « Atlanta + Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
..with the future in sight 


Manufactured by diversatronics n 
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oe Al : INSTITUTE 
OF THE NEW YORK EYE AND EAR INFIRMARY 
eS ANNOUNCES 
: THE TWENTIETH SERIES OF POST GRADUATE COURSES 
FOR SPECIALISTS IN OPHTHALMOLOGY 
A 1977 = 


Pe ae 


HE POST GRADUATE |! 


Sree - COURSE TUITION 
R 4 
13 DIAGNOSTIC ULTRASONOGRAPHY AND COMPUTERIZED AXIAL TOMOGRAPHY 75.00 
14 INDIRECT OPHTHALMOSCOPY — : 100.00 
FUNDUS DRAWING — a : 50.00 
21 FLUORESCEIN ANGIOGRAPHY 106.00 
22 ARGON LASER PHOTOCOAGULATION 100.00 
28 GLAUCOMA WORKSHOP Ves 75.00 
29 MEDICAL AND SURGICAL GLAUCOMA 75.00 
NOVEMBER ; 
4 OCULAR AND ADNEXAL PATHOLOGY 150.00 
7 PLASTIC EYE SURGERY 200.00 
14 STRABISMUS. SURGERY : 150.00 
16 THE LACRIMAL SYSTEM : : 75.00 
17 NEURO OPHTHALMOLOGY 150.00 
19 CLINICAL PERIMETRY 75,00 
DECEMBER ; 4 
2 CORNEAL CONTACT LENSES. : 75.00 
3 OPHTHALMOLOGY IN MEDICAL PRACTICE 75.00 
5 REVIEW IN BASIC SUBJECTS IN OPHTHALMOLOGY : - 450.00 


eee KR 


"or Catalogue and further information, please write: — 


Post-Graduate Institute 

New. York Eye and Ear infirmary 
310 East Fourteenth Street 
New York; New York 10003 





AMA-CME 
CREDITS* 


(CATEGORY 


8 hours 
8 hours 
3 hours 
8 hours 
8 hours 
8 hours 
& hours 


16 hours 
48 hours 
16 hours 
8 hours 
16 hours 
8 hours 


8 hours 
8 hours 
48 hours 





1) 


: ~All of the above courses qualify for Category. 1 credit towards the Ameñcan Madical Association Continuing Medical Education Physicians Recognition Award. 





























































































Retina Research Foundation — 


Heuston, Texas 


ANNOUNCEMENT — CALL FOR NOMINATIONS 
New Retina Research Award of Merit 


The Retina Research Foundation, Houston, Texas, announces the creation of an annual AWARD OF 
MERIT IN RETINA RESEARCH, to recognize avision scientist whose work represents (a) single out- 
standing achievementin basic retina research, or ib) zpotentially significant contribution to new basic 
knowledge about the retina, its role in the viseal precees, and/or vitreoretinal diseases and disorders. 
President and Scientific Director of the Foundation is Alice McPherson. M.D., FA.G.S..FILCS. 


AWARD $30,000 (which includes a $1,000%nonorarit m). 
ELIGIBILITY. All vision scientists whose researcitis primarily directed to the retina.*” 


NOMINATION PROCEDURE The following mustbe-submitted: (1) letter of nomination including brief 
statement supporting nominee; (2) brief summagy ofnominee’s achievement or contributions to retina 
research, plus 3 (maximum) published reprints that best substantiate the work for which he/she is 
being nominated; (3) nominee's curriculumwitae inclading complete bibliography. > 

~ Mail completed nominations to: Alice MePhersor., M.D., Retina Research Foundation, 
- 6436 Fannin, Suite 800, Houston, Texas 77030. i ; l : 


DEADLINE Nominations must be postmarkedinc later than December 1 5, 1977. 
SELECTION & PRESENTATION ~The recipient will be selected by a committee of nationally prominent 
vision scientists and retina specialists appointed dy the Foundation. Presentation of the first Award is 


‘scheduled in conjunction with the dedication of The Cullen Eye institute, Baylor College of Medicine, 
“in Houston's new Neurosensory Center on February <4, 1978. 








*Scientists in the Department of Ophthalmology, Baylor College of Medicine, and at The Methodist 
Hospital, Houston, Texas, are ineligible for nomination in the first award year. 








prescribe 


PE’OPHTHALMIICS 


by color coded vials 





PINK YELLOW LAVENDER GREEN BLUE : E 


RX, instructions and dosage are simpli- 
fied toi increase patient compliance. 


7 4% (free base) epinephrine with each 
oe a strength of pi ilocarpine. 


15cc vials — dated to assure fresh potent 
medication — no refrigeration required. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 













POSTGRADUATE | 
OPHTHALMOLOGY COURSE 


Basic Science and Clinical Review 


December 3, 4 (Sat., Sun.) and 
December 9,19, 11 (Fri., Sat., Sun.) 


mation important to the recently trained and practicing ophthalmoligist. 





This five-day (forty- shouts, divided into two week- adji intensive con: 
tinuing education course is designed to summarize the core and new infor- 





. ‘Topics and Faculty included are: 


= Optics and Refraction 

. Contact Lenses 
Cornea and External Ocular Diseases 

~ Microbiology and Imi anotog 

Pathology 
Neuroanatomy and Neuro- ophthalmology 
Medical Ophthalmology, Retina Vitreous | 
Medical Ophthalmology, Retina Vitreous H 





Glaucoma- 
Pharmacology and Therapeutics 
`. Embryology, Genetics 
- Developmental Abnormalities 
-Strabismus 
-Ophthalmic Surgery, Anesthesia 
=> Lens Biochemistry 
= 7 Orbit, Lacrimal System, plastics 





: Registration Fee: $350. 00 





-For information and applicaticn. write to: 
DaviD MILLER, M.D 
330 Brookline Avenue or 
Boston, MA 02215 
617-735-3388 





Medical Ophthalmology, Retina Vitreous IH 


David Miller, M.D. 

Perry Rosenthal, M.D. 
Claes Dohlman, M.D. 
Mathea Allansmith, M.D. 
Daniel Albert, M.D. 
Simmons Lessell, M.D. 
John Weiter, M.D. 
Edward Ryan, M.D. 

Eliot Berson, M.D. 


Richard Simmons, M.D. 
Bernard Schwartz, M.D. 
William Boger, M.D. 
Robert Petersen, M.D. 
‘Lloyd Wilcox, M.D. 
‘Thomas Hutchinson, M.D. 


Leo Chylack, M.D. 


‘Arthur Grove, M.D. 


: : Location: Sherman Auditorium, Beth Israel Hospital, Boston, MA 


JOHN WEITER M.D. 
171 Harrison Avenue 
Boston, MA 02111 
617-734-6297 
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Compact camera for tundus color and 
flucroscein photography : 





ocdi in-col 


shod exposuse imes of approx..1/250 sec. 


Extreme brightness due fo new. unique 
orn pictures have a diameter of 


ceag 
: 3 power magnifications. 

fash, motor drive and 
gam unit available 
s engiography. 





sides Phetcgraphs of *he living fundus 
end tlack.and. white, with 
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SLIT LAMP 
MODEL 69 


The economical all-method slit lamp 


Employ ali known methods of slit-lamp 
techniques with operating ease and 
comfort. Brilliant optical performance. Five 
magnifications, from 2x to 32x. Rotatable slit 
image. Aperture diaphragm increases 
depth of field. Microscope is permanently 
adjusted. Fixation lamp provides superior 
flexibility. 
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IRIS 
CAMERA 






Stereo Photograpèy on 35mm split- __ 
frame image : 


For recording anterior segment findings. 
High resolution Sereomicroscope for 
observation and photography. Simple -= 
change allows choice-of stereo and mono E 
photegraphs. Megnifications . for. 
observation up to 64x, mage size inmonois. 
24mm: in stereo, twe images of 15mm each 
diameter or 36mm dida; 



















MICROSCOPE 
MODEL 


Superior peomance with unequalled 
‘economy. 

For Ine examination and photographic 

: of inest structures in 

microsurgery. Fast 

anging. daylight and 

st fillers: individval eyepiece 

6. Dhelographic equipment with 

¢ flash unit. Supplementary lenses 

isicnoes c? 20 mrrand 400 mm. 
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CLINICAL SURGERY 








Write for Free Catalog. 


JENA 





REMOTE CONTROL 
SURGERY MICROSCOPE 310 


The new standard for microsurgery 
Completely new design features two 
stereomicroscopes with swivel-type vertical 
mounting. high intensity central illumination. 
Lomp-housing with Halogen lamp is outside 
operator's working range. Magnifications from 
4x fo 40x. Remote contro! magnification 
changer permits varied magnification at 1:10 
ratio. Constant brightness at all magnifications. 
Two slit stops of fixed widths provice bright-up 
facility for the surrounding field. Slit image can 
be moved across the field. Heavy duty floor 
stand, remote focusing system and unique 
magnetic control clamping devices, 
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5 Daniel Road Ea 
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International Micro-Optics 


st, Fairfield, New Jersey 07006 


(201) 227-6767 
optik Jena Gmbh. GDR-69 JENA, Car - Zeiss Strasse | 
Exclusive US. Distributor aus JENA 



















This two-day Intraocular Microsurgery 
“Workshop will cover lensectomy utilizing 
the new ultrasonic Fragmatome, anterior 
segment surgery, and pars plana 
vitrectomy by the Ocutome technique. 


- The course will feature didactic sessions, 
__ynovies, arid tapes covering anatomy, 
pathology, preoperative evaluation, 
indications, surgical techniques, 
postoperative care, and complications. 
There will be discussion groups with 

~ faculty and practical surgical experience 
-on animal eyes. 





Faculty 


-Thomas M. Aaberg, M.D., Milwaukee 
Gerald A. Fishman, M.D., Chicago 
Morton F. Goldberg, M.D., Chicago 
“Leopard J. Kut, M.D.. Chicago 
‘Travis A. Meredith, M.D., Milwaukee 
Ronald G. Michels, M.D., Baltimore 


FRAGMATO 


‘sponsored by The Department of Retinal Vascular Se , 
burb) December 2-3, 1977 


Ingalls Memorial Hospital, Harvey, Illinois (Chicago su 








ME TECHNIQUE ` 





- wA 


David H. Orth, M.D., Chicago and 
Harvey 

Lawrence J. Singerman, M.D., 
Cleveland 

Mark O. M. Tso, M.D., Chicago 
Charles M. Vygantas, M.D., Chicago 
and Harvey 





Course Fee: $350 (checks payable to 
Retinal Vascular Services) 
“Registration Limited 


For Information, contact: 

~ David H. Orth, M.D. 

=- Course Director; Vitrectomy Workshop 
Department of Retinal Vascular Services 
Ingalls Memorial Hospital 

“One Ingalls Drive 
Harvey, Illinois 60426 

+ 312-333-2300, extension 5811 

Roberta Martia, R.N., Registrar 














PITTSBURGH VITREORETINAL SYMPOSIUM 


a Friday and Saturday, January 20-21, 1978 

ake Department of Ophthalmology 

St. Francis General Hospital 
Central Medical Pavillion 


|. Acclinically oriented approach to the diagnosis and management of 
—yitreoretinal diseases. Emphasis will include the current role of 
~~ photecoagulation, scleral buckling techniques and pars plana vitres- 
tomy. 
| -C William Weisser, M.D. 
Department. Chairman 
Faculty; 
Jackson Coleman, M.D. 
William G. Everett, M.D. 
M. Gilbert Grand, M.D. 
Charles Russo, M.D. 
Jerry A. Shields, M.D. 
Edward M. Sorr, M.D. 
Harold F. Spalter, M.D. 
William S. Tasman, M.D. 
| | This program is accredited in Category 1 of the Physician's Recogaition 
-> Award of the American Medical Association for 14 hours. 


Registration Fee is $200.00—Please mail fee to: 














William G. Everett, M.D. 
Course Director 





Ms. Nancy Bruce 
Administration 

Central Medical Pavillion 
1400 Centre Avenue 
Pittsburgh, PA 15219 

















A NEW PRESCRIPTION TO . 
ASSURE YOUR TRAVELING - 
PATIENTS A BON VOYAGE 


The AMA’s new. booklet, PHYSICIAN'S GUIDE TO 
MEDICAL ADVICE FOR OVERSEAS TRAVELERS, was 
developed to help practicing physicians render pre- 
ventive medical services to traveling patients. 
-{t provides a weath of information, such as 
how to protect patients against tropical 
diseases, time zone changes, parasites 
and complications of existing hand- 
icaps. Plus what to advise about , 
diets, immunizations, and overseas 


: goo medical. care. 3 
<A To order your copy (60¢ ea.) of this 
MP” new guide, OP-411, write: Order Dept., 
American Medical Association, 535 N. Dear- 
born St; Chicago, Ii. 60610. 



















MASSON PUBLISHING USA, INC. 
ANNOUNCES THE PUBLICATION OF 


NEURO- OPHTHALMOLOGY UPDATE 


Edited ay d. LAWTON SMITH, M.D.— Professor of Ophthalmology at the Bascom Palmer Eye Institute in Miami - 


o and fimely The ophthalmologist, neurologist, and neurosurgeon ‘will find a critical examination of the latest 
= thrical state of the art in Neuro-ophthalmology. The most significant leading researchers and clinicians provide an integrated 
“survee of this rapidly changing field’ -The focus is on the increased employment of computerized axial fompogranhy: in the 
Giagrinstle spects of neiro- -ophthalmological diseases. 







= forty major contributions of particular interest to the specialist, are reviews. that ine Muge: 


e Ultrasonography 
$ The Big Blind Spot Syndrome 
. © The Impossible Meningioma Syndrome 
© Computerized Tomography in Ophthalmology 





1977 a -396 pages 300 photographs $47.50 


CONTRIBUTORS 
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Spector, Robert Hu 
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Susac, dohn ©. 
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“Dickens, Willis 
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zFishman, Gerald A 
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Plofiman, James C. 

















XXI CONCILIUM 
OPHTHALMOLOGICUM 
PARIS 1974 


ZAL TUMORS DIEBETIC RETINOPATHY 








A. URRETS-ZAVALIA, M.D., FA-CS.. 
Professor of Ophthé mology at the Un- 


Edited be Hen: y Schmidek, M.D.. Profes- 
Sor Of Meurosurgery, “Chairman of the 


i Department a. the Hahnemann Medical 
: College and Hospital of- Phi adelphia. i 
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_A complete account. of ophthalmological 


knowledge gathered at the 22nd interna- 
tional Congress on Ophthalmology in Paris. 


1974 Vol. I: 830 pages. 292 illus.. 146 


tables: 

Vol. Il: 1140 pages, 623 illus., 186 
tables. Text in English {some 
French and German). $179.40 per 
set. 


Ae eee ee a a a s m ea met e a a e a 1 m 


iversity of Cordova Medical School in 
Argentina. 





An international aatkority provides a de 
tailed “hoa io” account of his ‘personal. 





experience with the management. of Dia- 


betic Retiropathy. Prognosis has improved 
due. {6 superior methods of clinical ex- 
amination. Stressed mm this authoritative 
work is phetoceagulation and other success: 
ful treatment techniques such as scleral and 
vitreours surgery. 


1977 122 pages 
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going 
for it 


less size 
less weight 
less cost 


Kowa gives you less of what you'd expect in a slit 
lamp. Portable and hand-held, the Kowa SL weighs 
only 3% Ibs. And at $1385, it's the least expensive slit 
lamp microscope currently available. But the SL’s 
performance and capability put it in the same class as 
the heavyweights. It easily adapts to your patient— 
in or out of the examination room—and functions even 
in a fully-lit environment. Other features include: 














@ Office hanging stand (pictured) with 
automatic on/off control. 

@ Ideal for contact lens examination. 

@ Choice of three slit widths or lengths. 

@ Built-in green and cobalt filters. 

@ Built-in scale in .05 graduations. 

@ Adjustable spot illumination. 

@ Free from glare or reflection. 

@ Optional hruby lens; joy-stick stand. 


Consider cost, convenience 
and capability 

. . . then call for details 

on the Kowa SL. 


Kowa Compawy. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 


KC Ake 


er 456 Parkway, Lawrence Paik Industrial Park, Broomall, Penna. 19008 © (215) 353-4350 
..with the future in sight 





_ Clinicopatholox 
$ Edited by William H. Srèncer, MD 
Pacific M-dieal Center, San Francisco 94115 








Orbit 







aar-old woman had a mass in 
erier inferior orbit that progres- 
aly creased in size ‘or almost two 
fa istepathologic: ‘examination of an 
biopsy specimen showed pleo- 
morphic nesplästic cells Arranged in a 
Storiform pattern. The tumor celis were 
composed c* hyperchromatic nuclei with 
». Prominent sucieoli and admixtures of 
~ fibroblasts. Electron microscopy demon- 
strated histiecyte-like cells with complex 
infoidings ot plasma membrane, promi- 


abrous hissiecytoma of 
Ar enti y eyen more 
rare than ecuiar maligmant fibrous 
histiocytoma.’ We report. clinical and 
_ Bistepatholozic observation 
<o ng electron. microscopy, of a malig- 
nant fibrous nistiocytoma of the orbit 
ava 31-year-old woman. — 


REPORT OF A CASE 
- Te > Clipical Summary 


t woman note: swelling of 
erelid ‘unasseciated with 
visual irapairmert in Augest 1973, A 
‘presumptive dagnosis of sinusitis was 
+ made Secause -f Ber chronic sinus condi- 
"ton, and treatneat with antihistamines 
Was comreencec. laitialdmprevement was 
‘nated, bur-the swelling reappeared three 
month later. -Fiopsy examination of the 
lesion was perfe-med by her pi ysician and 
reported as “aorspecifie indammatory 
sells.” Sirdings: or physical examination 
were nomal exespt-for a breast lesion that 


























Accepted for puMiestion April 4, 497 
From the Departmext of Pathology, 4 Wills Eye 
Hospital, Philadelpmia. 
+o Reprin: requeste te Bldg 10, Mational Eye 
` Institute, National “nstitutesof Health, Bethes- 
. da, MD 208 (De kodSiguesk 
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ic Case Reports 





Merlen M. Rocrigues, MD Francis P. Furgiuele, MD; Stanley Weinreb, PhD 


nent mitochondria and golgi, and free 
ribosomes. Fibroblast-like cells displayed 
abundant rough endoplasmic reticulum 
and adjacent collagen fibrils. The diag- 
nosis was malignant fibrous histiocytoma. 
An exenteration was performed and post- 
operative systemic chemotherapy with 
doxerubicin hydrochloride and metho- 
trexate sodium sulfate was commenced. 


“There was no evidence of recurrence two 


years later. 
(Arch Ophthalmol 95:2025-2028, 1977) 


proved to be benign fibrocystic disease. 

The pertinent ocular findings were as 
follows: visual acuity was 20/200 in the left 
eye, which was amblyopie since childhood, 
and 20/20 in the right eye. The left eye 
showed. a healed scar below the lower lid 
margin. The posterior inferior orbit 
skowed a protruding mass that was eystic 
and compressible on palpation. The globe 
was freely movable and was slightly 
displaced temporally, without exophthal- 
mos. The pupils were round and equal and 
reacted to light and accommodation. The 
media were clear, and the fundi were 
normal as was ocular motility. Intraocular 
tension was normal bilaterally. Routine 
laboratory studies including orbital tomo- 
grams and intravenous pyelogram were 
normal. 

She was admitted to Wills Eye Hospital 
in September 1974. Biopsy of the orbital 
lesion was performed, and the findings 
were interpreted as malignant fibrous 
histiocytoma. Exenteration and skin graft 
were performed one week later. Systemic 
chemotherapy included 1,200 mg of doxo- 
rubicin hydrochloride and 1,000 mg metho- 
trexate sodium, administered at weekly 
intervals for one year. Postoperative orbit- 
al radiation of 5,000 rads was delivered in 
25 fractions for 35 days, using a 4-meV 








linear accélerator. A. pair-of oblique wedge 
fields was used toobtain uniform distribu- 
“tion of radiation. > 
There was no evidence of recurrence at 
the time of her last follow-up examination. 
in December 1976. l Es 






Histopathologic Examination 


The exenteraticn Specimen measured 
32 x 41 x 28 mm and ineluded the globe, | 
lids, lacrimal gland and orbital soft tissue. 
The globe and lacrimal gland were nor- 
mal, The orbital sot tissue was infiltrated 
by a large lobwar tumor measuring 
30 x 25 x 10 mm composed of ‘spindle — 
cells, whick exhibited a storiform or carte 
wheel configuratior (Fig 1) and. cellular 
pleomorphism. The bizarre. histiocytic cells- 
were composed of irregular hyperchro-~ 
matie nucle: with prominent nucleoli (Fig 
2) and eosinophilic or vacuolated. cyto- 
plasm. Frequently fibroblasts were | inter 
mixed with histiocytic cells, and atypical 
mitoses were present. Considerable ac- 
cumulation af collagen was. demonstrated : 
with Masson trichrome stain (Fig 3), and 
numerous bood vessels were distributed” : 
‘througout the tumor: Epithelioid cells and 
-giant cells- were absent. -The “tumor 
appeared to infiltrace the adjacent soft : 
tissues, but the margins of excision. 
appeared free. The presence of consid- 
erable cellular anaplasia differentiated the - 
tumor from the berign variety of thig 
lesion. 








Electron Microscopic Findings 


Portion of fresh turaor was fixed in 2, o% 
buffered glutaraldehyde, postfixed in 1%- : 
osmium tetrozide, deaydrated in ascend- 
ing concentrations of aleohol, and embed- 
ded in epoxy resin. The sections were” 
stained with uranyl acetate and lead 
citrate. Electron miercscopy of the tumor 
revealed admiztures of histiocyte-like cells, = 
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Fig 1.—Cartwheel arrangement of tumor 
cells and collagen (Masson trichrome, 
x 200). 





. Fig 2.—Neoplastic cells (arrows) contain- 
ing irregular hyperchromatic nuclei and 
prominent nucleoli are interspersed with 
collagen (toluidine blue, x 500). 


fibroblast-like cells, and undifferentiated 
cells, separated by extracellular collagen. 
The histiocyte-like cells (Fig 4 and 5) 
displayed complex infolding of the plasma 
membrane, mitochondria, prominent golgi, 
and free ribosomes. Fibroblast-like cells 
(Fig 6) exhibited abundant rought endo- 
plasmic reticulum (RER) and extracellular 
collagen fibrils¢Fig 7). 


COMMENT 


_ The classification of fibrous histio- 

cytoma proposed by the World Health 
Organization’ includes several benign 
and malignant soft tumors (Table). 
This group of tumors shows consid- 
erable variation in cytologic features, 
from spindle cell patterns, character- 
istic of fibroblast-like cells to epithe- 
lioid sarcoma, usually involving the 
extremities.’ Fu and associates’ de- 
scribed electron microscopic features 
and tissue cultures of four malignant 
fibrous histiocytomas involving the 
thigh, palm, groin, and anterior pecto- 
ral region. They observed that the 
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cells (Masson trichrome, x 500). 


z Ben an = 
Fig 3.—Prominent accumulation of fibrous tissue (asterisks) separates clusters of tumor 








Fig 4.—Histiocyte-like tumor cell (H) and adjacent fibroblast-like cells (F) (original 
magnification, x 7,644). 


fibroblast-like cells had elongated 
nuclei, multiple cisternae of RER, 
mitochondria, microfilaments, and oc- 
casional lipid droplets. The histiocyte- 
like cells contained oval or kidney- 
shaped nuclei, a highly developed 
golgi, and cytoplasmic organelles, 
including some RER, mitochondria, 


free ribosomes, phagocytic vacuoles, 
and lysosomes. The undifferentiated 
cells showed few mitochondria, ribo- 
somes, and RER. Occasional giant 
cells and xanthoma cells were also 
present. The extracellular collagen 
consisted of collagen with a 64-nm 
period. Tissue culture revealed that 
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Fig 5.—Histiocyte-like tumor cell shows 
plasma membrane, Drominent golgi, mito- 
chondria free ribosomes, and RER (orig- 
inal magnification, x 20,000). 


Fig 6.—F broblast-lixe cells (F) with adja- 
cent collagen (original magnification, 
x 7,644) 


foamy vacuolated cells were the major 
constituent. Others have proposed 
that the fibroblas‘-like cglls are most 
likely derived from histiocytes and are 
“facultative fibrdblasts.’* However, 
most tissue cultuses of mesenchymal 
cells gradually assume fibroblast-like 
features’ 

Rare benign fibrous histiocytic le- 
sions have been described in the 
orbit,“ conjunctiva,” and limbus." 
Delgado-Partida and Rodriguez-Tru- 
jillo' reported a case of malignant 
fibroxanchoma involving the conjunc- 
tiva and ciliary body that required 
enucleat‘on. Electron microscopy re- 
vealed predominantly fibroblast-like 
cells with prominent RER. 

Electron microscopy of our case 
demonstrated features similar to 
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Fig 7.—Collagen fibrils display 64-nm period (original magnification, x 22,540). 











Benign and Malignant 
Fibrous Histiocytomas 
















Benign 
Fibroxanthoma 
Atypical fibroxanthoma 
Nodular tegosynovitis (giant cell tumor 
of tendon sheath) 
Pigmented villonodular synovitis 
Subepidermal nodular fibrosis 
(dermatofibroma, sclerosing heman- 
gioma) 
Storiform fibrous xanthoma 
(dermatofibrosarcoma protuberans) 
Xanthofibroma : 
Retroperitoneal xanthogranuloma 
Malignant 
Malignant fibrous histiocytoma 
(malignant fibrous xanthoma, malig- 
nant fibroxanthosarcoma) 
Epithelioid sarcoma 


those described by Fu and associates,” 
except that giant cells and epithelioid 
cells were lacking. In our patient, the 
tumor was located in the posterior 
inferior orbit. However, in three of 
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five benign orbital fibrous histiocyto- 
mas, Jakobiec and associates“ noted 
that the lesions were located in the 
upper inner orbit. 

Although the management of ma- 
lignant fibrous histiocytoma is surgi- 
cal? radiation therapy has been 
used as an adjunet to surgery. Soule 
and Enriquez reported a 65% five- 
year survival for malignant fibrous 
histiocytoma and 38% ten-year survi- 
val, using a combined surgical, radi- 
ation, and chemotherapeutic ap- 
proach. Our patient appears healthy 
without evidence of local recurrence or 
metastasis two years after exentera- 
tion, radiation, and chemotherapy. 

The differential diagnosis of malig- 
nant orbital fibreus histiocytoma in- 
cludes leiomyosarcoma, angiosarcoma, 
neurofibrosarcoma, and pleomorphic 
liposarcoma. Our patient showed no 
evidence of atypical proliferation of 


smooth mus¢lé, blood vessels, nerves, 
or adipose tissue. Malignant fibrous 
histiocytoma can be differentiated 
from its benign counterpart by the 
presence of cellular pleomorphism, 
infiltration of the tumor margins, and 
mitotic activity. Kempson and Kyria- 
kos" noted that large tumors (> 5 to 8 
em in diameter) with infiltrating‘ 
margins had a greater tendency for 
recurrence and metastases than tu- 
mors less than 3 cm in diameter. In 
the present report, the smaller tumor 
size may indicate a more favorable 
prognosis. However, careful follow-up 
examinations for possible metastases 
are essential. 


This investigation was supported in part by 
grants from the Pennsylvania Lions Eye 
Research Foundation and the Elizabeth King 
Trust. 

Our diagnosis of malignant fibrous histiocy- 
toma was confirmed by F. M. Enzinger, MD, 
Chief, Division of Soft Tissue Pathology, Armed 
Forces Institute of Pathology, Washington. 


Nonproprietary Name and 
Trademark of Drug 


Doxorubicin hydrochloride—Adriamyein. 


References 


1. Delgado-Partida P, Rodriguez-Trujillo F: 
Fibrosarcoma (malignant fibroxanthoma) involv- 
ing conjunctiva and ciliary body. Am J Ophthal- 
mol 74:479-485, 1972. 

2. Enzinger F, Lattes R, Torloni H: Histolog- 
ical typing of soft tissue tumors, in International 
Histological Classification of Tumors, no. 3: 
Geneva, World Health Organization, 1969. 

3. Enzinger FM: Epithelioid sarcoma. Cancer 
26:1029-1041, 1970. 

4. Fisher ER, Horvat B: The fibrocytic deriva- 
tion of the so-called epithelioid sarcoma. Cancer 
30:1074-1081, 1972. 

5. Fu Y, Gabbiani G, Kaye G, et al: Malignant 
soft tissue tumors of probable histiocytic origin 
(malignant fibrous histiocytomas): General con- 
siderations and electron microscopic and tissue 
culture studies. Cancer 35:176-198, 1975. 

6. Ozello L, Stout AP, Murray M: Cultural 
characteristics of malignant histiocytomas and 
fibrous xanthoma. Cancer 16:331-334, 1963. 

7. Jacoby F: Macrophages, in Willmer EN 
(eds): Cells and Tissues in Culture-Methods 
Biology and Physiology, vol 2. London, Academie 
Press, 1965, p 78. 

8. Jakobieec FA, Howard GM, Jones IS, et al: 
Fibrous histiocytomas of the orbit. Am J 
Ophthalmol 77:333-345, 1974. 

9. Vogel M: Fibrous xanthoma of the orbit. 
Klin Monatsbl Augenheilkd 155:552-558, 1969. 

10. Albert D, Smith R: Fibrous xanthoma of 
the conjunctiva. Arch Ophthalmol 80:474-479, 
1968. 

11. Faludi JE, Kenyon K, Green WR: Fibrous 
histiocytoma of the corneoscleral limbus. Am J 
Ophthalmol 80:619-624, 1975. 

12. Kempson RL, Kyriakos M: Fibroxantho- 
sarcoma of the soft tissues: A type of malignant 
fibrous histiocytoma. Cancer 29:961-976, 1972. 

13. Soule EH, Enriquez P: Atypical fibrous 
histiocytoma, malignant histiocytoma and epi- 
thelioid sarcoma: A comparative study of 65 
tumors. Cancer 30:128-143, 1972. 


Orbital Histiocytoma—Rodrigues et al 


b 


si 


« 33? (De Matemer). 








After Pars Plana Vitrectomy 


and Lensectomy 


_ Helmat Buettner, MD, Robert Machemer, MD 







* ox eyes, feur obtained at autopsy and 
wo enucleated for neovascular glau- 
< coma, were studied histepathologically 
"between ome week and 3% years after 
-pars plana vitectomý- (some combined 
with lensectomy) for proliferative diabetic 
retinosathy..Fibrovascular proliferation at 


_ the scierotomysite was minimal. Lensec- 
: tomy througn tse pars plana-proved to be 


quite compbte: A cyclitic. membrane was 
found in eves with postoperative rubeosis 


» ides. Exeleion of the vireous from the 
_posteror part of the vitreous cavity was 
: Quite compete except for remnants of 


stalks. and. membranes on the retinal 
Surfaca.. ; 
{Arca Ophthalmol 95: 2029-2033, 1977) 


‘thia she past few years, remov- 
al cf diseased vitreous and cata- 
ractous lenses via the pars plana has 
` become an. aecepted and frequently 
performed procedure.’ The initially 
- Widessread skepticism as to the eye’s 


- ability to athstand this procedure has 


_ been genezally eliminated by the 
 nūmerouseves that have tolerated the 
* excisien of diseased vitreous and cata- 
Yactous leas through the pars plana.’ 
On the otie hand, it may be that this 
type of strgery, performed on se- 
verely diseased eyes, may induce 
further abrormality. The following is 
a report em the morphologic findings 





Accepted frspul lication April 14, 1977. 
-From the Sasvom Palmer: Eye Institute, 
‘Universizy of Xiami School of Medicine, and the 
Veterans “Admäistration Hospital, Miami. 

„Reprint requ-ste to Bascom Palmer Eye Insti- 
tute, PO Box s20875, Biscayne Annex, Miami, FL 





Arch Ophthalno'—Vol 95, Nov 1977 


in eyes that underwent pars plana 
vitrectomy and lensectomy for compli- 
cations of proliferative diabetic reti- 
nopathy. 


MATERIALS AND METHODS 


Eyes of diabetic patients were obtained 
for histopathologic examination between 
one week and 3% years after pars plana 
vitrectomy had been performed, some- 
times combined with posterior lensectomy. 


Four eyes were enucleated after the ~ 


patients had died from myocardial infare- 
tion or renal complications. Two eyes were 
enucleated because of intractable neovas- 
cular glaucoma. All globes were fixed in 
10% buffered formaldehyde solution. Some 
were opened circumferentially at the ora 
serrata, while others were sectioned in a 
paramedian horizontal fashion. All gross 
specimens were photographed and then 
embedded into paraffin, with use of 
routine techniques. Serial sections, 7 p 
thick, were cut and selectively stained with 
hematoxylin-eosin, PAS reagent, and Mal- 
lory’s connective tissue stain. Special 
attention was directed toward the sclerot- 
omy site, lens remnants, vitreous rem- 
nants, and retina. 


GROSS AND MICROSCOPIC 
FINDINGS 
Sclerotomy Site 


In eyes that had tolerated vitree- 
tomy well, the sclerotomy site where 
the vitreous instrument had been 
introduced through the pars plana of 
the ciliary body was visible as a small 
white scar (Fig 1, top left and right). 
Vitreous was almost always seen to 
converge toward the sclerotomy scar, 
indicating incarceration at the time of 
surgery (Fig 1, top left and right and 





liscopathologic Findings in Human Eyes 


bottom right). Aleng this framework — 
of vitreous collagen, fibrovascular tis- 
sue was visible {Fig 1, bottom right). . 
Ingrowth, however, was limited to the _ 
immediate vicinity of the scleral sear, 
corresponding to the intensely white 
center direetly overlying the sclerot- 
omy site (Fig 1, top and bottom right). 
Ingrowth appeare: to be more promi- - 
nent with larger amounts of incarcer- | 
ated vitreous while the quality of 
apposition ef the sclerotomy lips did — 
not appear to mfuence it (compare... 
Fig 1, bottom left and right). The. 
pigmented layer of the pars plana 
epithelium .was found to have re- = 
tracted slightly allewing direct visual = 
ization of white scera (Fig 1, top and” 
bottom left). Neither the pigmented — 
nor the unpigmented portion of the 
pars plana epitkelium exhibited pro 
liferative activity ‘Fig 1, bottom left. 
and right). Adjacent structures, such 
as ciliary processes, leng, or retina, 
were not involved in the changes _ 
observed at the sclerotomy site (Fig 1, 
top left end right). 

Two eyes taat had developed. 
intractable glauecema secondary to 
rubeosis iridis ng total retinal de- 
tachment showed massive prolifer- 
ation of fibrevaseular tissue forming a 
eyclitic membrare behind the lens. It 
was, impossible tə define the origin of - 
this membrane since it involved 360° 
of the pars plana and ciliary body 
including the scleretomy site (Fig 2). 
The nonpigmented. layer of the pars 
plana epithelium seemed to partici- 
pate in the formation of the cyclitic: 
membrane. 
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Fig 1.—Top left, Gross view of ciliary body with limbus-parallel sclerotomy scar two months after vitrectomy. Small amount of vitreous is 
incarcerated in sclerotomy. Bottom left, Histologic section through this area demonstrates practically no fibrous tissue ingrowth, despite 


somewhat poor apposition of the scleral lips (Mallory’s 
processes, and pars plana with sclerotomy site 31 months a 


connective tissue stain, x4). Top right, Gross view showing lens, ciliary 
fter vitrectomy. A 2- to 3-mm-long radial scar is visible near posterior edge of 


pars plana. Grayish vitreous strands are converging toward this scar, where they assume dense white color. Bottom right, Histologic 
section through sclerotomy demonstrates some fibrovascular tissue ingrowth from sclera through gap in pigmented and nonpigmented 
pars plana epithelium, which itself shows no proliferative activity (Mallory’s connective tissue stain, x 10). 


Lens Remnants 


In several of the eyes studied, a 
posterior lensectomy had been per- 
formed. In this procedure most of the 
lens except for some anterior periph- 
eral lens capsule and cortex was 
removed. Although the amount of lens 
material varied, all eyes had a good 
opening in the anterior lens capsule in 
the area of the pupil (Fig 3, top). 
Remnants were found overlying the 
ciliary processes as a white ring (Fig 
3, top). Microscopically, they consisted 
of lens capsule, retained or some 
newly formed cortical lens material, 
and occasional lens epithelium show- 
ing fibrous metaplasia. Neither in- 
flammatory nor macrophagic cells 
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were found around these lens rem- 
nants. (Fig 3, middle). 


Vitreoret nal Findings 


Removal of vitreous from the poste- 
rior part of the vitreous cavity was 
generally quite complete (Fig 3, 
bottom). In cases of extensive prolif- 
erative retinepathy (Fig 4, top), how- 
ever, remnants of stalks and mem- 
branes close to the retina and optic 
nerve were common after vitrectomy 
(Fig 4, middle and bottom). These 
remnants ranged from thin and acel- 
lular strands tə thick and cellular 
fibrous bands (F g 4, bottom), all rela- 
tively avascular contrasting greatly 
the preoperative appearance (Fig 4, 


top). In some eyes thin and avascular 
membranes were found along the 
posterior hyaloid face of the detached 
vitreous, stretching in a trampoline- 
like fashion over several folds of the 
retina, grossly distorting it (Fig 5, 
top). Cortical vitreous frequently in- 
filtrated with RBCs or their break- 
down products could be seen in front 
of these membranes (Fig 5, top). Seru- 
tinizing the membranes on the poste- 
rior hyaloid face more closely, one 
found them to be mtimately con- 
nected to the interna! limiting mem- 
brane often over large vessels (Fig 5, 
top). They seemed to exert traction as 
evidenced by the heavy and irregular 
folds in the retina. These membranes 
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Fig 2.—Tap, Massive proliferative changes seen at sclerotomy site 
(bracket) ten months after pars plana lensectomy and vitrectomy 
in eye that developed intractable neovascular glaucoma and total 
retinal detachment postoperatively. These proliferations blend 
with cycliticamembrane (hematoxylin-eosin, x 1). Bottom, Higher 
magnification shows gap in pars plana epithelium (bracket) filled 
with fibrovascelar tissue. Nonpigmented pars piana epithelium 
seems to contmbute to this tissue (PAS, x 4). 


Fig 3.—Tap, Gss photograph of eye three weeks after pars plana 
lensectomy ane! vitrectomy. Ring of lens remnants is seen overlying 
ciliary processes, leaving clear optical opening larger than pupil. 
Middle, Micros=opically lens remnants consist of lens capsule and 
metapiased tens epithelia! cells. Note absence of cellular reaction to 
lens remnants only three weeks after pars plana lensectomy (PAS, 
x4). Bottom, Gross view of eye three weeks after pars plana 
vitrectomy. Not= formed vitreous left at vitreous base. Posteriorly, all 
vitreous hadibe=n removed. Scattered pigmented spots in retina are 
photocoagulati»n scars. 
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Fig 4.—Top, Fundus view of massive prepapillary fibrovascular frond 
in severe proliferative diabetic retinopathy. Middle, Gross view of 
same eye two months after pars plana vitrectomy. Stalk of fibrovas- 
cular frond shown in A is still attached to disc and peripapillary 
4 retina. Chorioretinal scars stem from photocoagulation. Bottom, 
|| Microscopically, intimate connection of stalk to retina and disc is 
apparent, explaining why it could not be removed completely during 
vitrectomy (Mallory’s connective tissue stain, X 4). 


Fig 5.—Histologic section through midperipheral retina 31 months 
after pars plana vitrectomy. Detached layer of cortical vitreous 
infiltrated with RBCs (top) is lined on its posterior surface by layer 
of spindle-shaped cells surrounded by heavily staining extracel- 
lular fibrillar material (bottom) (Mallory’s connective tissue stain, 
top, x4; bottom, x 25). 
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consisted primarily of spindle-shaped 


cells surrounded by whirls of densely 


packed extzacellular fibrillar material 


that stained intensely with Mallory’s 


-connective tissue stain (Fig 5, bot- 
*tom). There were no vessels in these 
“fibroblasti” vitreous membranes. 


Depending on the degree of traction, 


the underly: ng retina showed a wide 
spectrum Œ changes. ranging from 
suriace wrinkling alone to total 
detachment with practically complete 


less of normal architecture (Fig 5, 


-< top), One kas to keepin mind that 
- incomplete posterior  vitrectomies 
were perfommed in eyes that under- 
went pars plana. vitrectomy in the 
= €arly days of its development. The 





a _ more recen‘ly operated eyes demon- 


_Strated more complete excision of 
vitreous and membranes and were 
without bridging membranes on the 

retinal surface. Vitreous material was 


_ always found at the vitreous base (Fig 


3, tap). Oeezsionally blood breakdown 
“products were encountered in the 
brownish vZreous left at the base, 
giviag it a distinct yellowish color. 
Proliferative changes were not found 
ai the vitreous base except those at 


see the aclerctomy scar. 


ne COMMENT 
Since the advent of pars plana 
_ vitrectomy, che propensity of the pars 
-plana for the formation of prolifera- 
_ tive tissue after a perforating injury 
`- has ‘been. eluded to: in predicting 
pessible proolems arising from the 
_Sclerotomy s:te.* Neither clinically nor 
_ histepataclogically was this the case 
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in eyes that did not develop complica- 
tions. Fibrovascular ingrowth along 
the incarcerated vitreous at the scle- 
rotomy site was always limited. These 
proliferative changes appeared to 
originate from the subepithelial layer 
of the pars plana and the sclera. 
Scleral wound lip apposition did not 
seem to influence the amount of pro- 
liferative ingrowth, since even in 
somewhat poorly apposed wounds the 
amount of tissue ingrowth was not 
more extensive. The amount of incar- 
cerated vitreous, however, might play 
a role as a scaffold for proliferating 
tissue since this was seen to grow 
along the vitreous. When massive 
rubeosis iridis with intraocular in- 
flammation developed postoperative- 
ly, the marked proliferation involving 
also the sclerotomy site can be 
explained as part of the mechanism 
leading to the formation of a cyclitic 
membrane. Proliferating ciliary body 
epithelium and the proliferation from 
the sclerotomy site incorporate the 
iris and lens remnants. Because of the 
widespread proliferation, we feel that 
the sclerotomy site is not the causa- 
tive factor of this membrane forma- 
tion. 

Lens fragmentation and removal 
through the pars plana did not seem to 
contribute to cyelitic membrane for- 
mation itself, since it did not give rise 
to inflammatory reaction in eyes 
without rubeosis iridis. Lens removal 
by this technique proved to be 
complete, leaving only small amounts 
of cortex and capsule near the lens 
equator. 
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The posterior vitreous was removec 
completely. The*loose connections ol 
the posterior cortical vitreous with the 
retina as compared to the much dense) 
ones of the anterior cortical vitreous 
result frequently in a partial or tota 
posterior vitrzoes detachment, whieh 
facilitates a more complete posterior 
vitrectomy. Remnants of fibrovas- 
cular stalxs, however, are left on the 
surface of the retina or optic nerve 


‘head because of their origin from the 


retina which make total excision 
impossible. Preretinal membranes 
covering large areas of retinal surface 
were found in those eyes operated in 
the early perisdof pars plana vitrec- 
tomy’ when membrane peeling had 
not yet been performed.* These mem- 
branes seemec to have been left in the 
eye at the time of surgery and 
appeared to have contracted further 
as indicated by the folds in the inner 
layer or the full thickness of the 
retina. This indicates that the surgeon 
should make every attempt to remove 
all preretinal membranes since they 
may cause a retinal detachment: Of 
course, there is the possibility that 
these were newly formed membranes; 
however, we Gid not find such mem- 
branes in eyes where membranes 
were successfully and completely re- 
moved during surgery: i 
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Ocular Pathology of the 
Congenital Varicella Syndrome 


| Norman C. Charles, MD; Thomas W. Bennett, MD; Sheila Margolis. MD 


© Congenital anomalies are rare in 
infancy following maternal varicella dur- 
ing pregnancy. Abnormalities do occur, 
however, and form a specific pattern 
including cicatricial skin lesions, atrophic 
limb, low birth weight, and chorioretinal 
scarring. We saw an infant who had immu- 
nologic evidence of varicella-zoster virus 
contact in utero, microphthalmos of one 
eye, and chorioretinal scarring of the 
fellow eye. Ophthalmologists confronted 
with such ocular anomalies in children 
should inquire about the possibility of 
maternal varicella during pregnancy. Con- 
versely, infants born of mothers known to 
have had varicella during pregnancy 
should be examined for fundus abnormal- 
ities. 

(Arch Ophthalmol 95:2034-2037, 1977) 


he incidence of birth defects in 

infants born of mothers who 
have contracted chickenpox in early 
pregnancy has not been shown to be 
greater than that of birth defects in 
control infants.’ Nevertheless, a study 
of previous reports of babies having 
such congenital anomalies discloses 
certain similerities that suggest the 
presence of a congenital varicella 
syndrome.’ Of the six cases described 
to date in the literature,’ all infants 
showed cicatricial skin lesions, five 
showed an atrophic limb and ophthal- 
mologic lesions, and four showed low 
birth weight for gestational age. 
“Chorioretinitis” had been stated to 
be present in three of these infants 
and “pigmentation of the retinas” in a 
fourth infant, but no more specific 
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clinical deseriptior was published in 
any case. Ths report describes a 
seventh infant whose early gestation 
was complicated by maternal vari- 
cella, and who demonstrated microph- 
thalmos of one-eye and a large chorio- 
retinal scar of the fellow eye. 


REPORT OF A CASE 


The patient was the product of a full- 
term, normal spontaneous delivery. Preg- 
nancy had been complicated by maternal 
varicella at four months’ gestation. At that 
time varicella skn lesions were observed in 
classical distribetion and morphology in 
the mother and zwo of her other children. 
The mother dened Irug ingestion during 
pregnancy. At virt the infant weighed 
150.5 gm (5 lb € oz) and showed complete 
closure of the let eyelids. No other abnor- 
malities were noted except for a wide- 
spread, erythematoas, papular, nonvesic- 
ular rash. 


Further growth and development was 
normal, although the mother was informed 
that the child was blind in the left eye at 
age 6 months. At age 12 months, the 
patient developed a respiratory infection 
and laboratory investigations showed a 
severe leukemoid reaction. The immuno- 
fluorescent antibody titer against vari- 
cella-zoster (V-Z) virus was positive in 1:8 
dilution.” Serologic studies for herpes 
simplex, rubella, cytomegalovirus, and tox- 
oplasma antibodies were all negative. The 
patient was transferred to New York 
University Medical Center for further 
evaluation. 

The child was described on admission as 
a small but well-nourished 13-month-old 
girl, with weight and head circumference 
in the third percentile. Numerous hypopig- 
mented areas of scarring were present on 
the lower extremities. Vision in the right 
eye was such that the child readily reached 
for a toy, but she showed no response even 
to intense light in the left eye. The right 


Fig 1.—Fundus ohotograph of right eye of patient at age 13 months, showing central 
gliosis with surrounding ring of black pigment. 
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Fig 2.—icrophthamic left eye showing cataractous lens (L), ribbon of 
pigment Spithelium at posterior pole (double arrow), glial scar Originating from 
gapin pgment layer (single arrow), anc islets of primitive retina (r) (hematox- 
ylinosi«, original magnification x 8). 


eye exhibited »endular nystagmus and a 
normal anteri r segment. Results of a 
fundus examiration showed a moderately 
elevated, structurally full cise with tortuos- 
ity and sligh? temporal “dragging” of 
retinal vessels,_A large, inaetive chorioret- 
inal lesion wa: situated at the posterior 
pele just infercemporal te the foveal area 
(Fig 1). The leion consisted of a white, 
elevated gliotie center surrounded by an 
irreguiar ning əf black pigment. The left 
eye was substcntially hyveplastic and a 
vascularized, opaque cornea permitted no 
view of posteri-r structures. 

The hypoplastic, cosmetically unaccept- 
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able left eye was enucleated with place- 
ment of an orbital implant. On sectioning 
the globe, samples were taken of vitreous 
and choroid for viral culture and electron 
microscopy and no evidence of virus was 
found by either method. Immunologic 
studies showed a positive cell-mediated 
immune response to V-Z virus, measured 
by V-Z virus inactivation.” The patient’s 
serum demonstrated an immunofluores- 
cent titer against V-Z as positive in a 
dilution of 1:8; subsequently, at 18 months, 
the titer was 1:16. Umbilical cord serum 
was obtained and showed positivity in a 1:8 
dilution. 


p z — g AETAT As Okas a da Pe Sea S Se Ez ee. TA mE 
Py a SEN ot) het. E AT ‘ . 





Ocular Pathology 


Gross examinatign showed a very small 
left eye measuring 8.5 x 8.5 x 9 mm with 
11 mm of attached-optic nerve. The cornea 
Was opaque and measured 6 X 5 mm. A 
large, spherical lens was present, occupy- 
ing most of the vitreous chamber (Fig 2). 
On miceoseopic examination, the cornea 
showed absence of Bowman’s membrane 
and the presence of superficial stromal 
vascularization and a few focal adhesions 
of iris to cornea. The angle structures 
showed an incemplete cleavage pattern 
(Fig 3). The lenscontained areas of cortical 
calcification, central liquefaction, and 
blood vessels (Fig 4). There were lympho- 
cytic infiltrates im the ciliary body and 
choroid, with extensive ciliochoroidal de- 
tachment (Fig 5. à 

The posterior segment was poorly differ- 
entiated. A broken layer of pigmented 
ciliary epithelium extended far posteriorly 
where it formed isolated islets and clumps. 
This layer contained dense melanin pig- 
ment more typxal of pigmented ciliary 
epithelium than retinal pigment epithe- 
lium. Bruch’s membrane was absent. The 
nonpigmented ciliary epithelium also ex- 
tended posteriorly as a broken ribbon and 
gave rise focally to islands resembling 
primitive retina (Fig 6). At the posterior - 
pole, a large coleboma of these primitive 
layers was present and filled with glial 
tissue, which extended from choriocapilla- 
ris onto the inner surface of adjacent prim- 
itive retina. The optic nerve was hypoplas- 
tic. 


COMMENT 


Since the recognition of the variety 
of fetal anomalies associated with 
cases of maternal rubella, the terato- 
genic pctential of other maternal viral 
infections has aroused great interest. 
Siegel studied prospectively 150 preg- 
nant women with varicella in early, 
middle, and late pregnancy and found 
no increase in fetal deaths or birth 
defects when compared to a matched 
control group of infants born of 
normal mothers.’ Four babies in the 
varicella group had congenital anoma- 
lies: microcephaly, deafness, renal 
agenesis, and eataract, respectively. 
Five infants in the control group 
showed microcephaly, anencephaly, 
deafness, congenital heart disease, 
and morgolism, respectively. Routine 
retinal examinations were not per- 
formed on either group (M. Siegel, 
MD, written communication, Nov 18, 
1976). Although congenital defects 
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Fig 3.—Immature angle with incomplete 
cleavage (arrow) and adhesion (A) be- 
tween cornea (C) and iris (hematoxylin- 
“eosin, original magnification X 25). 


following maternal varicella may be 
rare, it is difficult to ignore the 
pattern of anomalies that emerges 
from the review of six case reports 
published to date and summarized by 
Srabstein." 

In 1947, Laforet and Lynch’ de- 
scribed the infant born of a mother 
who had contracted varicella during 
the eighth week of pregnancy. Con- 
genital anomalies included cutaneous 
scarring over one leg, maldevelop- 
ment of the contralateral leg, cortical 
atrophy, nystagmus, bilateral optic 
atrophy, and “darkish pigmentation 
of the retinas.” No further description 
of the fundi was made, and it is 
possible that the observers were 
describing chorioretinitic lesions. 

It was not until the past decade that 
five additional cases were reported,** 
with maternal varicella occurring be- 
fore the 16th weeks of gestation in 
each instance. A total of five of six 
cases showed a hypotrophic limb and 
all infants showed cicatrical skin 
lesions, often overlying the abnormal 
limb. Five of six infants also had 
seizures and cortical atrophy. Suscep- 
tibility to infection was common, with 
four patients dying in infancy. 

Ophthalmologic alterations were 
common. Three patients showed “cho- 
rioretinitis,’ two diagnosed ophthal- 
moscopically*? and one noted histo- 
pathologically’ along with “ealcifica- 
tion of the lens fibers,” and “bilateral 
microphthalmia.” Other anomalies ob- 
served clini@ally included three pa- 
tients with nystagmus,’* one with 
anisocoria,’ and one with “Horner's 
syndrome.”® 

Duehr" reported congenital anoma- 
lies following maternal cutaneous 
herpes zoster in two babies. Both chil- 
dren showed congenital cataracts and 
microphthalmos, while one showed 
talipes equinovarus. As Gershon’ 
points out, virologic studies were not 
performed, thereby leaving the validi- 
ty of the diagnosis open to question. 
Clinically, chickenpox can be diag- 


Fig 5.—Lymphocytic infiltrate in uveal tract 
(hematoxylin-eosin, original magnification 
x 64). 








r 
Fig 4.—Cataractous lens, with areas of liquefaction (L), intralenticular blood vessels (BV), 
and calcificaticn (C) (hematoxylin-eosin, original magnification x 64). 








Fig 6.—IsleS resembling primitive retina (R) bounded posteriorly by densely pigmented 


epithelium darge arrows) and anteriorly by nonpigmented or faintly pigmented epithe- 
lium (small arrows) and glial scar (G) (hematoxylin-eosin, original magnification x 25). 


nosed with more certainty than 
herpes.zoster, which may be mimicked 
by other nfections and conditions 
such as hemes simplex. 

The patent we have described 
demonstrates abnormalities of the 
skin, probably representing healed 
varicella lesions, and ef the eyes. Since 
low birth weight, brain damage, 
delayed developmen‘, and atrophic 
limb are aksent, it is likely that this 
case exemplifies a less severely 
affected variety of the congenital 
varicella syndrome. If one draws an 
analogy frem congeaital rubella in 
which the most severe congenital 
anomalies ære known to follow infec- 
tion in the first trimester of preg- 
naney, one may speculate that rela- 
tively later nfection im this case (four 
months) allewed for development of a 
milder forn- of the syndrome. 

Beth eye in this patient show 
evidence of -he oeular-alteration most 
commonly mentioned in previous 
eases: healed chorioretinitis. The pig- 
mented, scazred lesiomat the posterior 
pole-of the night eye seen ophthalmo- 
scopically may be analogous to the 
glial prolife-ation over the primitive 
retina at the posterior pole of the 
microphthalmic fellow-eye. The condi- 
tion of mic@ophthalmos may result 


Arch Ophthalmol—Vol 95. Nov 1977 


from lag in cellular replication and 
differentiation and also from cellular 
destruction. Both pathologic processes 
are illustrated in this microphthalmic 
eye by (1) the immature cornea, angle, 
iris, choroid, and retina, and (2) the 
degenerated cataractous lens, the glial 
sear at the posterior pole, and the 
chronic nongranulomatous uveitis. 
While both microphthalmos and cho- 
rioretinitis may follow several etio- 
logic varieties of intrauterine infec- 
tion, the negative serologic studies for 
herpes simplex, rubella, cytomegalovi- 
rus, and toxoplasma along with the 
positive V-Z titers are significant 
here. Microphthalmos may also be 
associated with orbital cyst or wide- 
spread systemic anomalies delineat- 
ing well-known clinical syndromes, 
but no such findings were present in 
this relatively healthy child. 

It is highly probable that active, in 
utero V-Z infection did occur in this 
child, as persistence of antibody to age 
18 “months is uncharacteristic of 
passively transferred maternal anti- 
body. As no virus was demonstrable in 
the ocular tissues, it would be impos- 
sible to establish definitively V-Z 
virus as the specific causative agent of 
the congenital anomalies found in this 
patient. Nevertheless, the association 


of a repetitive pattern of clinical fing 
ings with a hisgory of maternal vari 
cella strongiy suggests a matern: 
varicella syndrome. Ophthalmologist 
should be aware of this association i: 
the future and provide further objec 
tive documentation of this syndrome 
In seeking to determine the cause o 
chorioretinal scars or severe microph 
thalmos in children, the ophthalmol 
ogist should include in his histor) 
questions about maternal viral infec 
tions during pregnancy and labora 
tory tests should include V-Z antibody 
titers. Convesely, in following up the 
offspring bom of mothers known tc 
have eontracted varicella during preg- 
nancy, exam-nation of the fundi for 
choricretinal lesions should be per- 
formed. 


This study was supported in part by a depart- 
mental grant fram Research to Prevent Blind- 
ness, Ine, New York. 

Anne Gershon, MD, assisted in the immuno- 
logic analysis and George Kurz, MD, provided 
advice in preparing this report. 
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rgical Techniques 


We successfully used autogenous 
osteum to reinforce the weakened 
a of two patients with necrotizing 
leritis. One of these patients previously 
ad an onlay scleral graft made from 
omologous banked sclera, which had 
ubsequently melted. Autogenous perios- 
sum is suggested as. an alternative to 
inked sclera for scleral reinforcement. 
(Arch Ophthalmol 95:2038-2040, 1977) 





Tecrotizing. scleritis is an uncom- 
\ mon but potentially devastating 
‘orm of scleral disease. It may be 
ssociated with long-standing rheu- 

toid arthritis (scleromalacia per- 
orans); with the acquired connective 
issue group of diseases, or the process 
may be limited to the eye without 
manifest sysfémic involvement. Char- 
acteristically, there is destruction of 
the scleral collagen with exposure of. 
the underlying uveal tissue. Therapy 
aimed at halting the progression of 
the disease process, at strengthening 
the weakened sclera, or both, had met 
ith varying degrees. of suecess. 
In our experience and in the experi- 
ence of others,’* the use of banked- 
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urgical Management 


cleral Reinforcement With Autogenous Periosteum 


Win W. Breslin, MD; Jeffrey I. Katz, MD; Herbert E. Kaufmezn, MD 


sclera to support the weakened globes 
of patients with necrotizing scleritis 
has, in some imetances, met with fail- 
ure. This was because the donor sclera 
either beceme iavolved in the ongoing 
necrotic process or the scleral graft 
was rejected by the host and melted 
away. A search was initiated, there- 
fore, for a suitable alternative to 
homologous sclera. The purpose of this 
report is te deseribe the successful use 
of autogenous periosteum in reinfore- 
ing the selera of two patients with 
necrotizing sderitis. One of the 
patients prem ously had an onlay 
scleral graft made from homologous 
banked sclera. which subsequently 
melted. 


REPORT OF CASES 


Cast 1—A healthy 78-year-old woman 
underwent an aneventful left intracap- 
sular cataract extraction on Feb 2, 1975. 
Postoperatively. there was persistent in- 


flammatiorn anẸ pain in the operated eye; - 


which was unresponsive to topically. ap- 
plied corticosteroids. The development of 
scleral. staphyiamas occasioned: the pa- 
tient’s referral to the University of 
Florida. : 


-When first examined on Dec 4, 1975, the 


visual acuity wes correctable to 20/30 + 2 


in the right ere and 20/60 —2 in the left- 


eye. The right eye was normal. in 
‘appearance. The bulbar conjunctiva of the 


- Jeft eye was hyseremie and chemotic. The 


i sclera, above the horizontal meridian, was 





thinned and “transparent, exposing. the. 
underlying bluish uveal tissue. In the 10 

o'clock and 2 o'clock meridians, approxi- 

mately 3mm behind the limbus, were large 

scleral staphylomas covered by atrophic 

conjunctiva. The peripheral cornea in this 

region was guttered. There was a moderate 

anterior uveitis. The intraocular pressures 

were 15mm Hg in the right eye and 30 mm 

Hg in the left. 

‘History and general physical examina- 
tion failed to disclose any evidence of a 
generalized connective tissue disorder. 
Laboratory investigations demonstrated a 
positive rheumatoid factor (1:160) and a 
negative antinuclear antibody. 

On Dec 5, 1975, the sclera of the left eye 
above the horizontal meridian was rein- 
foreed with an onlay graft of homologous 
banked sclera. The graft was sutured into 
normal cornea and sclera with interrupted 
sutures of 7-0 chromic catgut and extended 
from the insertions of the recti muscles 


_ posteriorly. to the vertical edge of a 2-mm 


wide superficial. keratectomy anteriorly. 
The graft was covered with conjunctiva 
from the upper fornix. Postoperatively, the 
eye was pain-free. Dexamethasone drops, 


_ 01%, were used. four times daily. 


= On Jan 15, 1976, the patient returned to 
the University of Florida, relating a two- 
week history of a painful, red, left eye. 
Results of the examination showed that 


- the conjunctiva covering the scleral graft 


had become avascular and necrotic, and 
there was melting of the scleral graft itself 
(Fig 1). The peripheral cornea was 
guttered and anastomotic vessels had 
formed between the anterior ciliary sys- 
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Fig 1 —Left eye (patient 7) six weeks following scleral reinforce- 
ment with homologous banked sclera. Conjunctiva covering 
scleral graft isavascular and necrotic. There is melting of scleral 
graft. 





_s (Saree 
the A, Mi WAX 
Fig 3.—Right eve (patient 2) prior to scleral reinforcement. There 


is large sclera staphyloma in upper nasal quadrant, covered by 
necrotic and Grophic conjunctiva and episclera. 





Fig 5.—Right eye (patient 2) three months after scleral reinforce- 
ment with banked sclera. Lifting of scleral graft is accompanied 
by dellen formation, corneal vascularization, and lipid deposi- 
tion. 
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Fig 2.—Same eye as in Fig 1 nine months following scleral 
reinforcement with autogenous periesteum. Staphylomatous 
areas are flat and well covered by vascular periosteum and 
conjunctiva. 





Fig 4.—Left eye (patient 2) showing sclarai staphyloma in upper 
nasal quadrant. Necrotic scleral nodule is present in the 12 
o'clock meridian. Note peripheral guttering of cornea. 





Fig 6.—Left eye (patient 2) nine months following scleral rein- 
forcement with autogenous periosteum. Staphylomatous areas 
are flat and well covered by vascular periosteum and conjunctiva. 
Peripheral guttering of cornea has been halted. 
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tem at the limbus and the vessels at the 

origins of the recti mugcles. There was a 

_ moderate anterior uveitis. The IOP was 22 
mm He. 

The following day, Jan 16, 1976, the 

weakened sclera of the patient's left eye 

was reinforced with an onlay graft of 
autogenous periosteum. : 

‘The. periosteum was obtained from the 

anterior tibial crest of the patient’s left leg 

in the following manner. Under local infil- 
ation, commencing 8 cm below the ante- 
or-tibial tubercle, a vertical skin incision 
was made and carried down to the bone. 

The muscles were bluntly dissected off the 

periosteum. A 7 x 2-cm strip of perios- 

teum was incised with scalpel blade, lifted 
ith periosteal elevator, and excised with 

_ scissors. A Penrose drain was placed in the 

_ovound, which was subsequently closed in 
two layers. One gram of cefazolin sodium 

was acministered intravenously. 

Following lid akinesia and retrobulbar 
anesthesia, the necrotic scleral graft was 

—-yemoved from the superior aspect of the 

patient's left globe. Lamellar dissection 

was: carried into normal sclera posteriorly 

nd into clear cornea anteriorly as a 3-mm 
wide superficial keratectomy. The perios- 
= teal graft was sutured in place with inter- 
| rupted sutures of 8-0 black silk and covered 
_. with conjunctiva from the upper fornix. 
Postoperatively, the patient was given 
- 80 mg of prednisone and 1 gm cefazolin 
-sodium daily. The eye became free of pain. 

The Penrose drain was mobilized on the 

“second postoperative day and removed on 

- the fourth. The antibiotics were discon- 
“tinued on. the third postoperative day. 
-Dexamethasone drops, 0.1%, were used 
_ four times daily. 

: -When last examined, nine months’ post- 

‘operatively, the left eye was quiet and 

pain-free. The staphylomatous areas were 
fat and well covered by periosteum and 

conjunctiva (Fig 2). The visual acuity was 

‘correctable to%20/70. 

oe Case 2-A 58-year-old woman with a 
< ten-year history of severe, crippling rheu- 
o ~matoid arthritis (class 1V, stage 1V) was 

> seen in referral at the University of 

-- Florida on Sept 9, 1975, for evaluation and 

“treatment of severe bilateral scleromalacia 
=. (*perforans. 

_o° The patient was unaware of her ocular 
-*<ceondition. Her only complaints were of 
decreasing vision and mild photophobia. 

Her visual acuity was correctable to 20/ 

-40 in the right eye and 20/200 in the left 

eye. The bulbar conjunctiva of both eyes 
was. diffusely injected and abnormal anas- 

~temotic vessels. were present at the limbus 
bilaterally. In the upper nasal quadrant of 
the right eye was a large scleral staphy- 
loma covered by atrophie conjunctiva and 
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episclera (Fig X. A smaller scleral staphy- 
loma was visible in the upper -nasal 
quadrant of he left eye and -was 
accompanied by a yellowish necrotic scleral 
nodule in the 12 o'clock meridian, approxi- 
mately 3 mm kehind the limbus (Fig 4). 
The peripheral cornea of both eyes was 
guttered. A moéerate anterior uveitis was 
present bilateradly, accompained by diffuse- 
endothelia! keratie precipitates and multi- 
ple posterior syaechiae. There were bilat- 
eral posterior subcapsular cataracts. The 
IOP was 34 mm Ug in the right eye and 28 
mm Hg in the lft eye. 

Laboratery investigations showed a pos- 
itive rheumatoid factor (1:10, 240) and a 
negative antinuclear antibody. 

On Sept 11, 1975, the large scleral defect 
in the patient’s sight eye was strengthened 
with an onlay g-aft of homologous-banked 
sclera, The pestoperative course was 
uneventful. Dexamethasone drops, 0.1%, 
were used four times daily and metha- 
zolamide was zaken for control of the 
elevated IOP. Management of the rheuma- 
toid vasculitis was attempted with predni- 
sone (10 mg) and cyclophosphamide (400 
mg) daily. 

During the subsequent three-month 
postoperative period, the anterior edge of 
the scleral graft began to lift. This was 
accompanied br the development of a 
peripheral cornzal dellen. Vascularization 
of the base of tae dellen was accompanied 
by lipid deposizion midstromally (Fig 5). 
Progression cf the cataracts during this 
time period reduced visual acuity to 20/200 
in the rigkt eye and 8/400 in the left. 

The patient underwent an uneventful 
left intracapsular cataract extraction on 
Dec 2, 1975. Three weeks’ postoperatively 
the vision in the left eye was correctable to 
20/60. 

On Jan 26, 1976, the patient came to the 
University of “lorida, complaining of a 
painful left eye. The corrected visual acuity 
was now 20/1004n the right eye and count- 
ing fingers at two feet in the left eye. The 
findings in the right eye were essentially 
unchangec from the previous examina- 
tions. The left eye exhibited substantial 
progression ef the scleral disease with 
enlargement ef the scleral defects in the 10 
o'clock ard 12 o'clock meridians. The 
peripheral kerstolysis had increased in 
extent. These changes were accompanied 
by a moderate anterior uveitis, an updraw- 
ing of the pupil, and the formation of 
posterior synecaiae between the iris and 
the vitreous face. The IOP was 18 mm 

Hg. 

The folowinz day, Jan 27, 1976, the 
weakened cernea and sclera of the 
patient’s left eye was reinforced with an 
onlay graft of æatogenous periosteum. The 


surgical technique was similar to that 
deseribed for case 1 with the exception that 
a Penrose drain was not placed in the leg 


` wound at the time of closure. 


Postoperatively, the eye remained quiet 
and free of pain. Dexamethasone drops, 
0.1%, were used four times daily. Rheuma- : 
toid vasculitis therapy included prednisone 
(10 mg) and penicillamine hydrochloride 
(750 mg) daily. 

Nine months following surgery the peri- 
osteal graft was well in place and covered 


_ by conjunctiva (Fig 6). The eye was quiet 


and pain-free. The peripheral keratolysis 
showed no signs of progression. Visual 
acuity remained at counting fingers 
because of the updrawn pupil. 


COMMENT 


Periosteum is the specialized con- 
nective tissue surrounding bone. It 
consists of an outer dense layer of 
collagenous fibers and fibroblasts and 
an inner, looser layer of osteogenic 
cells: In the human, transplanted 
periosteum does not exhibit its 
osteogenic potential. Periosteum is 
readily available, strong, and easy to 
work with. The fact that it is autogen- 
ous and vascular gives it distinct 
advantages over banked sclera. 

The scleritis seen in our patients 
would seem to be on an autcimmune 
basis and may, in faet, be tissue- 
specific. If this is the case, periosteum 
may have substantially less risk of 
being involved with recurrences of the 
necrotizing process. 

Cardona has used periosteum for 
the support of keratoprosthesis with 
good results.’ Our experience with 
autogenous periosteum for scleral 
reinforcement would suggest that it is 
as good as homologous-banked sclera 
and may, in fact, be superior. 


This study was supported in part by an Ontario 
Ministry of Health fellowship. 
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| Intrascleral Enucleation 


ip trascierai enucleation. a new tech- 
excising the eyeball, is de- 
slowing the reflection of the 





= conjunctiva teward the fornices, four flaps 


of the superscial. half the thickness of 
sclera, are dissecied backward from the 


_limbus in such a way that each flap has 


-cne rectus muscle attached to it on the 
-external side. The integrity of Tenon’s 


capsule remains intact, and the rectus 
muscles are not traumatized or displaced 
from their physielagic location. A cap of 
scera: also ix Jomned in. front of the 
implant and. safeguards against its extru- 


sion, Because of the likely but avoidable 
complication ef the perforation of the 
_ globe, the choice oʻ intrascleral enuclea- 
“tion must be thoroughly evaluated in 


a) 


‘Situations where this complication is 


undesirable. 
Grech Opithatmol 95:2041-2842, 1977) 


re time & time, namerous mod- 
4 ifications Fave been intreduced in 
the technique of the enudeation of the 
eyeball. Many cf ‘hese variations have 
beer mainly amec at the improve- 
men: of the implants. Lately, I have 
been using wha. | believe to be a new 


and vetter metaod of removal of the 
eyeball. By this method, the integrity 


of Tenon's capsule remains intact and 
trauma to the extraocular muscles is 
negligible. A st-oag cap of selera is 
formed on the arterior face of the 
implant that helps to reduce the 
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A New Surgical Technique 


Khalid J. Awan, MD 


chances of its extrusion. By creating 
an anteriorly convex bed, this scleral 
cap may also improve the motility of a 
properly fitted prosthesis. 


PROCEDURE 


One mattress suture of 6-0 black silk is 
placed through half the thickness of the 
limbus at the 3-, 6, 9-, and 12-0’clock 
positions (Fig 1). A 360° perilimbal incision 


is made into the conjunctiva and is horizon- 


tally extended toward both canthi, The 
conjunctiva is dissected away from the 
Tenon’s capsule and from the episcleral 
tissue for approximately 8 to 9 mm. The 
conjunctiva is retracted toward respective 
fornices, and a cireumcorneal incision is 
made into the superficial that is half the 
thickness of the sclera. Four radial exten- 
sions of this incision, each 7 to 8 mm in 
length, are made at the 1:30., 4:30-, 7:30-, 
and 10:30-o’clock positions, 

Using a No. 15 blade and a fine-toothed 
forceps, the sclera is undermined to create 
a flap of sclera between the two adjacent 
radial incisions (Fig 2). The four scleral 
flaps between the four radial incisions are 
meticulously peeled away from the globe 
by sharp dissection. Perforation of the 
globe is carefully avoided. The scleral 
dissection is carried under and beyond the 
insertions of the rectus muscles, apprexi- 
mately 12 to 14 mm posterior to the limbus. 
At this point, the knife blade is tilted 
outward while continuing the dissection, 
such that the external layer of sclera is 
gradually thinned out and is finally cut 
through as the knife blade enters the 
Tenon’s space. Thus, four scleral flaps 
connected together posteriorly by a ring of 
sclera are formed (Fig 3). Each flap has a 
rectus muscle attached to it on the external 
surface. 

The globe is pulled forward by the trac- 
tion sutures, and optic neurectomy is 


performed after the eslique muscles. are 
cut flush with the score (Fig 4). The optic 
nerve may be crasheé with a strong curved. 
clamp prior te the neerettomy to minimize 

bleeding. Usually there ds little bleeding; 





Fig 1.—Tractior sutures at imbús. Broken. . 
lines indicate conjunctival incision: dotted 
lines show pertimbal 2602 incision; half. 
scleral thickness, and its backward radial. 
extensions in superficial z : 





Fig 2.—Undermining of scleral flap to 
insertion of rectus muscle. : 
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ig 3.—Four scleral flaps, each with rectus 
juscle attached to its external surface. 
laps extend backward for 10 to 12 mm 
and are posteriorly connected together by 
-common scleral ring that is 3 to 4 mm in 































Fig 4.—Globe is easily pulled forward by 
ction sutures to excise oblique muscles 
and to do-optic neurectomy. 


anda clean cavity is left following the 
removal of tbe globe. An 18mm simple 
sphere implant (or whatever implant is 
preferred by the surgeon) is placed in the 
cavity, and the opposing scleral flaps are 
sutured together with absorbable sutures. 
Any gaps between the flaps are closed with 
interrupted sutures. 

> The conjunctiva is closed horizontally in 
the conventional manner with absorbable 
utures. An. appropriate conformer is 
placed in the cul-de-sac with antibiotic 
ointment, and.a firm dressing is applied 
for four to five days. A black-silk suture, at 
‘the 9-o’clock position, and a white one, at 
the 12o’clock position, are placed on the 
limbus of the excised globe for its identifi- 
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‘cation before it is submitted for histopath- 


ological studies 
COMMENT 


At the first glance, this technique 
appears to be difficult and time 
consuming. However, once the cleav- 
age is found during the scleral dissec- 
tion, the technique becomes quite easy 
and expeditieus. In fact, a good micro- 
surgeon wi'l find it a rather delightful 
challenge. Since the dissection is 
confined te sclera, there is minimal 
bleeding. The maximum conservation 
and the leest disruption of Tenon’s 
capsule, and a minimal manipulation 
of the rectus muscles and of the 
epibulbar tissves provide a stronger 
and more physiological bed for the 
implant. The advantages of the 
intrasclera. “enucleation,” a term sug- 
gested by F. C. Blodi, MD (written 
communiestion, February 1977), in- 
clude: (1) maximum conservation and 
little disruption of Tenon’s capsule; (2) 
no direct trauma to the rectus 
muscles; @) minimized bleeding dur- 
ing operetion: (4) easier and more 
precise suturing; (5) stronger and 
more phesiologieal bed for the im- 
plant; (6) formation of scleral cap in 
front of che implant; (T) no need for 
donor sclera; (8) scleral flap more 
helpful in the use of integrated 
implant; (9) no possibility of loss of 
rectus muscles by retraction; (10) less 
chance of sunken appearance of upper 
eyelid; (11) reduced likelihood of 
implant extrusion; and (12) improved 
motility of the properly fitted pros- 
thesis. The drawbacks of. the.. tech- 
nique, however, include: (1) the possi- 
ble perforation of the globe during 
surgery; (2) the difficulty some sur- 
geons may find in executing the 
procedere; (3) the impracticability of 
performing the procedure on eyes 
with cHinning of the sclera; and (4) the 
newness of the technique and the 
ecorressonding lack of full evaluation. 

A modified technique of enucleation 
uses < piece of donor sclera that is 
placeé anterior to the implant to 
minimize its extrusion. The technique 
herein reported accomplishes this 
without any donor material. In the 






conventional enucleation, if the su- 
perior rectus muscle is pulled down too 
far forward, it pulls down the superior 
orbital tissues with it and leads to the 
sunken appearance of the upper 
eyelid.” This complication is reduced” 
by the technique herein discussed. 
Since the physiological position of the 
rectus muscles remains almost unal- 
tered, the chances of getting a satis- 
factory mobility of prosthesis are 
better, and any excessive mobility of 
integrated implants also is unlikely. 
Alterations to suit individual needs 
also are possible with this technique. 
Eight instead of four scleral flaps may 
be created by making eight equidis- 
tant radial incisions. In this way 
alternate flaps will carry the rectus 
muscles. The flaps with rectus muscles 
may be used to secure an integrated 
implant, and the remaining four flaps 
may be sutured in front of it. In cases 
where the conjunctiva and the Tenon’s 


capsule are scarred and scarce, a 


straight horizontal incision through 
the superficial corneal layers and the 
conjunctiva may be made, and su- 
perficial corneal layers may then be 
peeled off in continuation with the 
conjunctiva to gain larger conjunc- 
tival flaps above and below. 

This method of intrascleral enuclea- 
tion has been successfully used to 
remove eyeballs in six cases. The 
longest follow-up period was one year. 
Only in two cases was there minimal 
postoperative discharge, which 
cleared up in two to three months. 
There has been no extrusion of the 
implant or any indication of this. The 
cosmetic results have been gratifying, 
and no patient has developed the 
sunken upper eyelid. Finally, the 
justification for intraseleral enuclea- 
tion must be properly weighed before 
the technique is used in eyes that 
contain malignant tumors and in 
other circumstances where the per- 
foration of the globe is undesirable. 
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An estimate of 19% diopters leaves many of your 
patients with lens implant power off by up to 10 diopters. 


There’s no other way to 
accurately determine IOL 
power- as easy, as fast. 


Sonemetrics DBR-300, a clinically proven Ultrasonic Digital Biometric Ruler, 
measures the axial length of the eye simply and with unmatched accuracy. Itis 
unfær to your patients and yourself to continue to “guess” at dioptr c power of the 
intr=ocular lens. Now it is unnecessary. A quick demonstration will show you 
howeasy accurate measurement can be. DBR-300 firmly fixates a seated patient 
with no preparation. The one-person procedure takégiseconds to a few minutes. 
A precise pressure-controlled probe eliminates distdgtion. Readout is clear in 
linear A-scan and in digital display of axial length.|CoMpact, portable DBR-300 

is ae easy to use as an applanation tonometer. Wri le foRdetails to 
Sonometrics Systems, Inc., 16 West 61st Street, New Yoik, New York 16 
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| Maximum comfort for 
all your patients. 





For new patiercs, Comfort Drops 
helps bridge t= adjustment to hard 
conract lenses. For long-term wearers, 
including the aphakic patient, 
Comfort Drops relieves irritation and 
lens awareness. and restores maximum 
comfort— without requiring removal 
of lenses from zhe eyes or affecting 
visual acuity. Gomfort Drops is 
compatible with all Barnes-Hind 
products and ¥irtually all other 
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Effective cleaning aids 
visual acuity. 





The Comfort Drops formulation of 
non-ionic surface active agents 
provides optimum surface tension. 
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The Comfort Drops formulation of 
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eae) Only Comfort Drops cools 
that makes 
bin seed te and soothes. 
wang Alone among conditioners, Comfort 
possible. 


Drops conzains a cooling agent. Thus, 
Comfort Drops refreshes and cools 
the eyes, relieving irritation. Also, 
Comfort Drops is isotonic. The 
formulation matches the osmotic 
pressure of lacrimal fluid to assure 

a soothing feeling on instillation. 
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Reprinted from ANNALS OF ALI RGY, Volume 35, Number 2, August 1975 
4 controlled, double-blind comperison of naphazoline hydroc hloride 
0.05%, antazoline phosphate 0.5%, a combination of both components and 
a placebo was performed en 5] ragweed sensitive patients presenting al- 
lergic conjunctivitis. Evaluation of response at various times after instilla- 
tion of medication for lacramatior, CORJUNCHNY al inflammation, pruritts, 
photophobia and pain showed 1 aphazoline hydrochloride, antazoline 
phosphate and the combination product superior to placebo. The combina- 
tion product was statistica ily significantly superior for conjunc tival inflam- 
mation and photophobia. The need for post-¢ hallenge treatment with 
epinephrine hydrochloride was siznific intly less in those eyes treated with 
the combination product, demonstrating prophylactic efficacy 
NAPHAZOLINE HYDROCHLORIDE, 
SINGLY AND IN COMBINATION FOR THE 
Te 
TREATMENT OF ALLERGIC 
CONJUNCTIVITIS—A CONTROLLED, 
DOUBLE-BLIND CLINICAL TRIAL 
JEROME MILLER. M.D.. AND EDWARD H. WOLF. Ph.D 
Introduction hydrochloride. with the antihistaminic, 
antazoline phosphate. Naphazoline 
Tut USE OF sympathomimetic hydrochloride has been found to be 
vasoconstrictors and antihistamines to devoid of the customary rebound 
relieve conjunctival congestion as- phenomenon seen with other com- 
sociated with allergic conditiers is pounds of its type.*? When used in 
widespread and well accepted. The combination W ith antazoline 
combination* tested combines the de- phosphate the synergistic effect of the 
congestant_ activity ot a m- combination permits a reduction in 
a > naphazoline hydrochloride dosage and 
seduces the possibility of developing 
fasocon-A, SMP Div wte ` 7 ~ ; ep- 
Fabo es (P. R) San Ge acute attack of glaucoma in suscep 
© 007 Santaio’ 10.05% le individuals 
hydrochloride and 0.5% antazoline phes: hate Antazoline phosphate is less irritat- 
ing than other antihistamines* and has 
. been successfully used as topical 
Kennedy therapy for allergic ophthalmological 
vania conditions.*?° The concomitant ad- 
irm ministration of separate preparations 
. of antazoline phosphate and . 
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(naphazoline hydrochloride 0:05% and antazoline phosphate 0.5%) R 








“No adverse reactions 
were observed or reported 


by any patient during. 


Miller, J. and Wolf, E. H. 
Annais of Allergy 35:81-86 @ p. 85 
(August 1975) 
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+ within minutes after administration 
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(naphazoline hydrovhleriae 0.05% Indications: — ; 
and antazoline phosphate. 5%) Based on a review of a related combination of 
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as follows: “Possibly” effective: 

For relief of ocular irritation and for congestien 
or for the treatment of allergic or inflammatory 
ocular conditions. 

Final Classification of the. less-than-effective 
indication requires further investigation: 


Description: & sterile opnthalmic so ition having 
the folowing composison 
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Warning: Do not usein Bresence © ot: narrow angie 
glaucoma. Si 


ines the elek of the 
‘ana the. decongestant, 
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e Effective Vasoconstriction - 
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e Synergistic Potency 
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with caution in the presence of hypertension, cardi ac 
irregularities or hypergiycemia (diabetes), 

Adverse Reactions: The folowing adverse reactions 
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releve symptoms. 
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In fact, think more than twice. Because. as the above 
picture illustrates, that’s what the new Kowa 45° 

RC-W gives you ... more than twice the photo- 
graphic coverage of any competitively-priced 
fundus camera currently available. 

For the view you get in one RC-W photo, 
you'd have to take four full-frame picturee 
with a conventional 30° fundus camera. The 
only 45° camera to allow color Polaroid 
photography, the RC-W also provides fluo- 
rescein capability ... and Kowa’s specially- 
designed optics yield pictures that are sharp 
and clearly defined. 


tion on film). A regular back and small power 
supply are available where fluorescein is not required. 
So thnk twice. Think Kowa ... think Keeler. Call us toll free for more detailed information. 
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= eh arevicusiy undescribed, superior 
_ Supporting brarch of the medial canthal 
tendon ‘has beer found by caretul cadaver 


e a dissection. This: branch unites the com- 


: „mon tendon io the frontal bone; thus, it 





jaseris on te posterior 
: . While most surgeons 
ontend that. the posterior limb of the 
eee al canthai teadon maintains the posi- 
fon ef the medial canthus after either 
“accidental or surgical disinsertion of the 
‘anterior tenden, it is likely that this 
superior Suppertiag branch maintains the 
canthal position in these clinical condi- 
tions. 
Arch Ophthalmol 95:2051-2052, 1977) 
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: provides a supeñor support t to the medial. 


dial Canthal Tendon Branches Out 


: At! dissection of the medial 


eanthal region of cadavers has 
revealed a previously undescribed, 
anatomical configuration of the me- 


dial canthal tendon. After the superior | 


and inferior branches of the medial 
canthal tendon combine to form the 
common tendon, a large, strong sup- 
portive structure branches superiorly 
(Fig 1-3). It firmly attaches to the 
periosteum of the frontal bone. The 
medial canthal tendon’s insertion on 
the frontal process of the maxillary 
bene also is shown (Fig 1). This con- 
figuration has been noted at surgery 
around the medial canthal region but 
is more difficult to demonstrate picto- 
rially (Fig 4 and 5). 


REVIEW OF LITERATURE 


Meticulous dissections and precise 
descriptions of eyelid anatomy re- 
ported by Jones" and Jones et al are 
a standard to which any work in this 
area must be compared. In some of 
these previous reports, photographs 
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7 ‘and drawings of this region. “label 


similar structure as the “supereilian 
musde”: In otFer deseriptions, th 
structure is labeled as the “super 
and deep origins of the upper part o 
the orbital. musele.” Jf. this- rep 
resents the’ same structure, then i 
truly functions a a superior support 
ing branch of -he medial canthe 
tendon. It firmly unites. the media 









-eanthal teadon to the frontal’ bone. 


The posterior pertion of the media 
canthal tenden is a thin and- “weal 


- structure, as- compared with its: ante 


rior companion (Fig 6). it inserts or 


-the posterior lacrimal crest. Most 
Surgeons contend that the posterioi 


limb of the medialeanthal tendon wil 
maintain the posi-ion of the. media 
eanthus after either accidental o1 


“surgical disinsertion, eg, dacryocys- 


torhinestomy, of the anterior. tendon, 
Those surgeons who disinsert _ the 
medial canthal tenadon routinely- at 
dacryoeystorhinostemy report no can- 
thal malpos tions a“ter: surgery. Some 
accidental disinsertions of the medial 
canthal tendon do not result in tele- 
canthus. These facts probably cannot 
be attributed to the weak structure of 
the posterior insertion. It seems more 
likely that the strong superior branch, 
demonstrated in this report, may. help 


maintain canthal position in these 


cases. If this additional attachment of 
the medial camtha tendon is pie: 








bone (a). Medial levator horn (b) passing 
posteriorly to insert at posterior lacrimal 
crest. Medial canthal tendon insertion on 
frontal process of maxillary bone (c) and 
superior crus (d) and inferior crus (e) of 
medial canthal tendon. 








ae oy 
mee eS rd a 
Fig 4.—Muscle hook under superior 
branch of medial canthal tendon. 


> 
served, it may avoid problems when 
surgery is performed in this area. 


COMMENT 


In cases of canthal malposition 
after injuries, the canthus almost 
always is displaced laterally, anteri- 


1. Jones LT: The anatomy of the upper eyelid 
and its relation to ptosis surgery.. Am 
Ophthalmol 57:943-959, 1964. 

2, Jones LT: The anatomy and physiology of 
the ocular appendages, in Reeh MJ (ed): Treat- 
ment of Lid and Epibulbar Tumors. Springfield, 
Til, Charles C Thomas Publisher, 1963, pp 16-21. 
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canthal tendon 








s 
Fig 5.—Exposure showing superior sup- 
porting branch. 


orly, and inferiorly. In these cases the 
insertions of both the common tendon 
and the superior supporting branch 
must be disrupted. This problem can 
be difficult to correct. When one 
considers the functional and cosmetic 
importance of medial canthal position, 
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Fig 3.—Superior branch of medial canthal 
tendon firmly attached to frontal bone at 
superior medial orbital rim (a). 


een x y _* ' ZA 

Fig 6.—Posterior portion of medial canthal 
tendon (anterior portion cut away) show- 
ing posterior limb (a), posterior lacrimal 
crest (b), probe in lacrimal sac (c), and 
stump of disinserted anterior portion (d). 
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structure, the difficulty in correcting 
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support that is afforded by the medial 
levator horn, it is gratifying to find 
additional architectural support for 
this region. 
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‘Her. esvirus i in Sensory and Autonomic : 
anglia After Eye Infection 


- \bsence o: Chronic Viral Shedding 











‘RR. Gale MartinsChandler E. Dawson, MD; Patricia Jones; B. Togni; Catherine Lyons; Jang O. Oh, MD, PED 


oce SANTE hominis 5 cive infec- 
_ tions, ‘virus: bargored in the sensory 
janglia is pow taought fo be the main 
source of recursert infectien sat peripheral 
— s. Experimental HVH infection of the 
: m abbits produces an acute 
nfection ni ten latent infection of the 
nnal gangen: in this study, acute 
infection of theausonomic ganglia serving 
the eye (superar cervical and ciliary) as 
` well as trigemizal ganglia occurred after 
=- HVH inoculatior of rabbits’ cerneas with a 
herpes type 1 stair (RE). Latent virus 
_ infection was tected in the trigeminal 
z ganglion of enero! five animals tested six 
-7 > menths after initial infection. Since the 
nest superior cewical and other autonomic 
Y . ganglia < ‘serving the eye become infected 
during acute herpes simpiex virus infec- 
tion of the extarral aye in rabbits, it is 
ssibie that hese ganglia are also 
res of reintec#or in recurrent herpet- 
disease of the eye. 
Following the isitial eye disease with 
viras sirain HWH shedding could not 
! ‘demonstrated even alter induction 
; pen by topically applied epinephrine 
‘of systemic use of cyclophosphamide. 
l Thus, establishment of latent HVH infec- 
‘tion in the gang@ie and chronic shedding 
of virus inte: the sexternal eye is not a 
constant feature o: this animal model, but 
aoe may depend ga the specific strain of 
á es herpesvirus used, 
ey. ren Oph! 95:2053-2056, 1977) 
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T he recurrenceof herpesvirus hom- 
inis (HVH or herpes simplex 
virus) infections at the same anatom- 
ical site has been one of the least 
understood features of this disease in 
man. In recent studies, Stevens and 
his associates™ confirmed in animal 
models that- the sensory ganglia 
consistently harbor the virus after the 
initial infection and that occasionally 
virus is latent in the mesencephalic 
root of the fifth nerve. In human 
autopsy specimens, HVH has been 
rine in about half of trigeminal and 

% of sacral ganglia tested.** Thus, it 
is. meek likely that sensory ganglia 
are one location in which HVH. is 
maintained both in man and in animal 
models. Cook et al’ showed that only 
ganglionic neurons have latent HVH 
infection, although supporting cells 
are susceptible to HVH infection. 
Virus appears to be transported to 
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peripheral sites. in the axons.. This 
persistem; infection of sensory: neu 
rons offers a good explanation for the 
localization of recurrent disease. epi 
sodes at ihe same site. 

While chronic or latent infection of 
the trigeminal ganglion would. serve 
as a resetvoir for reeurrent HVH eye 
infections, possible reservoirs of in- 
fection might also exist. in other 
ganglia whose neuzons serve the eye, 
namely those of the autonomic ner- 
vous sy: stem: the superior cervical, 
ciliary, aad perhaps sphenopalatine 
ganglia. Indeed, it hasbeen shown 
that the superior cervical ganglia of 
mice- are “atently infected after 
intraocular HVH inoculation.* 

As yet t is not knewn how the virus 
survives between disease episodes or 
how virus replication and overt dis- 
ease occur in the latently infected 
host. The work of Kibrick et al" and of. 
Nesburn 4nd associates“ first showed 
that the virus was shed chronically 
from the eyes of rabbits who had been. 
experimeatally infected at that site, 
In one set of experiments, virus shed- 
ding appeared te be increased by the 
topical application of epinephrine to f 
the eye." Since epinephrineisa. Neuro- 
transmitter in the autonomic nervous 
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tem, it seemed possible that the 
tonomic ganglia mifht have a role- 
recurrent herpetic infection of the 
e in the rabbit model. pe 
This study reports HVH infection 
rigeminal, superior cervical, and 
jary ganglia following inoculation ~ 
the cornea and conjunctiva and 
escribes attempts to reactivate virus 
ding in the eye with topically 
plied epinephrine. Since cyclophos- 
amide induces skin recurrences ata 
w rate in latently infected mice, we 
ried to induce recurrences in the 
-eye with this drug. 





MATERIALS AND METHODS 


Male white New Zealand rabbits were 
oculated with a single pool of RE strain 
VH (type 1) that had been prepared in 
ero cell culture and had a titer of about 
y tissue culture doses, per milliliter. Both 


lacing two drops (about 0.1 ml) of the 
s pool on the eye and holding the lids 
t for 30 seconds, Acute eye infection 
defined as one or more epithelial 
ndritic ulcers on the cornea and virus 
eisolation. 

Specimens for virus reisolation from the 
ye were made by rolling a dry cotton- 
pped swab over the cornea and conjunc- 
a. The swabs were placed in tubes with 1 

al of tissue culture medium and kept on ice 
“for one to two hours. After vigorous agita- 
tion of the tube and swab, the medium was 
laced on Vero cells in individual tubes that 
vere examined for 14 days for cytopathic 
hanges. 
_Inanimals with primary HVH infection, 
he trigeminal, superior cervical, and. cili- 
ry ganglia were removed at intervals up 
o six days after inoculation. A portion of 
ch ganglia was individually ground with 
ml of tissue culture medium in a sterile 
rtarand pestle and centrifuged at 800 g 
for- ten minutes. The supernatant was 
moculated into two tubes each of Vero 
cells; five hours later, the inoculum was 
replaced with fresh medium. The tissue 
culture tubes were examined daily for 28 
days. 

Ganglia from animals infected ‘six 
months previously were placed intact on a 
fresh sheet of Vero cells, and media was 

anged according to. alterations in pH. 
The cell sheets were observed 28 days for 
cytopathic effects. 

Portions of the trigeminal, superior 











= cervical, and: one ciliary ganglia from 


selected animals and the ganglion yielding 
virus on cocultivation were examined by 
transmission electron microscopy. 
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Experimental Design 


Primary Ganglion Infection.—Animals 
with primary HYH infection of both eyes 
were killed on days 1, 2, 3, 5, and 6 after 
infection, and tissue homogenates of the 
ganglia were tested for actively proliferat- 
ing virus. 

“Attempted Reactivation of Ocular HVH 
Infection With Epinephrine.—In 36 rabbits, 
bilateral ocular HVH infection was pro- 
duced and the infection verified by virus 
reisolation, but ten died during initial 
infection. Treatment was started 91 days 
after the initial infection; 13 animals 
received epinephrine bitartrate ointment 
2% in both eyes, and 18 received a sterile 
ointment. The cintments were applied five 
times a day for seven days. Specimens for 
virüs isolation were taken from the eyes 
every other day. for 14 days prior to treat- 
merit, each dey during treatment and daily 
for five days after treatment. ote 

Attempted Reactivation With Cyclophos- 
phamide.— At 5!: months after initial infec- 
tion, 23 surviving rabbits were injected 
with either seline or cyclophosphamide 
each week for six weeks. The first week, 
six animals received 200 mg of cyclophos- 
phamide and the remaining five 100 mg, 
but three animals treated with the 200-mg 
dose and one with the 100-mg dose died 
within four cars, so the dose was reduced 
to 75 mg for the next five weeks. Prophy- 
lactic antibictie (tylosin, 50 mg imtramus- 
eularly) was given to each animal. The 
second week, two animals were transferred 
from the cortrol to treatment group (ten 
controls and nine treatment animals), but 
deaths continued to occur in both groups, s0 
that there were eight control and six treat- 
ment animals by the end of the experi- 
ment. Before treatment, specimens for 
virus reisolation from the eye were 
collected. twice a week for the first two 
weeks and ther three times a week for the 
remaining four weeks. Following treat- 
ment, three collections a week were made 
for two weeks. 


RESULTS 
_ Acute Infection of 
Ganglia Following Ocular 
Inoculation With HVH 

In all animals inoculated on the eye 
without scarification, typical dendrit- 
ic keratitis developed in both eyes and 
virus was reisolated from all but one 
of the eyes; this animal had virus in 
two of the ganglia serving the eye. 
Virus was not found in any of the 
ganglia 24 hours after infection (Ta- 
ble 1). By 48 hours, one of three 
animals tested had virus in one 





: Table 1.—Herpes Simplex Virus 
isolated From Ground Ganglia 
Following Primary Eye Infection 













Days After Eye 
Inoculation* 
a em, 








5 ; 
Ganglia 1 2 3 orG Total 
Trigemi- 
nal 0/2 1/3 2/3 2/2 5/10 
Superior 
cervical 0/2 0/3 1/3 1/2 2/10 
Ciliary 0/2 0/3 0/3 1/2 17/10 





“Number of rabbits with positive isolation per. 
number cultured. 


trigeminal ganglia. By 72 hours, both 
trigeminal ganglia in two of three 
infected animals had virus; in one of 
these rabbits, one superior cervical 
ganglion yielded virus. In the two 
animals tested five and six days after 
inoculation, both trigeminal ganglia 
were infected, and in one animal both 
superior cervical ganglia and the 
single ciliary ganglion had virus. Thus 
virus did not appear before 48 hours in 
the trigeminal ganglion, or before 72 
hours in the superior cervical gangli- 
on. 

Virus was detected in culture within 
the first three to six days in most of 
the positive specimens, although the 
cultures were followed up for 28 days. 
Since early cytopathic changes ap- 
peared so promptly in tissue cultures 
and the ganglia had been ground prior 
to inoculation, it can be assumed that 
the virus isolated was not from 
latently infected cells, and probably 
was newly formed in the ganglion. 


Attempted Reactivation of 
Ocular Herpes With Topically 
Applied Epinephrine 

Despite the previous reports of 
virus shedding in rabbits infected 
with ocular HVH infections, none of 
the 936 cultures taken yielded virus 
before, during, or after epinephrine 
treatment over a 26-day period (Table 
2). This particular strain of HVH (RE) 
is moderately encephalitogenic, and 
ten of the 36 rabbits inoculated died 
during the acute infection. Corneal 
epithelial defects did develop follow- 
ing use of placebo or epinephrine oint- 
ment in some animals, but we could 
not attribute this to recurrent HVH 
infection since the virus was not reiso- 
lated. 
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Table 2.—Attempted Reactivation of Ocular Herpesvirus Infections With 
i <> Topically Applied Epinephrine 


=No. of Specimen 


Collections 
From Each 
Animal 





*Tetal of -936 specimens = 





No. of Specimen 





Collections 
From Each 
Animal 


Pretreatment a 4 
Lo Treatment 
-Alter treatment 





Total of 44€ specimens. 





Monihs: After 
Mirus thoculation injection 


"B aaa None 








E ‘Attempted Reactivation of 


Ocular Heroes With intravenously 


ae Sycipphosphamide 





n “rabbits treated | ‘intravenously 
with eyclophesphamide or saline injec- 


~ tion, there were no virus isolations 
from’ the eve in the two weeks before 
treatment, daring the six-week treat- 
ment pericd, or in the two weeks after 
treatment (Table 3). Thus, none of the 


447 isolation attempts | in the ten-week 
period yielded virus, 

Neutralizing antibody. against 
VH was measured by a tube dilution 
yethod in serum taken before treat- 


E ment and three days after the final 
treatment of 


cyclophosphamide. 
Matched seram samples from. the 
eight control and six treated surviving 
animals had no more than a twofold 


-diference before and after the exper- 


iment, a variation within the experi- 


` - mental èrror of the test. Antibody 


Arch Ophthalmoi—Vol 95, Nov 1977 


Tabie 3.—Reactivation Attempts of Ocular Herpes Simplex Infection With 
Cyclophosphamide 







; Table 4.—Recovery of Herpes Simplex Virus in Organ Culture of Ganglia From 
» Individual Rabbits Dying During Cyclophosphamide Experiment 


Days After First 
Cyclophosphamide 






(pretreatment) 


No. of Specimens 
Virus-Positive/No. Tested* 







Ne. of Specimens 
Virus-Positive/No. Tested* 
















Control Cyclophosphamide 















No. of Ganglia Yielding 
Virus/No, Cultured 






Superior 
Cervical 






Trigeminal 












titers varied from 1:20 to 1:320. The 
levels of circulating leucocytes were 
comparable in beth groups before and 


after cyclophosphamide treatment 
(7,000 to 11,700 WBCs per cubic mili- 
meter). 


Cocultivation of Ganglia 


From five animals that died during 
the cyclophosphamide experiment, the 
trigeminal and superior cervical gan- 
glia were placed intact on a layer of 
Vero cells (Table 4). One animal was in 
the control group; the other four died 
2, 4, 17, and 18 days after the initial 
cyclophosphamide injection. One tri- 
geminal ganglion from an animal 
dying two days after cy clophospha- 
mide injection yielded virus after 21 
days in culture. 

Electron micrescopy of this gangli- 
on disclosed herpesvirus particles in 
both ganglion cells and the smaller 
cells around the ganglion. The pres- 





ence of intranuclear herpesvirus ca 
sids indicated that virus had rep 
cated ia these celis. i 





COMMENT 

The experiment on acute infectio 
of the trizemina) ganglion confirm 
previous: work by Goi 
Teague“ “and = 
Stevens et al. Acute. 
tion of supericr cervie 
HSV fell lowing ocular inoe 
been skown in mize." In the e 
ments presented here, the cornea wa 
not abraded or scarified, so it is un 
likely taat virus could have entere: 
the nerve axons directly; instead, al 
probably replicated first in epithelia 
cells before being taken 7) 
nerves in the cornea and conju a 
Experimerts by ether „workers havi 
shown ‘that intact herpes simple: 
virus or the imfeetive viral subunit: 
are transported to the nucleus at’: 
rate ccmpatibie with reverse axot 
flow. 

The aarly involvement. of the su: 
perior eervical ganglion, the sympa- 
thetic nerve supply to the eye, is-not 
surprising in tke rabbit, a species that 
has an abundast supply. of adrenergic 
fibers in the cornea.’ In most: primate 
species, including man, the adrenergic 
fibers are found up to the external 
corneal limbus. and in ‘the filtration 
angle bat not in the central cornea," 

Persistent virus. infection. of gah- 
glia wita the virus strain was shown 
by recovery of virus from trigeminal 
ganglion. of en animal dying 6% 
months after initial inoculation: It 
was possible to-examine this ganglion 
by electron microseopy, however, and 
virus appeared te be replicating” in 
both neurens and small ‘supporting 
cells, 

Although we did not demonstrate 
chronic virus shedding in the eye, 
previous studies demonstrating long-. 
term virus recevery from previously. 
inoculated eyes in rabbits has’ been’ 
done with two strains of HVH; 
“MeKraz” and “Rodanus.”"'* Thus, 
virus shedding in the rabbit model 
may be a characteristic of the virus: 
strain, or may depend on a number of 
factors of the tires and the infected 
host that have not yet been ‘identi- i 
fied. 


















2055 ; 


Herpes in Garglia—Martin a al 

















































Reactivation of herpes eye infec- 
ions have been reported by Kibrick et 
with topically applied epinephrine 


as recently reported that mechanical 





gularly induced virus shedding in 


hermy) stimulation and epineph- 
njection were followed less regu- 
by the presence of virus in the 
anal eye. Reactivation of herpes 
simplex virus infection at other sites 
n reported with systemic use 
ephrine, by immunologic sen- 
tization by massive corticosteroid 
jection?" and by section of the 
ipheral nerve.” 

lost of these animal models, how- 
-, have depended on the occurrence 
clinical lesions in the affected 
ipheral tissue supported by virus 
ion, In the external eye two 


pee 


tinct events can be identified: (1) 














ince relatively large viral inocula are 
‘necessary to produce dendritic kerati- 
and only small amounts of virus 
recovered from the eyes of rabbits 
hedding virus, overt keratitis- is 
robably an infrequent event even in 
those. animals that regularly shed 
irus: It is not yet known if herpes 
irus detected in the eyes of previous- 
y infected rabbits comes directly 
rom the ganglion via the axons or 
esults from a cycle of viral prolifer- 


hout clinically detectable lesions. 





t not. by corticosteroids. Nesburn'* 
uma to the trigeminal ganglion — 


conjunctiva and that electrical 


as shedding detected by reisola-— 
nd (2) clinical disease.) ** 


ation in the conjunctiva or cornea — 


burn’ has successfully induced © 
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ical trauma to the trigeminal gangli- 
on, but this model is not ideal because _ 
of the resultant high mortality of the 


experimental animals from surgical 
trauma. There is still a need, then, for 
an animal medel in which ocular viral 


¿Shedding could be induced regularly 
without destreying the animal, in 


order to explore methods of prevent- 
ing virus shedding and infection at 
peripheral sites. 
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è Systemic immunization of rabbits 
with herpes simplex virus (HSV) had two 
: Oppesite effects onthe outcome of subse- 
quent. efferts to produce primary HSV 
: uveilis, tae difference depending on 
. (whether er not the rabbits had had 
= < nonkerpetic uveitis befere the HSV chal- 
lenge. In normal eyes, systemic immuni- 
zation with HSV provided complete pro- 
_ tection against the production of primary 
___liveitis by an intraocular injection of HSV; 
© but in eyes that had had a bout of experi- 
-= mendally laduced nonherpetic uveitis be- 
`<: fore the. challenge, the same systemic 

: immunization was not protective. In these 
eyes, an immune-mediated uveal inflam- 
mation developed. Nonherpetic uveitis 

_ had apparently “primed” the eyes of the 
HSVimmene rabbits for subsequent im- 

_ Mune-megiated HSV uvsitis. 

___ @tch Ophthalmol 95:2057-2061, 1977) 


















e immune response to viral 
A ipfection can have both benefi- 
— cial and. deleterious effects on the 
= host if may be the chief weapon 
against infection or it may be respon- 
sible for-some of the noxious symp- 
toms and even the fatal consequences 
of tae disease.’ Such was the case in 
_ our stady of systemic immunization of 
2° the rabbit with herpes simplex virus 
Y (HSV). The immunization protected 
~ ial eyes from primary herpes 
j veitis but failed to protect 
yes that had. nonherpetic uveitis 
befere the HSV challenge. 









Aceepted Tor publication March 11, 1977. 

Fram the Francis i. Prostot Foundation for 
Researéh i Ophthalmology, University of Cali- 
fornii, San’ Francisco. : 

Read befere the annual meeting of the Ocular 
Mierebiblogy and immunolegy Group, Las Vegas, 
Qet €. 1976. f 

Reprint requests to Franeis L Proctor Founda- 
tion, 415 Metical Sciences, University of Califor- 
à © ola, San Frondseg, CA 84149 (Dr Oh). 





-Arck Ophthaimol—Vol 95, Nov 1977 





- Priming Effect of Nonherpetic Uveitis 


MATERIALS AND METHODS 


The experimental animals were healthy 
New Zealand white male rabbits that 
weighed approximately 2 kg each and had 
no antibodies to HSV when the experi- 
ments were undertaken. 

As in a previous study,? and by a 
previously described technique,” the Shea- 
ley strain of type 1 HSV was partially 
purified to avoid inducing uveitis by 
nonherpesvirus antigens from a contami- 
nated preparation. The infectivity of the 
preparation was 35x10 50% tissue 
culture doses (TCD,,) per milliliter. 

The L-Kan 1948 strain of Newcastle 
disease virus (NDV) was grown in 10-day- 
old embryonated white Leghorn eggs by 
inoculating the allantoic cavity with 10° 
plaque-forming units (PFU) of the virus. 
After 48 hours, the allantoie fluid was 

harvested, pooled, and centrif uged at 600 g 
for ten minutes. The supernatant was 
collected and stored in small aliquots at 
~70 C. The infectivity titer of the virus, 
that was used to produce nonherpetie 
uveitis in the experimental animals, was 
2x 10° PFU/ml. 


Fig 1.—Protective effect of systemic immu- 
nization with HSV on production of HSV 
uveitis. 
o———@ NONIMMUNE 
o= IMMUNE 
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A stek solution. of Esche 
055:B5 lypopolysaceharide was prep 
dissolvirg the exdetoxin in nonpyrog 
sterile, normal saline solution. It 
passed through a polymer filter and st 
at 4 C. The desired dilutions of pre 
ration were made with the same norm 
saline selution immediately before use 

The infectivity of the HSV (expresse 
TCD.) was titrated by inoculatin, 
two tubes of Verë celis with: í 
tenfold dilution cf the specimen. Th inf 
tivity titer was determined according to 
the method of Reed and Muench. i oe 

To determine the titer of- anti-HSV 
neutralizing antibedy, 0.5 ml of seri 
twofold dilutions ef unheated serum W 
mixed with 0.5 ml a HSV (Shealey strai 
containing 100 TCD,,. The. mixture. w: 
kept at foom ter perature for one hour an 
















Table 1.—Isolation of HSV From. 
‘Aqueous Humor and Uveal 

Tissue cf Ronimmune and = 
Immune Rabbits* After- 

intracamera! injection of HSV. 









Nonimmune i __, 
‘Rabbits 






Post- Right 






oe ay oe E 
tion Left Rabbit Aqueous Uveal = 
Day Eye No. Humor Tissue 













*AN of the immune rabbits and those nonim- 
mune rabbits with values indicated by ellipses 
had less than detectable levels { 10 TCD.,). 








HSV Uveitis in Immune 





—-— Right Eye, ENDOTOXIN TREATED 
O0 Left Eye. NQ TREATMENT 
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g 2.—Production of uveitis by HSV in 
immune rabbit eyes that had had E coli 
endotoxin-induced uveitis. 


3:—Priming ‘effect of endotoxin-induced uveitis on p 
stemically immunized with HSV received the intravitreal 
o-weeks later, when right eye recovered completely from endotexin-induced uveitis, 
ntracameral injection of live HSV. Animal was Killed two days leter for histopathological 


400). Right, Section of left eye of same ra 


1.0 ml of it was then inoculated into Vero = 


cell tubes and incubated at 37 C for seven 
days. The titer was the reciprocal of the 
highest dilution of the serum that com- 
pletely inhibited HS¥V-induced cytopathic 
effect. . 

Intravitreal ard imtracameral inocula- 
tions of the viruses were made by methods 
described elsewhere.“ * 

The eyes were exemined with a biomi- 
croscope before 2ack intraocular inocula- 
tion and daily thereafter. The uveal 
inflammation was seered according to a 
modification? of tie criteria established by 
Hogan et al. Flane and cells in the anterior 
chamber, iritis, and lenticular precipitates 
were each gradec from 0 (no reaction) to 3 
(maximum reaction). The degrees of ante- 
rior chamber reactions, iritis, and lentic- 
ular precipitates of the eyes in each group 
of similarly treated rabbits were averaged 
separately and pbtted. 


injection of 10 ng E coli endot 





EXPERIMENTAL PROCEDURES 
. AND RESULTS 
Experiment 1: Protective Effect of 
Systemic Immunization on 
Production of HSV Uveitis 
in Normal Eyes 


Seven rabbits were immunized sys- 
temically with a subcutaneous injec- 
tion of 1 ml of live HSV (10° TCD,,). 
This injection was repeated one week 
later, and the second injection was 
followed after two weeks by a l-ml 
intravenous booster injection. 

Two weeks after the booster injec- 
tion, 0.1 ml of HSV containing 10° 
TCD was injected into the anterior 
chambers of both eyes of these seven 
rabbits and of seven normal, nonim- 
mune, control rabbits. The two groups 
of eyes were then examined daily with 


rocuction of herpes simplex uveitis in immune rabbits. Right eye of rabbit 
oxin. Left'eye was not injected with endotoxin. 
both right and left eyes were challenged with 
study. Left, Section of right eye showing heavy 


ltration of inflammatory cells mainly mononuclear cells in wis and in anterior chamber (hematoxylin-eosin, original magnification 


bbit showing normal appearing iris (hematoxylin-eosin, original magnification x 400). 
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- HSV Uveitis in Immune Rabbits—Oh 












z humor wag 
Se separately, -and-anterior uveal tissues 
were rêmowec aseptically.” 


INFLAMMAT 





a biomičroscepe, and. the observed 
anterior-chember inflammation, iri- 
tis, and: lerticular precipitates were 
‘graced separately. The experiment 


= “Was: termirated on day 7 because 
< severe corneabopacities, caused by the 
~ destruction af corneal endothelial cells 


by the virus? developed in the nonim- 
mune rabbits. 

As shown in Fig 1, the eyes of the 
nonimmune rabbits began to show 


_ inflammatory changes in the anterior 
chamber, irs, and lens on day 1, 


reached thei maximum on days 2 or 4, 
and persisted up. to day 6. In contrast, 
ne such charges were noted in any of 
the eyesof tle immune rabbits during 





the entire observation period; sys- 







temic immunization with HSV had 
completely: protected them from HSV 
uveitis: ; 


- Expëriment 2: HSV inlcttvty Titers 


<in the Uvea Tissues and Aqueous 
‘Humo<s:of Immune and — 
_Nenenmune Rabbits 


Nine rabbits were immunized sys- 


a temically with HSV as. in experiment 
_ i Two weeke later, both eyes of these 
-o Yabbits and ef nine nonimmune con- 


trol rabbits were given 10° TCD,, of 
a PSV: FETE On days 2, 4, 
and € after F 





vine titration, the aqueous 
lected from each eye 


Fig 4.—Producicn of uveitis by HSV in 


< immure- rabbit eyes that nad had. uveitis 
oe JPducen i by ND, 


8 Gh Be: NDV-TREATED 
Comme Left Eye: NO TREATMENT 





Anterior Chamber 





















Ss ee we 
L Aod 
4 


: DAYS AFTER HSV INJECTION 
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As shown in Table 1, hibit titers of 


HSV could be recovered from the 
uveal tissues and aqueous humors of 
nonimmune rabbit eyes as late as day 


6, but from immune eyes, no virus. 


could be recovered from either of 
these potential sources at any time 
during the entire experiment. 


Experiment 3: Nonprotective Effect 
of Systemic HSV Immunization on 
the Production of HSV Uveitis in 
Eyes That Had Nonherpetic 
Uveitis Before Challenge 

To find out whether systemic HSV 
immunization would prevent the pro- 
duction of HSV uveitis in eyes that 
had nonherpetic uveitis before, such 
nonherpetic uveitis was induced in 
two groups of rabbit eyes as follows: 

Escherichia coli Endotoxin-Induced 
Uveitis.—Sixteen rabbits were imu- 
nized systemically with HSV as in 
experiments 1 and 2. Four days after 
the booster injection, the right eyes of 
all 16 immunized rabbits were given 
intravitreal injections of 10 ug E coli 
endotoxin. These eyes developed in- 
tense posterior uveitis at 24 hours and 
anterior uveitis at 72 hours, both of 
Which had subsided by day 10. The 
uninjected left eyes were unaffected. 

Two weeks after the endotoxin 
injection in the right eyes, both eyes 
of all 16 immune rabbits were inocu- 
lated intracamerally, 12 of them with 
live HSV (10 TCD,,) and 4 with phos- 
phate buffered saline solution (PBS). 
The eyes were examined daily with a 
biomicroscope, and on both day 2 and 
day 4, four of the 12 HSV-injected 
rabbits were killed so that virologic 
and histopathologic studies could be 
done. 

As shown in Fig 2 and 3, most of the 
12 left eyes (not injected with endo- 
toxin) were completely protected from 
HSV uveitis; only two showed slight 
uveal inflammation that subsided 
completely on day 3. The 12 right eyes, 
however, all of which had had endo- 
toxin-induced uveitis, developed uvei- 
tis as early as five hours after the 
HSV injection and showed intense 
uveal inflammation on day 1 that 
lasted for over four days. No infec- 
tious HSV could be isolated from 
either the aqueous humor or uveal 
tissues of any eyes, not even of the 





right eyes with severe uveitis: Tn t 
four control rabbits given PBS. inste 
of HSV, no uveitis developed in eith 
the endotoxin-injected right eyes 
the uninjected left eyes. 

Neweastle Disease Virus-Indue 
Uveitis—This ` study paralleled. t 
study of endotoxin-induced u 
Sixteen rabbits were immuniz 
temically with HSV. Four da: 
















were given intracameral i 
10° plaque-forming units o 
These right eyes developed. 
keratoconjunctivitis one day after th 
NDV injection. The lesions lasted -fe 
five: days, and the eyes 
normal on day 7. TI 

be recovered from any of the ri 
eyes during the. inflammation.’ Th 

uninjected: lef: eyes were norm: 

throughout the experiment. 

Two weeks after the NDV injectio 
in the rght eyes, both eyes of all 1 
immune rabbits were inoculated. in 
tracamerally, 12 of them with liv 
HSV (1@ TCD.) and four with PB 
The eyes were examined with a biomi 
croscope five hours after the HS\ 
injection ard daily thereafter for fou 
days. On both day 2 and day 4, four o 
the 12 HSV-injected rabbits weri 
killed so that virologic and histopatho 
logic studies could be done: 

As shown in Fig 4, 11 of the 12 lef 
eyes (net injected with NDV) were 
protected from HSV uveitis during 
the four-day observation period, only 
one of the 12 showing, on day 1, a 
slight uveitis that lasted for two days 
In contrést, the 12 right eyes that had 
had NDV-induced uveitjs responded 
with intense uveitis as early as. five 
hours after che HSV injection, Again, 
no HSV could be isolated from either 
the aqueous humor or uveal tissue of 
any of the HSV-infected eyes. In the 
four immune rabbits. given PBS 
instead of ESV, no: uveitis developed 
in either the right or left eyes, 


Experiment 4: induction of Uveitis. 
by Inactivated HSV in Eyes of- 
Immune Rabbits That Had- 
Norherpetic Uveitis 
Before Challenge 


Since no infectious HSV could be 
isolated from the eyes of immunized 
rabbits after their intracameral i injec- 
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nion with live HSV, the possibility 
that inactivated HSW would also 
produce uveitis in immune rabbits 
at had had nonherpetic uveitis was 
iso. tested. The experimental pro- 
ures were the same as in the pre- 
ading experiments except that heat- 
activated HSV instead of live HSV 
used for the intracameral injec- 
i$: The E coli endotoxin and NDV 
re used to produce: nonherpetic 
itis in the right eyes of each of two 
roups of six rabbits each. The left 
yes were not injected. 
o weeks later, we injected heat- 
ivated HSV intracamerally into 
h eyes of both groups of rabbits 
ind examined the eyes daily for six 
_days. The results are summarized in 
‘Table 2. The right eyes of all six 
rabbits in each of the two groups that 
ad had uveitis due to either endo- 
xin or NDV injection developed 
vere uveitis in, response to heat- 
ctiyated HSV. It appeared as early 
five hours after the injection and 
ted for more than four days. When 
e left eyes.(none of which had had 
nonherpetic uveitis). were injected 
with heat-inactivated HSV, they did 
not develop uveitis. 


































Experiment 5: Antibody and ee 


Mononuclear Cells in Immune 
Rabbit Eyes After Intraocular 
Injection of E coli 
Endotoxia or NDV 

To study the immune status of the 
eyes that had had aonherpetic uveitis 
at the time of intraocular challenge 
with HSV. we titrated the anti-HSV 
neutralizing antibedy in the aqueous 
humor and counted the mononuclear 
cells in the uveal tissues. 

Two greups of four rabbits each 
were immunized systemically with 
two subeutaneous: and one intrave- 
nous injection of HSV as in the pre- 
ceding experiments. Four days after 
the intravenous injection, right eyes 
were given intraocular injections of Æ 
coli endotoxin (four rabbits) or NDV 
(four rabbits). Left eyes of these 
rabbits were not injected and served. 
as controls. Two weeks later, the 
rabbits were killed and blood and 
aqueous humor were collected. for 
anti-HSV neutralizing antibody titra- 
tions. The eyes were enucleated and 
fixed in buffered formalin for histo- 
pathologie examiration. The results of 
these studies are summarized in 
Tabie 3. 


able 2. Production of Uveitis by Inactivated HSV in Immune Rabbit Eyes That 
Had Had Nonherpetic Uveitis 


Right Eye 


i Uveitis 
~~ Endotoxin, 





Left Eye 
Pa 
Pretreatment Uveitis 


*No; of eyes with uveitis/No. of eyeS inoculated with inactivated HSV. 


= Table 3, —Ariti-HSV Neutralizing. Antibody and Mononuclear Cells in immune 
é Rabbit Eyes That'Had Had Nonhernetic Uveitis 


“Agents Used 


“te Induce Antibady 
eo Uveitis Rabbit Titer in 
“© i Right Eye No. Serum 
E coli 4 320 
endotoxin 2 160 
: 3 80 
SS 4 160 
= NDV 1 160 
: 2 160 
3 80 
4 160 


Mononuclear cells (monos) in microscopi field t * 400): 


“field, +, 1-5 per field; + +, 6-20 per field: 


Right Eye Left Eye 
(Uveitis) (No Uveitis) 
oe See eer 
Ab in ‘Monos* Abin Monos 
Aq Hi in Uvaa Aq in Uvea 
10 ++ —t — 
20 ++ — — 
40 +ë _ — 
10 ++ - _ 
20 ++ — — 
18 +4 — - 
5 += - _ 
10 + — — 


tAnti-HSV neutralizing antibody (Ab) in 1 mf aqueous humer (Aq H). 


tLess than detectable titer (1: 5). 
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— indicates sone or 1-5:in an occasional 





When the HSV-immune right eyes 
were injected with endotoxin or NDV, 
HSV. neutralizing antibody appeared 
in the aqueous humor, and mononu- 
clear cells (plasma cells and lympho- 
cytes) infiltrated the uveal tissues 
(Fig 5). In contrast, neither antibody 
nor mononuclear-cell infiltration was 
demonstrable in the left eyes of any of 
these rabbits. 


COMMENT 


This study shows that the systemic 
immunization of normal rabbits with 
HSV provided complete protection 
against attempts to produce uv eitis by 
the intraocular injection of HSV. The 
same immunization failed to protect 
eyes that underwent an episode of 
experimentally induced nonherpetic 
uveitis before the HSV challenge. In 
these eyes, an immune-mediated 
uveal inflammation followed the in- 
traocular injection of HSV. 

The fact that the HSV-induced 
uveitis in the immune rabbits that had 
had nonherpetic uveitis was mediated 
by immune mechanisms can be de- 
duced from the following observa- 
tions: (1) The uveitis developed almost 
immediately after the intraocular 
injection of HSV; (2) no infectious 
HSV could be recovered from eyes 


Fig 5.—Section of iris two weeks after the 
intravitreal injection of 10 ug E coli endo- 
toxin.. Moderate number of mononuclear 
cells in iris is apparent (hematoxylin-eosin, 
original magnification x 400). 
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heat-inactivated 
ive HSV were able 


-precise role of the nonherpetic 
© in this preeess is not fully 
understeod. Taylor and Suie: immu- 
nized rabbits with beef albumin, trau- 
matized the eyes, and produced uveitis 
by the intravenous injection of homo- 
logeas antigen. The uveitis could be 
prodaced only if general sensitization 
and. trauma were combined—not by 
either factor alone. Taylor and Suie 
postaiated that trauma, acting as the 
trigger mechanism. modified the 
bloo¢-aqneous humor barriers and 
_ allowed antigens or antibodies, or 
_ both, to eater the anterior chamber, 
“and that the indammatory reaction 
_ resulted from an antibody-antigen 
< combination, Later,- Gamble and 
_ Aronson’ reported that an important 
underlings mechanism in the patho- 
genesis of uveitis of this kind was a 










nd type 2 herpes 
: Importance of 
thalmol 10:277- 


3. Oh Doc: Brimary and secondary herpes 


simplex “uveitis: in rabbits. Survey Ophihalmol 
SEISIS 976. 


4. Reed LI, Muench Hr A simple method of 
estimating 8% endpoints. Am J Hygiene 27:493- 
497, 1938: 

B Oh JO Erow 


veme CA: Suppressive effects of 
pyriamine salen 


and ddysergie acid diethy- 








Hamide (LS on early caimeal lesions 
produced in sites ‘by Neweastle disease virus 
(SDV) and eompentd 48/80: Vireligy 10:127-143, 


6 Hogan I, Kimura SJ, Thygeson P: Signs 
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and (8) intrace- 





prolonged increase in uveal vascular 
permeability induced by a primary 
inflammatory agent such as bacterial 


endotoxin. Recently, endotoxins have 
potent mitogens 


been shown to be 
for bone-marrow-derived 
cytes. 1 

In our study, the uveitis produced 
by the intraocular injection of endo- 
toxin or NDV is HSV-immune rabbits 
was associated with antibody in the 
aqueous humor and mononuclear-cell 
infiltration in the uveal tissues. It is 
tempting to adduce from this that 
nonherpetic uveitis in our HSV- 
immune rabbits primed the eye for 
subsequent HSV-induced immune 
uveitis by introducing antibody and 
sensitized lymphocytes into the eye. 
Intraocular challenge with HSV of 
such an eye might have produced 
HSV-antibody complexes, and these 
in turn might have produced inflam- 
mation.” The challenge with HSV 
might also have activated sensitized 


lympho- 
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present study sh 

nonkerpetic uveitis in 
rabbits served. 
quent immune-mediated 
In view of the preval 
infeetior. in the gene 
a result ef which most adults 
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sked, controlled rabbit studies 
re done to determine the toxic effects 
corneal wound healing of 0.1% idoxu- 
, drops, 3% adenine arabinoside 
jophosphate drops, and 1% trifluoro- 
midine drops, the clinically used con- 
trations. Neither idoxuridine nor tri- 
uorothymidine significantly retarded clo- 
re of epithelial wounds. All three drugs 
used toxic changes in the regenerating: 
epithelium clinically and by histopatho- 
logic examination. Treatment with arabi- 
ide monophosphate, the monophos- 
e ester of vidarabine, significantly 
arded closure of epithelial wounds and 
caused impressive toxic changes in the 
regenerating epithelium. Nascularization 
the corneal stroma was present in all 
es treated with this drug. The trifluoro- 
ymidine and idoxuridine had much 
lider toxic ‘effects on regenerating 
helium and,appeared equal in regard 
production of. such etfects.. The 
strength of stromal wounds was some- 
at reduced by idoxuridine and trifluoro- 
idine and significantly increased by — 
binoside monophosphate when com- 
ed to controls. These findings were 
firmed by hydroxyproline assay of the 
omal scars. : 
{Arch Ophthalmol 95:2062-2067, 4977) 
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Defect ‘Remaining (h) 
B 


he toxic effects of idoxuridine 
and vidarabine on corneal epithe- 


‘lium and on the strength of 3-week- 
old. stromal scars has been docu- 
mented previously by this laboratory.’ 


Similar data have not been published 


_ for two ether antiviral agents current- 


ly under study at our own and other 
institutions: trifluorothymidine and 


-the monophosphate ester of vidara- 


bine, adenine arabineside monophes- 


phate. Under investigation for the” 


treatment cf epithelial herpes simplex 


keratitis ir humans, trifluerothyml-. 
dine has been used extensively for this. 


purpose outside the United States. We 


Fig 1.~Rate: of healing of standardized 8.5-mm corneal epithelial defect in rabbits. Each 





reported recently on the efficacy. of 
adenine arabinoside monophosphate 


in the treatment of herpes simplex... 
-keratitis. A suspicion of toxic side 
-effects was aroused by a greater: 
average degree of iritis seen in thes 


higher dose (10%) adenine arabinoside 
monophosphate eyes. Short- and in- 


termediate-term toxicity studies in 


rabbits with normal eyes with intact 


epithelia revealed no documentable 


toxic effects. 


This article reports our findings ina — 
masked, controlled animal study that 
evaluated the effects of idoxuridine, 
adenine arabinoside monophosphate, 


point presents mean of treatment group population on designated days of therapy. 


75 









o————-—O Control 
Avecnsccerezes: A Faf 

ew mn ee oe G Ara Amp 
@ mio @ DU 


ea A 5 ae 7 
Days of Treatment 
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eed 


ot. * 


and trifluorothymidine on the rate 
and quality of corneal epithelial heal- 
ing and also on stremal healing with 
regard to wound strength and colla- 
gen content. 


MATERIALS AND METHODS 


Thirty-four New Zeeland white rabbits 
weighing between 2 and 3 kg were used in 
the studies. Antiviral medications used 
were idoxuridine 0.1% drops, adenine 
arabinoside monophospaate 3% drops, and 
1% trifluorothymidine drops. The placebo 
was physiolozic saline deops. For antibiotic 
prophylaxis, chloramphenicol 0.5% aqueous 
solution wasused. These concentrations of 
idoxuridine adenine arabinoside mono- 
phosphate, and trifluerothymidine were 
chosen because they are in clinical use. 


Epithelial Wourd Healing 


A eentral epithelial defect 85 mm in 
diameter was:created by marking the topi- 
eally anesthetized cornea with a trephine 
and, under the Operating microscope, re- 
moving the circumscribed epithelium with 
2 No: 15 Bard Parker blade. Completeness 
ef epithelial removal was checked by 
staining with fluorescein and by staining 
with a mixture of methylene blue and 


Fig 3.—Rabbit eyes teated with saline 


treatment droos were instilled hourly eight - 
times a day for eight days throughout the — 
experiment for the epithelial studies. | 
Assigament o° masked, coded drugs was 
made so that ro animal received the same 


azure 2 blue dye. Chloramphenicol solution 
and idoxuridine, adenine arabinoside mon- 
ophosphate, trifluorothymidine, or saline 
were then instilled in the eye. The chloram- 
phenicol was instilled twice daily, and the 


Fig 2.—Quality of regenerating corneal epithelium as scored by slit-lamp examination. - 
Each point represents mean score of treatment group populetion on designated days of 


(mean score) 


eee, 
fa 
“teen, 
iae 


Regenerating Epithelium 






2 3 5 6 7 8 
Days of Treatment 


4 


(a), trifluorothymidine (b), idoxuridine (c), and adenine arabinos de monophosphate (d 


through f). Photographs a through d are on day 8 of treatment: a and b, minimal methylene blue stain; c, mere extensive stain, and 


d. a large staining epithelial defect. e, Without stain, vascularization associated with adenine arabinoside monophosphate 
treatment.f, Persistence of vascularization two weeks after cessation of adenine arabinoside monophosphate therapy. 
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for both eyes (balaneed incomplete 
ock. design). The epithelial defects 
ed with fluorescein and methylene 
and azure 2 blue were photographed 
` The eyes were examined daily by 
mp examination to determine the 








of closure of the epithelial defect and ` 


nerating epithelium, the following 
ing system was used for-evaluation by 
lamp examination.on a 0 to 4 basis: 0 
cated no defeet; 1, edema readily 
t by rel 
mination; 2, edema also apparent 
ect illumination; 3, epithelium gross- 
ickened and cloudy; and 4, epithelium 
ened and cloudy with a roughened 


















'4.—Conjunctival injection. Each point 
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etroillumination but not by. 


pulation on designated days of therapy. 


irregular surface 

The eyes were examined daily and 
masked scoring was performed. by. two 
independent sbservers on däys-2, 4, and 7. 
These observations were used in statistical 
analysis-of the resalts. 

“Conjunctival injection, stromal edema, 
haze, and iritis were aiso each graded on a 
scale of 1 to 4 and the eyes scored for each 
of these signs. 

Eyes with visible epithelial changes in 
each treatment group were selected for 
histologic examination at varying times 
during the study. Formaldehyde 10% 
neutral. solution was dropped onto the 
corneas immediately after killing the 
animals with intravenously administered 
‘pentobarbital sodium. After enucleation 
the whole eye was fixed in the same 


represents mean score of treatment group 


oneee re 
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_ Days of Treatment 


9 5 —Stromabscores, edema and haze. Each point represents mean score of treatment 
roup population on- designated days of therapy. 


-arabinoside 
treated with idoxuridine, and six 


“formaldehyde solution. After paraffin pro- 
cessing, 6 sections were cut and stained 
with. hematoxylin-eosin for microscopic 


examination. Selected animals were 
treated for 14 days (instead of eight days). 
Other animals were observed for longer 
periods after discontinuation of therapy to 
observe for. resolution of pathologic 
changes associated with therapy. Histo- 
logic studies were performed on represen- 
tative animals from these groups also. 


Stromal. Wound Healing 


After obtaining anesthesia with intrave- 
nous pentobarbital, a sterile technique was 
used to trephine a full-thickness 2-mm 
central cornieal button under the operating 
microscope. When necessary, excision was 
completed with Vannas scissors. Several 
minutes were allowed to pass while the 
plasmoid aqueous of the rabbit clotted, and 
then chloramphenicol solution was in- 
stilled. All medications were given subse- 
quently as in the epithelial healing studies, 
except that treatment with the coded 
drags was withheld for the first three days, . 
by which: time slit-lamp observation. with 
fluorescein showed that all the wounds: 
contained. a firm plug of fibrin and were 
well covered by epithelium. During the 
treatment period daily observations were 
made either with loops or at the slit lamp. 
At three weeks, when the fibrin plug was 
replaced by sear tissue in all the wounds, 
the animals were killed with intravenous 
pentobarbital. Wound strength was ascer- 
tained by inserting a 25-gauge needle into 
the anterior chamber at the limbus and 
increasing the intraocular pressure by 5 psi 
using compressed nitrogen at five-second 
intervals until the wound ruptured. This 
endpoint was observed under the operating 
microscope... 

Subsequently, the corneal wound buttons 
were excised with a 2mm trephine and 
scissors. The ‘buttons were assayed for 
hydroxyproline as a measure of collagen 
content, Both the wound mode! and the 
hydroxypreline assay techniques used in 
this study, as well as the study design, have 
been previously described- >t 


RESULTS 
-Rate of Closure of 
Epithelial Wounds 


The rate of closure of the 8.5-mm 
epithelial defect was studied in 32 
eyes—eight treated with placebo 
drops, nine treated with adenine 
monophosphate, nine 


treated with trifluorothymidine (Fig 
1). Half of the placebo-treated eyes 
had completely healed epithelial de- 
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fects Ey 48 hours; ad had closed by 96 
heurs The average percent of defect 
remaining at 48 hours was 12.5%. Two 

ai the nine idoxur#line-treated eyes 

had the defects clesed by 48 hours 
* (22%). In the teifluorothymidine- 
treated eyes the average percent of 
remaining defect at 48 hours was 48%; 
no-eyes had completely healed defects 
at.48 hears. By 96 hours, however, all 

| d&ects were complezely healed in the 
idexurffine- and in the trifluorothy- 

wok m dine-treated eye. None of the 
ade arabinoside: monophosphate- 






ize in the adenine 
‘de monophosphate group ac- 
ibereased afte> 96 hours. This 
discussed furt_er in the follow- 
ing’ section. = 


Quality of 
Regenerating Epithelium 
: The quality ef tke regenerating 
_epitaeliara was studied in the 32 eyes, 
scored as indicated alove. The results 






compa- 
d). The adenine arabino- 


: ag epitheliam (P< .05). 
Not-enly were the Scores consistently 
_ Worse at all times than any of the 
- other-growns, but they worsened pro- 
_ Bresevely with each day of therapy. 
_ Extessive- epithelial abnormality was 
present iw all adenir= arabinoside 
F moncohosynate-treated eyes by day 8 
: of therapy. All had developed an 
| extensive network of subepithelial 
` neovasculazization exteading at least 

2mm inte the cornea ay day 7; the 
epitheliuny was thickened, grossly 
` cloudy, and marred by extensive punc- 
tate defects, 
à < Treatmect was extented to 14 days 
a in 12 eyes—four treatec with trifluo- 
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Fig 6.—Iritis score. Each point represents mean scora of treaiment group populatior 
designated days of therapy. 2 
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Table 1.—Wound Strength at Thres Weeks* 


























Treatment ee : 
| ee “ro entinrntintnciin, 
Adenine Arabinoside : f z : 
Control Monophosphate . idoxuridine Tritluorothymidine 
51 30 . 44 : 
45 45 10 36 6 
20 60 £0 11 
38 31 a7 10 
32 45 22 47 
32 47 27 s4 
40 41 24 peiie 
40 38 pal 










10 


Variance 








#SEM 3.248 2.743 


*Pressure (psi) required to rupture wound. 


Table 2.—Hydroxyproline Assay (ug) Per Button 
























Treatment : 
A- ia earar oea 
Adenine Arabinoside e 
Control Monophosphate idoxuridine Trifluorothymidine :.- 
16.4 12.0 33 9.2 E 
12.8 12.4 12 ‘8.0 
4.4 15.8 92 = 8.2 
85 13.6 = 11.2 44 





11.6 






Variance 
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as Ti ES 











Fig 7.—Histologic changes associated with slit-lamp score of 0 to 4:1, control eyes; 2 and 
3, changes in idoxuridine- and trifluorothymidine-treated eyes showing some epithelial 
thinning and intracellular edema; 4 and 5, typical changes of adenine arabinoside 
monophosphate-treated eyes with marked epithelial thinning and loss and stromal 


neovascularization. 


rothymidine, four treated with ade- 
nine arabinoside monophosphate, two 
treated with idoxuridine, and two 
with saline. All four eyes treated with 
adenine arabinoside monophosphate 
deteriorated, with further vasculari- 
zation, epithelial breakdown, and, in 
one case, descemetocele formation. 
Only one of the four eyes had regained 
normal-appearing epithelium three 
weeks after cessation of therapy. All 
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four retained their extensive neovas- 
cularization. The eyes treated with 
saline, idoxuridine, and trifluorothy- 
midine improved with continued ther- 
apy with the exception of one idoxu- 
ridine-treated eye, which retained 
mild superficial punctate epithelial 
staining changes until therapy was 
discontinued. All eyes treated with 
trifluorothymidine and idoxuridine 
reverted quickly to normal with cessa- 


Corneal Healin 


tion of therapy. Figure 3 demon- 
strates the typical appearance clini- 
cally of eyes in each treatment group 
on day 8 of therapy. 


Conjunctival Injection 


The results of scoring of conjunc- 
tival injection are seen in Fig 4. Treat- 
ment with either idoxuridine or 
trifluorothymidine resulted in only 
mild conjunctival injection compared 
to control eyes. Therapy with adenine 
arabinoside monophosphate produced 
progressive conjunctival injection. 


Stromal Edema and Haze 


Stromal edema and haze increased 
progressively with each day of ade- 
nine arabinoside monophosphate ther- 
apy (Fig 5). The idoxuridine produced 
mild stromal edema that cleared with 
continued therapy. The trifluorothy- 
midine produced little stromal ede- 
ma. 

Iritis 

The iritis scores are depicted graph- 
ically in Fig 6. Treatment with 
trifluorothymidine did not produce 
significant iritis after closure of the 
epithelial wound. The idoxuridine pro- 
duced mild dilation of iris vessels and 
mild anterior chamber cellular reac- 
tion. Eyes treated with adenine arabi- 
noside monophosphate exhibited sig- 
nificant degrees of iritis in all cases. 


Stromal Wound Strength 


The results obtained from 35 eyes 
with stromal wounds are presented in 
Table 1. A modified student t test for 
comparison of the sample means 
(without assuming equal variances) 
yielded .05 < P < .1 for idoxuridine 
and trifluorothymidine wounds com- 
pared to controls. That is, although a 
casual inspection of the data would 
suggest that both idoxuridine and 
trifluorothymidine might have re- 
sulted in weaker stromal wounds, the 
differences are not statistically sig- 
nificant and could have arisen by 
chance. On the other hand, adenine 
arabinoside monophosphate clearly 
produced stronger stromal wounds 
than saline control (P < .05). 

Hydroxyproline data are seen in 
Table 2. Using the same student t test 
statistics, no statistically significant 
difference was found between tri- 


g and Antivirals—Foster & Pavan-Langston 


- 












te than controls (P< .05). It should 
be nete] that the epithelium was 
completely healed pror to institution 
ef therapy in these stromal wound 
studies. At no time during therapy did 
the epithelium brezk down. There 
was, However, cbvioas inflammation 
ef the conjunetiva: and an iritis 
present in the adexine arabinoside 
monophesphate-treated eyes. 


Histepathologi: Findings 


Noehenges specific for the controls, 
. doxu@icine, or trifluorothymidine 
 sreatment groups were noted, al- 
o though defnite-abnermalities in the 
corno, intracellular-edema of the 
basal layer and mile thinning of the 
-c everlying epithelium were seen in 
both of the latter two groups. This 
eccurred invarying Cegrees of severi- 
ty ard correlated well with the slit- 
~ amp appearance ofthe eyes. There 
tered to be slightly greater intracel- 
lular edema of the basal cell layers in 
triftuarothrmidine-treated eyes than 
: oxuridine graup, but this was 
5 g: Virtually all 
: si nre arabinoside Peconboephate 








> ayer The endothelial cells in these 
eyes also lacked the more healthy 
appearance of the other treatment 





There was no endotielial disruption, 

however, 
= Eyes rested with adenine arabino- 
=e side monophosphate also had stromal 
edema and marked peripheral neovas- 
eularization, absent 13 the other treat- 
mentgroups. This correlated with the 
previeusly noted cligical appearance. 
Representative sections from eyes 
taker on day 8 are stown in Fig 7. 


L Langstom RHS, Pavaz-Langston D, Dohl- 
martE: Antitiral medication and corneal wound 
healing. Arch Ophthalmol 32509, 1974. 

2. Pavan- Langston D, North RD, Geary PA: 
ara.AMP: A sighly soluble new antiviral drag. 
Anw Ophtalmol 8.371, 1975. 

3. MeDeaale TO, Eorgmann AR, Roberts MD, 
et a Sormeal wound heading: I. Inhibition of 
stromal healing by three dexamethasone deriva- 
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COMMENT — 
These studies show that neither 
idoxuridine nor trifluocrothymidine in 


clinically used concentrations retards. 
the closure of standardized 8.5-mm- 


corneal epithelial defects in rabbits. 
Both drugs produce biomicroscopically 
and histologically. detectable patho- 
logic changes in the regenerating 
epithelium. These changes are.compa- 
rable for the two drugs. Conjunctival 
injection was mild in eyes treated 
with these drugs and not significantly 
different from control eyes. Stromal 
haze and edema were less in trifluoro- 
thymidine-treated eyes, as was iritis. 
Previous studies in the laboratory,'* 
as well as others,*’ have established 
that reepithelialization of standard- 
ized corneal abrasions is completed in 
idoxuridine-treated eyes as quickly as 
in control eyes. Similar studies have 
not previously been reported for 
trifluorothymidine or for adenine ara- 
binoside monophosphate. 

We have documented dramatic 
pathologic changes in rabbit corneas 
with 8.5-mm epithelial defects treated 
with 3% adenine arabinoside mono- 
phosphate drops. Closure of the epi- 
thelial wound is severely retarded by 
such treatment. Pathologic changes in 
the regenerating epithelium are ex- 
tensive. Stromal edema with cellular 
infiltration and vascularization 
occurs, and iritis is severe. These 
findings have important clinical im- 
plications. In our study? of adenine 
arabinoside monophosphate treat- 
ment of herpes simplex dendritic 
keratitis in rabbits, no toxic effects 
were observed in the treated eyes. 
Toxicity studies using rabbits with 
intact epithelium similarly failed to 
reveal significant toxic effects of the 
drug. It would appear, then, that 
adenine arabinoside monophosphate 
may be tolerated in eyes with dendrit- 
ic keratitis, but that it is to be avoided 
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side Fe cha an attractive 


in the presence of geographic ulce: 
in eyes with &xtensive abnorm 
Its significant therapeutic effect. 
high solubility make adenine ara 




















sericea eyes than. 
contrel eyes. The cause of t 

clear, but may be from the gre: 
inflammation im adenine arab 0s 
monophosphate-treated eyes. 
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nd Ilsoenzyme 


Marguerite B. McDonald, MD; David H. 


$ Serum and aqueous humor. lactate 
dehydrogenase (LDH) levels: were as- 
sayed in 46 patients with senile cataracts 
“the time of cataract extraction. The 
mean aqueous level was 37 1U/liter: and 
the mean serum level 152 [U/liter. In each 
case, the serum LDH level was higher 
than the corresponding aqueous LDH. 

_ The LDH isoenzyme levels were also 
determined; LDH 4 and LDH 5 were 
elevated in cataract aqueous samples, 
‘while the serum isoenzymes were 
normal. ; 
‘The LDH studies’. 6f normal and 
iseased globes must be rigorously stan- 
ardized to avoid artificially high or low 
ievels. 


(Arch Ophthalmol 95:2068-2069, 1977) 


r actate dehydrogenase (LDH) is 
4 distributed throughout human 
tissues and is also present in serum, 
_ CSF, and serous effusions. In 1957; it 
was demonstrated that serous effu- 
sions free of neoplastic tissues had 
LDH activity less than the’ serum 
LDH from the same person.’ Subse- 
quently, isoenzymes were isolated and 
defined asa group of enzymes with 
similar catalytic properties but with 
variations in other physical or chem- 
ical properties, such -as isoelectric 
point and electrophoretic mobility. 
‘Further investigation showed in- 
creased LDH in diverse conditions 
and defined the classie isoenzyme 
„patterns for certain diseases {myocar- 
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actate Dehydrogenase Levels 


Patterns 


dial infarctien, renal disease, and 
pulmonary infarction). (RBCs have 
been found te be high in isoenzymes. 
LDH 1 and 2 and WBCs in LDH 3, 4, 
and 5.) 

The’ total aqueous LDH levels in 
patients with senile cataracts has not 
been studied adequately in a large 
series. In one study, 14 patients with 
cataracts were analyzed for total 
LDH, but unfortunately, the aqueous 
specimens were stored at 5 C before 
analysis.’ Since cold storage destroys 
LDH 4 and LDH 5 fractions, these 
values are imaccurate. Similarly, in 
another study, 38 cataractous eyes 
were studied for aqueous LDH levels, 
but the specimens were stored at 4 C. 
In only one study aqueous samples 
have not been frozen,’ and only six 
eyes with senile cataract were stud- 
ied. 

‘In one study four cases of retino- 
blastoma were assayed for isoenzyme 
pattern and compared to a single case 
of persistent hyperplastic primary 
vitreous. To aur knowledge however, 

the isoenzyme pattern of senile cata- 
ract aqueous humor has hot been stud- 
ied. 

The purpose of this investigation 
was to determine with standardized 
and well-conérolied laboratory pro- 
cedures the total LDH level in the 
aqueous humer of cataract patients 
and to determine if there is a distinc- 
tive isoenzyme pattern characteristic 
of the cataraeteus condition. 

MATERIALS AND METHODS 

The LDH and isoenzyme determinations 

were performed on the aqueous humor and 


venous blood samples from 46 patients 
with senile cataracts: at the time of cata- 


n the Serum and Aqueous Humor 
of Adult Cataract Patients 


Abramson, MD; Robert M. Ellsworth, MD; F. David Kitchin, MD 


ract extraction. Patients with other eye 
diseases, history of trauma, steroid- 
induced cataracts, or congenital cataracts 
were not included in this study. The 
primary aqueous samples (approximately 
0.2 mi) were collected by means of 30- 
gauge needles and 1-ml tuberculin syringes 
with. the patients under local or general 
anesthesia. The aqueous humor samples 
were obtained either by anterior chamber 
paracentesis or by collection immediately 
after the keratome was inserted. 

Using a hemocytometer, cell counts were 
dovie on all aqueous samples provided that 


the quantity was sufficient. The ‘blood = 


samples were centrifuged within two hours 
of collection; serum and aqueous samples 
were kept within five degrees of room 
temperature. 

Total LDH determinations were per- 
formed, using a bichromatic analyzer. The 
isoenzyme determinations were per- 
formed, using agarose gel electrophoresis. 
A fluorometer and scanner were used to 
detect the conversion of nonfiuorescent 
nicotinamide. adenine dinucleotide (NAD) 
to fluorescent NAD (reduced). 


RESULTS 


The mean level of total LDH in the 
aqueous humor was 37 TU/liter. The 
range was 1 to 151 IU /liter. The mean 

serum LDH level was 152 TU /liter. 
The range was 98 to 251 TU /liter 
(excluding one hemolyzed sample). 
The upper limit of normal serum LDH 
in our laboratory is 250 IU /liter.’ In 
each ease, the serum LDH levels were 
higher than the corresponding aque- 
ous LDH levels. 

The aqueous samples analyzed for 
LDH isoenzymes exhibited a high 
LDH 4,5 pattern. The mean contribu- 
tion of LDH 4 and LDH 5 to the total 
was 59.7%. The mean contribution of 
LDH 4 and 5 to the total was 22.1%. 


Serum and Aqueous LDH—McDonald et al 


a 










This is normal, as was the entire 
isoenzyme pattern, 

Many of our aqueous samples were 
<- Contaminated with blpod at the time 
of collection. The mean number of 
granulocytes was 19.S/ey mm (rang- 
ing from 0 to: 102/eu mm); the mean 

.. number of lymphocyses was 1.3/cu 
mm (ranging frem © to 32/cu mm); 
-and the mear nambe= of RBCs was 
5, 318.3/eu mm {ranging from 0 to 
158,000/en mm). 

A contamination stedy was done to 
` determine the efecte of contamina- 
zion with bleod and hemolysis on total 
LDH. Two sets of 12 zubes each, one 
set containing nerma! saline and the 
other distilled water, were contami- 
nated with increasing amounts of 
Whole blood (Table). Even with mas- 
_ sive contaminatien of the tubes con- 
_ ailining saline. an RBC count of 2 
-millionen mm, the zotal LDH re- 
mained low. When the zells were lysed 
in distilled wazer. the “DH rose from 
32 to 1181 'UAiter: This demon- 
<i strated that inthe absence of hemoly- 
“sis, an enormous amont of contami- 
“nation can be teleraæd in aqueoiis 
specimens before the total LDH is 
markedly increased. Osr worst case of 
contamination had am RBC level of 
=, .68,400/ek mm, and = WBC level of 

36/cu mm, which did not raise the 
< total LDH by even one unit. Even the 
“smallest amount of hemolysis (one 
part whole bleod in 750 parts speci- 
men) produced s readily detectable 
pink color. 














COMMERT 
Serum LDH levels and isoenzyme 
patterns were norma? for adult pa- 
tents with cataracts In contrast, 
hewever,. the aqueous LDH levels 
were appreciably lower than that of 
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the serum in the same patient when 
collected concurrently. This is similar 
to the comparison of the total LDH 
activity in CSF and blood where there 
was no correlation between the CSF 
LDH and serum.' The CSF level of 
LDH is 0 to 40 Wroblewski units/ml] 
{roughly comparable to TU/liter) and 
contrasts with the average of 37 IU, 
liter found in our study. 

Aqueous samples from cataract pa- 
tients exhibit a higher than normal 
relative concentration of LDH 4 and 
LDH 5, as shown by electrophoretic 
patterns. We do not know if the 
elevated 4, 5 pattern reflects the 
normal aqueous pattern or isa pattern 
indicative of cataractous aqueous. We 
are certain, however, that it is not an 
artifact. Red blood cells do contain 
high levels of LDH (100 times that of 
serum), but our contamination study 
indicates that frankly pink aqueous 
has normal LDH levels in the absence 
of hemolysis: Thus, the mere presence 
of nonhemolyzed RBCs does not 
elevate the LDH levels or cause an 
elevation in LDH 4 and 5. 

All aqueous humor samples had 
granulocytes present (mean 19.5/eu 
mm). While granulocytes do contain 
high levels of LDH 4 and 5, the few 
granulocytes per sample would not 
explain the LDH 4, 5 pattern of cata- 
ract aqueous. 

There has been considerable inter- 
est in the total LDH level» and isoen- 
zyme pattern** of aqueous samples in 
patients with retinoblastoma. It is 
inappropriate to compare these LDH 
isoenzyme patterns to the serum of 
the same patient, since we have 
demonstrated that aqueous LDH, in 
cataractous eyes at least, is unrelated 
in total level or isoenzyme pattern to a 
patient’s serum. Thus, the blood- 
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‘aqueous LDH barrier is similar to th 
blood-CSF LDH barrier.’ It woul 
appear that a reasonable “control” fe 
LDH aqueous studies would be 
levels found i? cur present study. 
It is imperative that labora 
procedures be rigorously standardiz 
in LDH research: Failure to follew 
guidelines. listed. below has cause 
inacetfvacies ix prior studies on-LD 
levels in the aqueous sa: 
diseased ayes. Some of these en 








yi 









zyme pattern. ee 

1. Serum samples must be centr 
fuged io prevent hemolysis. The LDH 
content of RBCs is 100 times that of 


serum, and hemolysis “occurs 
centrifuged specimens, 
2. Serum and aqueous 
not be refrigerated, as has 
in mos: prior studies, Both L 
5 are especially unstable in 
altering both the total LDH and 
isoenzyme pattern. ae 
3. The LDH activity diminishe 
sample is stored, even — at room 
temperature; thus all studies should 
performec within 48 hours. Especial 
unstable is LDH.5. ae 
4. If hemolysis has oceurred in th 























LDH 


sample, an analytic determina 
hemoglobin should be performed 
LDH will not be affected unless th 
specimen is frankly pink. © 


Key Words.— Aqieous humor; cataract 
isoenzyme; lactate dehydrogenase; serut 
retinoblastema; nazacentesis. 


References 


1. Wroblewski F: The clinical significance o 
alterations im lactic dehydrogenase activity. of 
body fluids. £m Med 234:301, 1957, | | me 

2. Wilkinsen JH: Iseenzynies. Philadelphia, JB 
Lippincott Ce, 1979, : OSE 

3. Porter R, Skillen AW: Läctie dehydrogenase: S 
activity ia the aqueous humo? of eyes containing. 
malignant melanoma. Br J Ophthalmol 56:709- Ae 
710; 1972. ; 

4. Dias PLR, Senthe Shanmuganathan Boo 
Rajaratnam M: Lactate dehydrogenase activity = 
of aquecus humer in retinoblastoma, (Br J ee 
Ophthalmol 53130-432, 1971. 2) a 

5. Swartz M, Herbst RW, Goldberg MF: 
Aqueous huror lact acid dehydrogenase in cee 
retinoblastoma. Am J Ophthalmol 78:612-617;- a 
1974. : 

6. Kabak J. Romane PE: Aqueous humor lactie 
dehydrogenase isoenzemes in retinoblastoma, Bre, 
J Gphthatmot 59:268-259, 1975. : 

T. Covclo GC: Clinical Chemistry Method File: 
Lactate Dehyglrogenase Isoenzymes. New York,: 
Columbia-Presbyterian Medical Center; 1975. f 

8. Kaneko A: Lasticacid dehydrogenase activ- 
ity and isoenzymes imwthe retinoblastoma. Acta 
Soc Ophthalmol Jap 76:672-682, 1972. 














h . 
instrumentation 


Tsutomu Hara, MD, Takako Hara, MD 


e The purpose of this panel is to 
provide an assistant a space for a relaxed 
position in microsurgery. Fifteen apparat- 
uses can be controlled easily. 

(Arch Ophthalmol 95:2070, 1977) 


W: devised a new foot switch 
panel with unique advantages 
over previous models. First, a space 
for an assistant is secured by keeping 
all the switches on the right half of the 
panel. Second, 15 apparatuses can be 
incorporated in the panel, including 
an operating microscope, television 
with videotape recording, 35-mm cam- 
era, operating table, chairs for, the 
surgeon and dis assistant, and a cryo- 
surgical unit. Third, no cords are left 
on the floor. 


STRUCTURE 


Pairs of ten switches are divided into 
two groups (Fig 1). One is for the operating 
microscope (1-4), and the other is for the 
cameras (5-10). Each switch is as follows: 
(1) main switch; (2) gross movement; (3) 
focusing; (4) zooming; (5) monitoring tele- 
vision, which transfers the whole scene of 
the observation room to the operating 
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Fig 1.—Overview of panel. 


Fig 2.—Foot switch panel in place. 


410 





j New Foot Switch Panel for Microsurgery 


room; (6) monitoring television, which 
transfers the whole scene of the operating 
room to the observation room; (7) eye tele- 
vision from the operating microscope to 
the screens in the operating room and in 
the observation room; (8) videotape record- 
ing; (9) vacant at present; and (10) 35-mm 
camera. The right side of each column 
functions either on or up, and the left side, 
either off or down. In addition to the above 
ten, foot switches for cryosurgery, X-Y 
movement of the operating microscope, 
suction for the irrigating fluid, and the 
chairs of the surgeon and the assistant can 
be placed as needed with cables connecting 
to the panel. Inside the panel, there are 
three AC outlets for various purposes. 
Figure 2 shows the panel in place. Ridges 
dividing each pair of buttons are 18 mm 
wide and 3 mm higher than the buttons. 
This allows a surgeon to rest his foot on 
these ridges without pressing the buttons 
unintentionally. Pieces of rubber are 
attached on top of buttons 3 and 8 to 
facilitate a better orientation of different 
switches for the surgeon. The switch 
buttons are 30 mm in diameter and should 
be used without shoes, as Parel et al 
recommended for their foot switches. 


Shohzoh Makié, Carl Zeiss Ine, Tokyo, made 
this panel. 
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deviation 


The-emctional impact of accommodative esotropiaona 


_ young child need mot necessarily be followed by the 


trauma cf surgery dr the inconvenience and problems 
associatec with wearing and caring for prescription 
lenses. The agent fequently used inthe diagnosis of the 
conditios is the same agent that can be used to correct 


-the accommodative factor without inconvenience to 


the young patient. 


In diagnosis...Gne drop of PHOSPHOLINE IODIDE 


0125% irstlled dai y in each eye prior to retiring, for 


_ two or three weeks will help to determine if there is an 
_accommoecative basis for the esotropia. 


In treatment... fthereisasignificantaccommodative 


factcr present, the continued use of PHOSPHOLINE 
IODIDE alone is ofæn sufficient to correct the problem, 
as long as the crugis well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodetion relationship in a favorable way, 
so that near vision 5 obtained with less accommodative 
effort anc fusion can frequently be reestablished. 

If corrective lensesare necessary, PHOSPHOLINE 
ICDIDE may permi” the use of single vision lenses in- 
steac of bifocals. 

if surgery is necessary, postoperative use of _ 
PHOSPHOLINE ICDIDE may help correct a residual 


"i 
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8. PHOSPHOLINE GDID othiophate iodide} sha 
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retinal detachment: ee 
Adverse Reactions: : Although the relationship) far 
detachment to the adriinis Of PHOSPHOLINE 
Nas not been estabished!. retinal detachment has bes 
in a lew cases danieg the use of PHOSPHOLINE IODIDE: 
patients without a previaus or of this disorder : 
2. Singing, burning, acrimation. id muscle twitching. 
conlunchval and cibary secinees, srowach® induced myo 
visual blurring may occur > 
3. Activation of latent aitis or uveitis May OCOUE coi 
4 iris cysts may farm. and aimentis continued. mai 
enlarge and obscure vison. This accurrénte is more fregi 
children. Thecysts asually shonk Upon discontinuance of 
medication, reductian ir strength of the drops or frequency 
instdlation. Rarely, they May ruotu or break free into.the: 
aqueous Regular examinations are advisable when the-drugy 
being prescribed for thetreatmencat accommodative esotropia 
5. Prolonged use may cause conjunctival thickening, obstric 
hon of nasolacrimabcanals a : 
6. Lers opacites Sccurnng s pattems under treatment for 
Glaucorna with PHOSPHOLI ODIDE have-been reported: 
and simular changes have beea produced experimentally in 
normal monkeys Routine examinations should accompany 
clinical use of the drag ; 
? Paradoxical incveas® in infraocular pressure may follow... 
anticholinesterase instiliction ay be alleviated by presa 
ing a sympathomimetic snydriat “as phenylephrine. 
Overdosage: Antidcies are at . 2 mg parenterally: : 
PROTOPAM?® CHLORIDE fpr ime Chionide}, 25 mg per k 
intravenously anitic.a! respira’ ould be given if necessary 
How Supplied: Four potancie vailable. 15 mg package 
for dispensing 0.03% sofition: 3 G mg package for 0.06%. S 
solution: 6.25 mg package for 15% solution, 1255 mg ` 
package for 0 25% solution. Ale mains polassiurn.acetate: 
(sodium hydroxide er acetic acid - y have been incorporated 
adjust pH during manufacturing) orobuanol (chioral derva 
tve), mannitol, bone acic and exsecated sodium phosphate. : 
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1977 


November 


Review of Retinal Disease and Surgery, Hyatt 
Hotel. San Francisco, Nov 5. 

suis Mercy-Baptist Seminar on Corneal and 
External Diseases, Nov 6. 

yuthern Medical Society, Dalias, Nov 6-9. 
jorkshop on Neuro-ophthaimology, lowa City, 
Nov 10-12. : 
vances in the Diagnosis and Management of 
‘Ocular and Adnexal Tumors, Edward S. Hark- 
“ness Eye-institute, New York, Nov 44-12. - ; 
eminat on Current Concepts in Ophthalmic 
Plastic Surgery, Jules Stein Eye Institute, Los 
Angeles, Nov 12. 

New Jersey Academy of Ophthalmology and 
Otolaryngology, Robert Treat Hotel, Newark, 
“Nd, Nov 16. 

linicat. Conference, University of Texas, San 
< Antonio, Nov 17. 





< December 


ostgraduałe Course, Upstate Medical Center, 
|) Syracuse, New York, Dec 2-3. 
Vitreous Surgery for the “Anterior Segment 
Surgeon, Americana Hotel, Miami Beach, Fla. 
Dec 7-10.) ; 
merican Board of Ophthalmology Oral Exami- 
ion, Chicago, Dec 8-11. 
Lens Implant and Cataract Surgery Symposium, 
Americana Hotel, Miami Beach, Fla, Dec 11- 
Yenin i : 








1978 


January 


ontact Lens Association of Ophthalmologists, 

Midwinter National Meeting; Sahara Hotel, Las 

Vegas, Jan 19-22. 

Written Examination of. American Board ot 

“Ophthalmology, Jan 2T: 

get Sound Academy of Ophthalmology, Seat- 

tle, Jan 21-22. 

Midwinter Meeting, Colorado Ophthalmological 

Society, Vail, Colo, Jan 21-25. 

cal Convention. in: Ophthalmology and 

tolaryngology, Los Angeles Research Study 

Club, Los Angeles. Jan 22-26. 

ird Annual Winter Meeting, Utah Ophthaimo- 

5 cal Society, Alta, Utah, Jan 23-25. 
Corneal, External, and “Oculo-plastic. Meeting, 

-e Cariflon Hotel, Miami Beach; Fla, Jan 23-27. 

‘Symposium on the Macula, Washington State 





28. 








Academy: of Ophthalmology, Seattle, Jan 26- 
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Congress, Miami 


Glaucoma 


International 
Beach, Fla.Jam 28-28. 

American Scciety ‘or Contemporary Ophthal- 
mology, Americana Hotel, Miami Beach, Fla, 
Jan 30-Fet 3. 


February 


Florida Midwinter Seminar, Boca Raton. Fla, 
Feb. 5*8. 

Syinposium on Facial Surgery, South Lake 

` Tahoe, Caif, Feb 5-8. 

Rocky Mounzair: Neurc-ophthalmology Course, 
Albuquerque, NM. Feb 15-47. 

Microsurgery Course, State University of New. 
York. Dowastate Medical Center, New York, 
Feb 16-22. 

Baylor International “Ophthalmological Con- 
gress, Houston, Feb: 22-25. i 


March 


Symposium:on Cataract, New Orleans Academy 
of Ophthaimclogy, New Orleans, March 4-8. 
instructions: Course in Contact Lens Fitting. 

| New Orleans. March 9-11. 

International Coagress of Ophthalmic -and 
‘Otolaryngic Plastic Surgery, Gairo, Egypt. 
March 16°19 à 

Symposium of the American intra-ocular- Im- 
plant Society, Los Angeles, March 14-18. : 


April 


Pan-Pacitic Surgical Association, Hilton Hä- 
walian Vilage Sotei, Honolulu. April 1-7: 
Glaucoma Course, Massachusetts Eye and Ear 
infirmary Besten, April 5-7. 
‘International Symposium on 
Florence: Italy. Aprit 13-16. : 
Jules Steir Lecture and Postgraduate Seminar, 
Century Plaza Hotel, Los Angeles, April 20- 
21. 3 ; 
American Boardèof Gphthaimology Oral Exami- 
nation, Bhiladeiphia, April 23-26. 
Refresher Course aad Walter Wright Lecture, 
- Hospitalfor Sick Children, Toronto, April 27- 
28. : 
Royal Ausiralian College of ‘Ophthalmologists, 
Maridarin Hotel, Singapore, April 29-May 5. 


Cataract Surgery, 


May 


Association fer esearch in Vision and Ophthal- 
-- mology, Sarasota, Fla, May TES 


Second Hienniat Symposium, Manhattan Eye, 
Ear anc Throat Hespital, New York, May 5-6. 





international Medical Contact Lens Symposium, 
Kyoto; Japan, May 9-10. 

International Conference on Myopia. Yoko- 
hama, Japan, May 10-12. 

International  Strabismological 
Kyoto, Japan, May 10-12. 

international Glaucoma Congress, Kyoto, Ja- 
pan, May 11-12. 

international Society for Cornea Research, 
Kyoto, Japan, May 12-13. 

international Congress of Ophthalmology, Kyo- 
to, Japan, May-14-20. 

International. Intraocular Implant Society, Na- 
goya; Japan, May 20-23. : 

international Congress. for Eye Research, 
Nemuno-Satoe, Japan, May 20-25. 

Pacific Coast. Oto-ophthalmologicai Society, 
Newport Beach, Calif, May 21-25. 


Association, 


June 


Second World Congress of Ergophthalmology, 
Stockholm, June 13-16. 

American Medical Association Annua! Conven- 
tion, St Louis, June 17-22. 


July 


American Association of Pediatric Ophthalmol- 
ogy, Williamsburg, Va, duly 5-8. 


September 


international Commission for Optics, Madrid, 
Sept 10-17. 


October 
American Board of Ophthalmology Oral Exami- 
nation, San Francisco, Oct 12-15. 
American College. of Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. 
American Academy of Ophthalmology, Kansas 
City; Oct 22-26. 


1979 


danuary 


Written -Examination of American Board of 
Ophthalmology, Jan 20. 


February 


Latin American Council on Strabismus, Medel- 
lin, Colombia, South America, Feb 16-20. 


Calendar of Events 


N 


t 
7? 
` 
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5 LOOSE LEAF VOLUMES 
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OPHTHALMOLOGY 


edited by Thomas D. Duane, M.D, Ph.D, FACS. 


benefits you cant afford to miss: 


You are informed, on a regular basis, 
of all that is new, including 
advances in techniques of 
ophthalmic surgery. 

Appropriate equipment, and 
rationale of its use, iz reviewed. 

Ne charge for preview! Harper and 


A 


Rew will send you CLINICAL OPHTHALMOLOGY, 
ALL 5 VOLUMES, for a generous 30-day, 


no-cost examination. 


loose leaf concept: new pages for old! 


First set of easy-to-inser- revision 
Pages.automatically willbe sent to 


CLINICAL OPHTHALMOLOGY subscribers at no 


extra charge, along with instructions 


- on how and where to insert new Pages. 


Revisions in future years are optional. 


look what you get: 
* 5 leose leaf volumes, 
concise and comprehensive 
3,000 pages 
212 chapters encompassing 
the entire field of ophzhalmology 
* all information clinica in scope 
* 156 impressive contriEutors, 
experts in their specialties 
3,030 clear illustrations 
and photos, plus 6 color plates 
367 tables and figures 
for fast analyses 
8 x 10”, easy-to-handle size 
annual revision service 
seperate computerized index, 
updated for new revisian Pages 
— 


| 
| 
| 
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SB ae et ee commen e a a SE S 18. ahs ee ws 


Please send me on 30-day approval or phone 301-733-2700 task for Mrs. Taylor): 


O CLINICAL OPHTHALMOLOGY, 5 VOLS., $275 

O Enclosed is my check for $275 (We pay Postage, handling.) 

C Please bill me full amount, $275, plus postage, handling, 33.00 
C Please bill me $ per month. ($10 minimum.) 


Name 





(please print) 


Add ress : : 
Ro ee ee BS ee 
A a 4 


Gy E e 28 ene Ot State aks es h Zip 


No deposit; no interest; no carrying charge. 
Postage and handling costs will be included in installments. 
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OLOGICAL SYMPOSIUM 
MANHATTAN EYE, EAR AND THROAT HOSPITAL ALUMNI ASSOCIATION : 
Friday and Saturday, May 5 and 6, 1978 at the Hotel Pierre, New York 
















. : Guest Speakers . 
Frederick C. Blodi, M.D. 
Lorenz Zimmerman, M.D. 


Symposium Chairmen Certification Fee: $200.00 

Brian J: Curtin, M.D. 14 credit hours in Category Includes.2 luncheons, coffee 

Arnold I. Turtz,M.D. lof Physicians’ Recognition breaks and cocktail party. 
Award of the American Residents’ fee $75 with letter 


Medical Association from Department Head. 







Write for information to: 
William F Regan. Jr., M.D. 
< Registrar 
421 Huguenot Street 
New Rochelle, N.Y. 10801 


m will cover anterior segment microsurgery, 
specialized cataract techniques (phacoemulsification, pseudophakos — 
_ implantation), vitreous surgery, photocoagulation, plastic surgery, 
> glaucoma, ocular motility and miscellaneous subjects. 


Registration limited. 





- The two-day progra 























OPHTHALMOLOGY BOARD REVIEW COURSE 
DECEMBER 12-17, 1977 


7 < sponsored by — 
oa THE DEPARTMENT OF OPHTHALMOLOGY 


The University of Texas Health Science Center at Houston, The Medical School 








The Annual Ophthalmology Board and Recertification Review Course will 
begin at 8:00 a.m., Monday, December 12th and end at noon, Saturday, 
December 17th. Lunch will be served each day. 


l Tuition. $500.00 
-For further information, contact: 
Department of Ophthalmology 
1100 Hermann Professional Building 
Houston, Texas 77030 
Phone: (713) 790-1100 
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News and Comment 


Oculoplasic Surgical Dissection 
Course.—The Ophthaknology Depart- 
mert ef he New York Medical 
College- Westchester County Medical 
Cenzer will. be presenting an oculo- 
plaszic surgery course every May and 
Novamber. The-sessien held Nov 2-5, 
197% will bewriented toward the prac- 
tical surgicz] approach to various lid 
and orbital aroblems. Cosmetic bleph- 
aroplasty, lt epharoptesis surgery, lid 


-o Pecoastruction, lacrimal surgery, or- 


© bita recons: ruction, entropion, ectro- 


pion, orbitalfraetures and tumors will 


-be covered. The objectives will be to 


provide practiciag and resident sur- 
geors with .n integrated oculoplastic 
surgeeal course ampleying live oper- 
atiors, videc tapes, filris, lectures, and 
pertecipant™ cadaver surgery. The 
fecu ty will include over 25 authorities 
frone numersus specialties. For infor- 
mation contact the course directors, 
Michael Durn, MD, or Pierre ‘Guibor, 
MD, Oculopastic Coarse, 630 Park 
Ave, New York, NY 10021, 


‘Ophthaimi: Microsuzgery.—A_ three- 


— day sourse ia advanced techniques in 
| ophtaalmic raicresurgery, with partic- 
ular referense to ultrasonic fragmen- 


tation fer in raocalar aurgery, will be 
giver Nov 1C-12, 1977 in Houston. The 
coarse directar is Louis J. Girard, MD. 
Fer iaformation write Louis J. Girard, 
MD, 4126: Seuthsest Freeway, Suite 
500, Heustom TX 77027, 


Clinical Coaference.—An all-day clin- 
teal conference will be held Nov 17, 
1977, at the University of Texas in San 


_ Antoaio. The guest speaker will be Dr 
f Jared Emery from Houston. For 
farther 


information — contact Dr 
George W. Weinsteix, Division of 
Ophthalmology, University of Texas, 
San Antenio, 


Cortinued {ducation.—An intensive 
contirued edecation course reviewing 
basie and clizieak ophtaalmology will 
be held Dee 3,4, and 9-11, 1977, for the 
New ©nglanc region in Boston. For 
further information contact Dr David 
Miller. 3839 Brookline Ave, Boston, MA 

15. 
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Midwinter Meeting._The seventh 
annual midwinter meeting of the 
Colorado Ophthalmological Society 
will be held Jan 21-25, 1978 at The 
Lodge at Vail, PO Box 1168, Vail, CO 
81657. Write directly to The Lodge for 
room reservations and identify course. 
Guest speakers will be Jared Emery, 
Joel Glaser, Ronald Michels, and 
William Scott. For further informa- 
tion write William E. Smith, MD, 
program chairman, Colorado Ophthal- 
mological Society, 1601 E 19th Ave, 
Denver, CO 80218. 


Neuro-ophthalmology.—The fourth 
annual Roeky-Mountain neuro-oph- 
thalmology course will be held Feb 15- 
17, 1978 at Tamarron, Durango, Colo. 
For information contact Thomas J. 
Carlow, MD, e/o Neuro-ophthalmol- 
ogy Course, Department: of Neurol- 
ogy, University of New Mexico School 
of Medicine, 2211 Lomas Blvd NE, 
Albuquerque, NM 87131. _ 


Ophthalmic Microsurgery.—A course 


on ophthalmic microsurgéry will be 
held Feb 16-18, 1978 (basie), and Feb 
20-22, 1978 (advanced), atthe State 


University of New York -Downstate _ 


Medical Center, Brooklyn; NY. The 
course director is Dr Riehard C. Trout- 
man. The participants may also 
attend a course in microsurgical lens 
implant techniques, which will be held 
on Feb 19, 1978. Dr Henry M. Clayman 
of Miami will give this course. For 
further information contact Mrs Syl- 
via Baer, State ‘University of New 
York Downstate Medical Center, Divi- 
sion of Ophthalmology, 450 Clarkson 
Ave, Brooklyn, NY 11203. 


Plastic Surgery.—The tenth Interna- 
tional Congress on Ophthalmic and 
Otolaryngological Plastic Surgery will 
be held March 10-19, 1978 in Cairo, 
Egypt. For further information con- 
tact Dr Ralph L. Dicker, 245 E 63rd St, 
New York, NY 10021. 


Contact Lens.~The 18th annual In- 
structional Course in Contact Lens 
Fitting by the Ophthalmologist will be 
held in New Orleans, March 9-11, 1978. 
This course is organized by the 
Rudolph Ellender Medical Founda- 
tion. For further information contact 
Dr Joseph A. Baldone, Roof, Delta 
Towers, New Orleans, La 70112. 














AMA Meeting.—The American Met 
ical era ah meet in St Lo 


of 150 words omless to George 
Weinstein, MD, Seeretary-Represe: 
tative for Program, 7703 Floyd Cu 
Dr, Sañ Antonio, TX 78284, Abstrac 
regarcing scientific exhibits shou 
submitted to Edward F., Cot 
Represenzative for Scientifi 
its, Department of Op 
Yale University: School o 
333 Cedar, New Haven, CT 6 
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takes plaze 
Saturday of e 


tional Eye Institute- 
released the results 





diseases ard blindness 


d pressure, 
ventricular hypertrophy, and a history 
of lung infection. Macular degenera- — 
tion was found more common among 
women than men. These studies were = 
undertaken by Mr Harold A. Kahn, 
former chief of the NEI’s Office of 
Biometry end Epidemiology, and by 
Dr Howard M. Leibowitz, chairman of 
the Department of Ophthalmology, | 
Boston University: School of Medicine. 
Detailec results can be found in the. 
published article in the July issue of. 
the American Jowrnal of Epidemiol- 
ogy. 
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BASCOM PALMER EYE INSTITUTE 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
. =- Presents 
VITREOUS SURGERY FOR 
THE ANTERIOR SEGMENT SURGEON 


December 7-10, 1977 
Americana Hotel 
Miami Beach, Florida 

Faculty 
George Blankenship, M. D. 
Henry. Clayman, M. D. 
Jackson Coleman, M. D. 
Nicholas Douvas, M. D. 
Daniel Eichenbaum, M. D. 
Henry Edelhauser, Ph.D. 
Richard Forster, M. D. 
Jonathan Herschler, M. D. 
Norman Jaffe, M. D. 
David Kasner, M.D. __. 
Robert Machemer, M. D. z 
-Edward W. D. Norton, M. D. 
-Program Chairmen 
Robert Machemer, M. D. 
- Daniel Eichenbaum, M. D. 


‘he advent of automated vitreous surgery is a major breakthrough in the therapy of 
retofore unmanageable conditions. The uses of vitreous surgery are of benefit not only 
the retina surgeon, but also to the anterior segment surgeon. The purpose of this 
mposium is to discuss the application of these techniques for anterior segment surgery, 
d to provide instruction in the various modalities. ne 


This program is accredited in Category | for the Physicians’ Recognition Award of the 
merican Medical Association. Registration fee is $250 for practitioners and $150 for 
sidents upon application by their Department Head. Elective practical courses on 
imal eyes will be available at a cost of $50 per session—limited enrollment. Mail 
gistration fee (U.S. dollars only), payable to “Continuing Education in Ophthalmology, 
Inc.’’, Bascom Palmer Eye Institute, P.O. Box 520875, Miami, Florida 33152. 
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~ The Second ‘Lens Implant and Cataract Surgery Symposium jointly sponsored by the 
‘| Bascom Palmer Eye Institute, University of Miami School of Medicine; St. Francis Hospital 


and the Miami Eye Foundation will immediately follow this meeting—December 11-15,- 


1977, Americana Hotel, Miami Beach, Florida. 
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LENS IMPLANT AND CATARACT SURGERY SY! POSIUM 


SPONSORED BY | 
~- BASCOM PALMER EYE INSTITUTE 7 
UNIVERSITY OF MIAMI SCHOOL OF MEDICI ' 
ST. FRANCIS HOSPITAL 
AND THE 
MIAMI EYE FOUNDATION, INC. 
DECEMBER 11-15, 1977 . 
_ AMERICANA HOTEL, MIAMI BEACH, FLORIDA 
FACULTY 
oe GUGLAS ANDERSON, M.D. CHARLES KELMAN, MD. 
> aR BINKHORST, M.D. RICHARD KRATZ, M.D. 


A. EDWARD MAUMENEE, M 


EDWARD NORTON, M.D. 
D NIEL EICHENBAUM, M.D. DAVID SHOCH, M.D. 


RICHARD FORSTER, M.D. JOHN SHOCK, M.D. 
MILES GALIN, M.D. 







































BRADLEY STRAATSMA, M.D. 
> NORMAN JAFFE, M.D. JERALD TENNANT, M.D. 
HERBERT KAUFMAN, M.D. RICHARD TROUTMAN, M. D. 







-| PURPOSE 










-The past decade has witnessed a most exciting revolution in cataract surgery modalities, i including 
_| (ens implantation, automated extracapsular surgery and technically improved intracapsular. cataract 


jurgery. As a result the pressures pene on the modern cataract surgeon by colleagues and patients 
‘| are enormous: 













-This symposium will proceed from the eminently successful 1975 BASCOM PALMER-ST. “FRANCIS 
_| IMPLANT SYMPOS UM. Instruction will be provided by some of the world’s leaders ir anterior segment 
surgery. This, together with workshops and lectures, will place these modalities in perpeti ive for bo 


the EET A and the experienced. Lens implantation techniques and advances will be especia 
emphasized. 
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REGISTRATION FEE $450 


PROGRAM CHAIRMEN 
NORMAN S. JAFFE, M.D. 
HENRY M. CLAYMAN, M.D. 


FOR INFORMATION WRITE TO: 
MS. LYN JOHNSON 
MIAMI EYE FOUNDATION 
1680 MERIDIAN AVE. 
MIAMI BEACH, FL. 33139 


MAKE CHECK PAYABLE TO 

. MIAMI EYE FOUNDATION 

APPROVED CONTINUING EDUCATION CREDIT AMA CATEGORY 1 
l : The Bascom Palmer Eye Institute, University of Miami School of Medicine is sponsoring a | 


symposium ‘Vitreous Surgery for the Anterior Segment Surgeon” imme 
seting— December Z- 10, 19/7—also at the Americana Hotel, Miami 









































































Clinical Refraction and Visual Science, by John 
Levene, MSc, D Phil, FSMC, FBOA, with illus, 


6, Butterworth & Co, London, 1977. 
nis book is a delight to read for 
ne who likes the historic develop- 
ment of an idea. Integration is 
tempted of optics, anatomy, physiol- 
and psychology. Tribute is paid to 
iliam Porterfield, the inventor of 
jptometer and founder of ophthal- 
and physiologic optics in Great 
itain. Credit is given to C. E. 
Goodrich who in 1827 in the United 
ates discovered and corrected his 
mastigmatism independent of G. B. 








e following four main sections: a) 
nple” ocular refractive errors from 
r detection to aspherical lenses; (2) 
tment and aberration of the 
s optie system, mechanism of 
modation to multifocal specta- 
neluding night myopia (here one 
ht take exception to the implica- 
of the Stiles-Crawford effect on 
93); (8) astigmatism; and (4) corneal 
act lenses traced from Leonardo 


r graphs of functional relationships 
re used. Fine line drawings, and 
yme poor quality half-tone pictures 
ustrate the text. The extensive, 
notated bibliography is in itself a 
sure of information. This book is 
manual of clinical refraction. It 
be enjoyable supplemental read- 
ng for the advanced student of visual 
science and the practitioner of oph- 
thalmology. 

ou HL J. KOLDER, MD, PRD 
Iowa City 


atric Problems. in Ophthalmology, edited 
Jerome T, Pearlman, MD, George L. Adams, 
and Sherwin H. Sloan, MD, with illus, 167 pp, 
12.50, Charles C Thomas Publisher, Springfield, 
IH, 1977. 
- Thisis an interesting compilation of 
sontributions by ophthalmologists and 
psychiatrists concerning various prob- 
ms of ophthalmology that have a 
psychiatric overlay. Fascinating is the 
first chapter on the psychologic 
importance of the eye. Another valu- 
able chapter deals with the reaction. of 





emotional aspects of a child hospital- 


Airy’s description. The book contains ` 


Vinci to Wichterle. Few formulas - 


-a patient to the loss of his sight. The. 


dealt with adequately and informa- 

tively. The factitial eye problems 

should always be kept in mind when 

the physician is dealing with an 

unexplainable external eye condition. 
F. C. Bron, MD 
Iowa City 


Self-Assessment of Current Knowledge in Oph- 
thalmolegy, by Timethy Van Scott, MD, and 
Sidney Jay Weiss, MD, 265 pp, $15, Medical 
Examination Publisking Co, Inc, Flushing, NY, 
1977. 

This compilation of multiple-choice 
questions attempts to organize cur- 
rent ophthalmic knowledge based on 
publications that appeared between 
January 1965 and June 1976 in the 
American Journal of Ophthalmology, 
The ARCHIVES, the British Journal of 
Ophthalmology, Transactions of the 
American Academy of Ophthalmology 
and Otolarynagolegy, International 
Ophthalmology Clinics, and Investiga- 
tive Ophthalmology. Emphasis is 
placed on facts pertinent to the prac- 
tice of ophthalmolegy. The statements 
are followed by four foils, one of which 
is correct. The answers are listed at 
the end of this pocket-sized ringbook. 
Affirmative phrases and negative 
statements (“least correct,” “except”) 
are used, but there are no complicated 
multiple-choice constructions. Asinall 
such attempts. to convey information 
by quizzing, the reader will rejoice if 
his preference agrees with that of the 
authors’ (of the original article) or the 
interpretation by the authors of. this 
book, and will be offended if he 
disagrees. Since every question -is 
referenced, the reader can form his 
own opinion by further reading and 
will benefit either way. Some people 
might prefer se study a balanced text- 
book rather than the well-meaning, 
but. not authoritatively integrated, 
information cf a question-and-answer 
book. Since raultiple-choice questions 
are here to stay, at least for some 
time, I can see a reluctantly admitted 
need for suck a presentation. 

H. J. Koper, MD, PaD 
lowa City 


The Eye in Cheomesome Duplications and Defi- 
ciencies, by Marcelle Jay, BSc, MPhil, 249 pp, with 
illus, $22.50. Marcel Dekker, Ine, 1977. 

The development of cytogenetic 
techniques over the past 20 years has 
produced a prodigious body of infor- 
mation about chromosomal abnormal- 
ities as they relate to ocular defects. 
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ized for a strabismus operation are. = Recognition of previously unappre- 


-ciated syndromes and of chromosomal 






aberrations continues to occur with 
surprising frequency. It is somewhat 
distressing to observe that the great 
majority of these observations are 
made by nonophthalmologists even 
though ocular aberrations are present 
in most cases. Thus, familiarity with 
this excellent, concise, and lucid text 
covering ocular defects associated 
with chromosomal structural abnor- 
malities is warranted. 

The first chapter provides an excel- 
lent review of the concepts and terms 
of cytogenetics so that the clinician 
can understand them. The discussion 
begins with mitosis, meiosis, and cyto- 
genetic technique. 

The next chapters review chromo- 
somal deletion disorders with ocular 
components. In addition to discussions 
on incidence, phenotype, ocular abnor- 
malities, and cytogenetics, exhaustive 
literature review tables permit assess- 
ment of various feature frequencies at 
a glance. 

A chapter on Turner’s syndrome 
deserves special mention because of 
the frequency of the disorder and the 
large amount of data contained in this 
chapter. Finally, duplications, translo- 
cations, and inversions are discussed. 

The importance of genetics in clin- 
ical and research medicine is increas- 
ing at an almost geometric rate. 
Optimal practice of medicine necessi- 


tates staying abreast of these devel- - 


opments. Most will find Dr J ay’s book 
extremely useful in achieving this end 
with respect to cytogenetics and 
ophthalmology. 
Frank Jupiscn, MD 
Iowa City 


The Waysiders: Reading and the Dyslexic Child. 
by R.M.N. Crosby, MD, and Robert A. Liston, 242 
pp, with illus, $9.95, New York, John Day Co Ine, 
1976. 

The Waysiders: Reading and the 
Dyslexic, Child, by R.M.N. Crosby, 
MD, and Robert A. Liston is an 
extremely well-written book on a 
subject that needs greater under- 
standing by all, dyslexia. Dr Crosby, a 
neurologist-neurosurgeon, has teamed 
with Mr Liston to present an accurate 
and very readable treatise on the 
topic. Parents, teachers, psychologists, 
and physicians are the intended 
audience. Dyslexia is a neurologic 
disorder of reading, yet there is an 
associated problem which goes beyond 
and involves perceptual disorders that 
create difficulties in writing, arith» 


Books 


ed 









“who have 





metic, aad speech. Ten percent to 15% 
of childeer who enter kindergarten 
may be affected. In 50% of the cases, 
the protiera is an inherited dysfunc- 
tion. 

The bocx is divided into four 
sections. The first deals with a 
deseription of dyslexia. There is then 
a very iafcrmative discussion of the 
way in wich normal reading is 
learned. Case histories of affected 
children are presented. Finally, the 
authors diseuss some potential solu- 
tions ta che problem. 

I found the book to be exceptionally 
clearly writzen and highly education- 
al. The magnitude of the problem, the 
numbers afected with dyslexia, and 
the fact chat something can be done 
for mostiof these children make this 
book a very amportant source of useful 
and potertially beneficial information 
for all »sararts, teachers, psychol- 
ogists, aad physicians. It is unre- 
servedly zecaramended, 

Joun H. MENSHER, MD 
lowa City 





Visual Impairment in the Schools, by Randall K. 
Harley, Phibanc G. Allen Lawrence, MD, 153 pp, 
with illus, 210.75, Springfield, I, Charles C 
Thomas Pubdsher, 1977. 

Visual Tmocirment in the Schools 
by Drs Raadell K. Harley and G. Allen 
Lawrence. is a well-written and con- 
cise guide fo- those who are involved 
in the special education of persons 
visual difficulties. The 
review of ecuar anatom y and patholo- 
gy is rather well-illustrated and 
straight-ferward. The line drawings 
are instructive. The brief discussion of 
disease states is certainly sufficient 
and is early presented. Vision 
screening tess are described. Meth- 
ods for max mizing residual vision 
performanse əf the child with such a 
handicap gre outlined. Glare, bright- 
hess, contrast. image-size, background 
Hluminatios, end the appropriate time 
to allow for scaoolroom activities to be 
accomplished are items that are 
discussed. In eddition, there is a well- 
written ane eesily understood presen- 
tation of law vision aids, which are 
useful for the visually impaired child. 
There is, æ tne end of the text, an 
appendix witk an outline format to 
help the class-oom teachers in their 
roles in spezia educational settings. 

In all, thetbook is a nice teaching aid 
that would be of great help to those 
involved ir schools where visually 
impaired eailcren are taught, and 
Where differert system designs are 
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recaired to maximize the visual abili- 
ties ef children with many different 
ocader problems. 
JoHN H. MENSHER, MD 
Iowa City 


GErurgie Plastique Orbito-Palpebrale, by Jac- 
gue Zoagier, Paul Tessier, Francois Hervouet, 
Mars<i Woillez, Michel Lekieffre, and Patrick 
Dezzcase, 498 pp, with illus, France, Masson et Cie, 
DT 





"Es is the annual report to the 
Freeh Ophthalmological Society for 
1977 The text deals with surgical 
preesdures arcund the eye and is 
wreer by three ophthalmologists, 
tw= xeneral plastic surgeons, and one 
hee~surgeon. The illustrations are 
exczent, and the information is 
useri, 

& gical procedures on ocular ad- 
nexe have, in western European coun- 
trie. fallen to specialties other than 
opl=talmology by default. The oph- 
thazmologists in these countries seem 
to = so preoccupied with microsur- 
gica techniques of the anterior seg- 
mer. cr retinal detachment oper- 
atices that little time and effort is 
Spe= on surgical procedures of the 
lids ze orbit, or the lacrimal apparat- 
us. this way, the orbital procedures 
are _saally referred to the neurosur- 
geo procedures on the lids are 
refered to the plastic surgeon, and 
opeæ ions on the lacrimal system to 
the -waxillofacial surgeon. This ob- 
vious; has produced regrettable re- 
sulte soth for the patients and the 
opht-almologists. 

TEs book pays at least lip-service to 
the æza that the situation should be 
redr=zed. However, the book succeeds 
only zartially. The large bulk of the 
text a devoted to maxillofacial 
surg=¥ that is concerned with con- 
geni œ anomalies of the face and the 
crann. This obviously is outside the 
sphe of interest and competence for 
the waa! ophthalmic surgecn. While 
enuc=ations, eviscerations, exentera- 
tions id procedures, and operations 
on tk= Jacrimal system are di scussed, 
the G=ussion is done in a somewhat 
supele], abbreviated form, and 
man} >f the modern thoughts and 
aSpeC= are not mentioned. The inten- 
tions < the authors are good, but 
whetl = the text will succeed in 
gettip= the European ophthalmic 
surge=® again interested in operating 
on the structures that are designed to 
protee” the eye remains to be seen. 

F. C. Broni, MD 
Iowa City 















Diabetic Retinopathy, by Alberto Urre 
Zavalia. MD, Paes 125 pp, 117. ilus, 
Masson Ine, 1977. ; 

Dr Urrets-Zavalia has writte 
very readable «md instructive t 
Diabetic Retinopathy. It is elini l 
oriented and contains à great deal 
useful information. As he states i 
preface, -he has not co 
exhaustive treatise i 
gathered his thou: is, 
of many others, on thi 
diabetes and the aye and 
therapy for the diabetic ocu 
cations. L-enjoyed the book and 


particulary helpful the orientatio 
serelationto t 


















































the illustrations in ¢] 
descriptive text. The book i 
small-print, double-eolumn 
This presents ne difficulty. Th 
a few typographical errors. O rall 
believe the book is informative am 
clinically valuable. Of course; there 
controversial concepts and approach: 
presented. One must realize, as t 
author points out, that this. book: is 
basically a compendium of his beliefs 
and experiences concerning diabet 
retinopathy. z 
JOHN H. MENSHER, MD 
lowa City of 


Controversy in Ophthalmology, edited by Ro : 
Broeckhurst, MD, 8. Arthur Boruchoff, M 
B. Thomas Hutchinsen, MD, and Simmo: 
Lessell, MD, 959 pp, ilus, $40, Philadelphia, W 
Saunders Zo, 2977. 

This is a most fascinating and stim 
ulating bock. In dose to a thousan 
pages, the dook contains most of. the 
problem areas of present ophthalm 
ogy; it is a report on the state of the 
art in ophthalmology. The approach 0 
the book is anusuai, but most reward 
ing. The editors selected @ numberof. 
controversial topics. One editor intro- 
duces the problem and delineates the 
issue. The tepic is then discussed byat 
least two essayists who present. opp 
site views. The editor then summa- 
rizes the arguments and draws conclu: 
sions. Thirty such topics are discusse 
and nearly all ef them make inter- 
esting reading. r 

Some cf these arguments are really . 
classic, for instanee, the chapter on 
the use af steroids in herpes simplex 
keratitis. Most of us would probably 

go along with the ideas presented in 
the first essay fwritten by Deborah 
Pavan-Langston and Mark B. Abel: 
son) and concede that there is an 
occasiona: indication for steroid appli- 
cation in ocular herpes, However, one 
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not help but be impressed and 
joved by the strong grguments put 
orward by Phillips Thygeson against 
ny and all use of corticosteroids in 
his type of keratitf We all know 
hat Dr Thygeson has repeatedly 
poken out on this topic in his forceful 
nd persuasive manner, but to have 
nis arguments here, in one chapter, is 
most worthwhile contribution. A 
milar discussion revolves around the 
question of when one should operate 
jr congenital strabismus. Here 
again, the well-known diversity of 
opinion between the East Coast (Mar- 
shall M. Parks) and the West Coast 
Jampolsky) becomes very 
vious. To see the arguments of 
these investigators side by side is 
dvantageous for us all. 
‘Other controversial issues are per- 
aps less well known. The chapter on 
uveitis workup is quite interesting. 
While one author believes that such a 
vorkup is still indicated and fruitful 
David L: Knox), another author from 
me- institution regards the 
entional uveitis workup as obso- 
(A. Edward Maumenee). Recent 
roversy also concerns the patho- 
enesis of optic atrophy in glaucoma. 
Jere, Stephen Drance presents the 
conventional idea that this is mainly 
tue. to ischemia, while Maumenee 
believes that such atrophy is owing 
more to the interruption of axoplas- 
mic flow. The sagacious and perspica- 
ious remarks of Douglas R. Anderson 
to find a compromise between 
ese two divergent opinions. 
A most unusual discussion is pre- 
sented, in the first chapter, on the role 
f the optometrist in the delivery of 
eye care. The ophthalmic point of view 
is presented by Byron H. Demorest 
and David M. Worthen, while Henry 
B. Peters speaks for the optometrists. 
This chapter should be most useful 
reading for any young ophthalmol- 

ist who contemplates opening a 
private practice. 
- Other chapters are difficult to eval- 
uate. Those chapters that deal with 
cataract- surgery (for instance, phako- 
emulsification and intraocular lenses) 
contain contributions that are not 
ased on firm data and statistics, and 
therefore the arguments somewhat 
resemble the discussions on religious 
issues that were held during the 16th 
and 17th centuries. The arguments 
presented in this book are often more 
“ transcendental speculation than scien- 
tific evaluation. Three chapters deal 
with surgical aspects of retinal de- 
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tachment, and here, the division 
between those physicians who like to 
operate on every retinal hole or reti- 
noschisis, and those physicians who 
advise conservative approaches is 
quite obvious. In the chapter on the 
role of corticosteroids in the manage- 
ment of optie neuritis, the contribu- 
tion by Alan C. Bird from London has 
now been amplified by a final report 
(Br Med J 1:1495, 1977). This elegant, 
masked study has proved that a retro- 
bulbar injection of corticosteroids has 
no effect on the fina! outcome of optic 
neuritis. Shirley Wray from Boston, 
on the other hand, argues for the 
systemic use of corticosteroids or 
adrenocorticotropic hormone (ACTH) 
in the treatment of this disease. Most 
informative is the discussion on alco- 
hol and tobacco amblyopia. This 
discussion highlights the difference of 
opinion and interpretation between 
the ophthalmologists in Great Britain 
and those in the United States. 

Some of the chapters are less infor- 
mative or have already become obso- 
lete. For instance, the chapter on 
presumed histoplasmosis does not con- 
tain a contribution from an author 
who would challenge the existence of 
such an entity, which has become even 
more questionable after the recent 
reports from Europe where identical 
lesions have been observed, even while 
there is no histoplasmosis in Western 
Europe. Only the final discussion by 
one of the editors (Robert J. Brock- 
hurst) emphasizes the illusionary con- 
cept of this cwndition. In other chap- 
ters, eg, the chapter dealing with the 
proper management of gliomas of the 
anterior visual pathway, the diversity 
of opinicn is so great that one might 
well believe that the authors are 
discussing different entities. And, 
maybe they are doing so. The ophthal- 
mologist (Joel S. Glaser) correctly 
points owt that the so-called glioma of 
the orbital part of the optic nerve is a 
benign hamartoma, whereas the neu- 
rologists and radiologists believe that 
the glioma cf the intracranial optic 
nerve should be surgically excised or 
irradiated. 

In other chapters, the modern devel- 
opment seems to have overtaken the 
discussion. The practically uniform 
great success of pars plana vitrectomy 
has taken a lot of wind out of those 
authors whe initially opposed this 
operatien. Similarly, the modern mi- 
erosurgical modified Mohs’ technique 
of excising malignant lid tumors 
makes the argument for a radiothera- 


peutic approach somewhat obsolete. 
In the chapter on diagnostic 
techniques for orbital lesions. the 
presentation on echography is rather 
deficient and does not list the contri- 
butions of the quantitative A scan. 
This is just like presenting the hors 
d’oeuvres but denying the main dish. 
Similarly, the chapter on orbital phle- 
bography is obsolete. This is an exam- 
ination method that has been su- 
perceded. The discussion on the meth- 
odology of gonioscopy is interesting 
from a historical point of view. The 
use of the Koeppe lens is something 
that only the physicians in the area 
around San Francisco Bay consider as 
adequate; practically everybody else 
has switched to the slit-lamp gonios- 
copy. The problem of ocular hyperten- 
sion and glaucoma has just recently 
been elaborated in this journal (Arch 
Ophthalmol 95:585-589, 1977). 

As a final word, Controversy in 
Ophthalmology is a magnificent tome 
that should be available te every 
ophthalmologist in practice or in 
training. It is a true “summa” of 
ophthalmic knowledge for AD 1977. 

F. C. Broni, MD 
Iowa City 


The Theory of Binocular Vision, by Ewald 
Hering; Bruce Bridgeman, Lawrence Stark (eds), 
218 pp, with illus, $24.50, New York, Plenum 
Press Ine, 1977. 

Few books remain pertinent for 
over 100 years. One such book, 
however, is Hering’s contribution to 
binocular vision. Ewald Hering was 
one of the giants of sensory physiol- 
ogy. He was successively prefessor of 
physiology at the University of Vien- 
na, the University of Prague, and the 
University of Leipzig. 

This book is about the neurological 
control of ocular movements. Hering’s 
principal concept is that the eye move- 
ments are governed by one neurolog- 
ical control system that commands the 
“double eye” as a single organ. In 
general, the nativistic theories that 
Hering presents put him in opposition 
to the great. empiricist, Hermann von 
Helmholtz. 

We are all indebted te the two 
outstanding visual scientists from the 
University of California, B. Bridge- 
man and L. Stark, who translated and 
edited this masterpiece. 

F. C. BLoDI, MD 
Iowa City z 
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THE CORNEA SERVICE AT WILLS EYE HOSPITAL 
ANNOUNCES 
THE THIRD BIENNIAL 
COURSE ON MANAGEMENT OF 
CORNEAL AND EXTERNAL DISEASES 


i DECEMBER 2-3, 1977 
At the Marriott Hotel, City Line Avenue, Philadelphia, Pennsylvania 





Guest Speakers: \ 


Dan Jones, M.D. Baylor University 
Houston, Texas 
Herbert E. Kaufman, M.D. Louisiana State University, 
New Orleans, Louisiana 
Cornea Service Wills Eye Hospital | 
Peter Laibson, M.D., Director | 
Juan Arentsen, M.D. 
Michael Naidoff, M.D. 
Registration Fee: $175.00/includes luncheons and banquet. (Residents and Fellows 
$75.00) Checks should be made payable to Corneal Conference and mailed to Cornea. 
Service, Wills Eye Hospital, 1601 Spring Garden Street, Philadelphia, Pa. 19130 o 
For registration and further information please contact: 
Juan Arentsen, M.D. Cornea Service 





Wills Eye Hospital (215) 972-6273 
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VERSATILE: A single instrument 
records both the EOG and the ERG. 
In ERGemode, switch-selectable 
recording parameters optomize for 
conventional ERG, Flicker, Early 
Receptor Potential, or Oscillatory 
Potential. A plug-in digital averager 
€xpancs system capability to include 
visual evoked respanses (VERs) and 

- low-level ERGs(eg., with eyelid rather 

than contact lens electrodes). Both 

‘ RG /EDG anctaverager are available 


4 


in ether single-or dual-channel 
` versions. Also available is a complete 
h selection of accessory instrumentation, 
: including stimulators, electrodes, and 
moniter oscilloscape. 


OS STIM 


LEFT 





” VISUAL ELECTROPH 
1 ___ TEST SYSTEM 


ACCURATE: ERG and VER responses 
are stored in digital memory to achieve 
the high frequency response 
necessary to record the ERG and VER 
with fidelity. 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls allow technical personnel to 
obtain high-quality records with 
minimal training. All responses are 
plotted at relatively slow paper speed 
to create compact records. Repeated 
activation of playback switch makes 
multiple copies of stored ERG or VER 
waveforms for teaching, reporting and 
multiple filing 


VISUAL ELECTROPHYSIOLOGY TEST SYSTEM 


OD STIM 


occip —y /\ ~ 
V V 


RIGHT 
occiP 


t 
FLASH 











1. ERGtom normal dark -adapted 
eye Above: “Normal” mode: Below: 
“OSC” mode, gain mcreased. In 
‘OSC" mode the response is filtered 
b to emphasize the oscillatory 

e% patentia 


pais l 


—~Y\ | 


2. Visual evoked responses 
recorded from right and left occiputs 
(dual channel system). The patient 
has an optic chiasm lesion 


yee 





averaged. 


3. ERG recorded from lower eyelid 
with averaging. “N''s at left of traces 
indicate the number of responses 


YSIOLOGY | 
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Faras. 


BACKED BY EXTENSIVE SERVICE 
FACILITIES: Wit- purchase of a 
complete ERG system, trained 
Life-Tech medica instrumentation 
specialists will pravide on-site 
installation and of=rator instruction. 

All Life-Tech in=ruments are backed 
by a nationwide service center network 
supported by a comprehensive factory 
service departmert. 


For aaditional inxermation, call or 
write: 


Life-Tech 
Instruments, Inc. 


80X 36221 - HDUS DIN TEXAS 77036 - (713) 783-6290 


SLEET 


RETINITIS PIGĦENTOSA 






4. AdDove:næmal EOG with 
Lght-peak (derk-trough ratio of 2 4 
Below: abnormal EOG in retinitis 
pigmentosa vith light-peak / dark- 
trough ratio oÃ1 0. (EOG mode, 0.5 
mm Ghart spe=a). 
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_OF Critically Ill Patients 


How: 
When: 
Where: 
Who: 


Why: 


Attend the Symposium on Metabolic Aspects of Critically I Patients 
November 17-18, 1977 
Hilton Palacio del Rio in San Antonio, Texas 


The Symposium is cosponsored by the AMA Department of Foods and 
Nutrition with its Nutrition Advisory Group and the University of Texas 
Health Science Center at Houston. 


Meet with scientists knowledgeable about the metabolic aspects of critical 
illness and techniques of nutr:tional support of critically ill patients. Review 
information on-substrate metabolism and discuss the changes that occur and 
their management after major trauma, during prolonged periods of critical 
illness, and in association with periods of sepsis and organ failure. 


The Symposium meets the:criteria for 13 credit hours in Category 1 for the 
Physician’s Recognition Award of the AMA and 13 continuing education hours 
for registered dietitians by the American Dietetic Association. 


Three-minute presentations are invitec. Submit your 250-word abstract to: Margarita 
Nagy, Dept. Foods and Nutrition. AMA. 535 N. Dearborn, Chicago, IL 60610. 


There is a $30.00 registration fee. 


Here is the program: 


nent è `- 





November 17, 1977 8 a.m.-5 p.m. 
Registration 7:30 a.m. 
Moderator: Stanley J. Dudrick, M.D. 


INTRODUCTION 
| James M. Long IH, M.D. 


BASIC SUBSTRATE METABOLISM 
- CIN STARVATION AND INJURY 

_ STARVATION IN NORMAL MAN 
_ Oliver E. Owen, MD 
EFFECT OF INJURY ON SUB- 
STRATE METABOLISM 

‘Stanley M. Levenson, MD 


~~ BODY COMPOSITIONAL CHANGES 


AFTER INJURY 
< Harry M. Shizgal, MD 


. INTERRELATIONSHIPS OF NUTRI- 
-TIGN AND INFECTION 
NUTRITION AND HOST DEFENSE 
MECHANISMS 

Basry D. Kahan, MD 

CANCER, NUTRITION AND 

= IMMUNITY 

“Edward M. Copeland IH, MD 


Moderator: John F. Burke, MD 
GLUCONEOGENESIS, UREAGE- 


NESIS AND KETOGENESIS DURING © 


SEPIS : 
William R. Beisel, MD. s 


m 


GLUCOSE FLOW IN INJURED 
AND SEPTIC MAN 
Douglas W. Wilmore, MD 


MUSCLE AMINO ACID METABO- 
LISM DURING SEPSIS 
George H.A. Clowes, Jr., MD 


SPLANCHNIC SUBSTRATE BAL- 
ANCES AND BIOCHEMICAL 
CHANGES DURING SEPSIS 
Rapier H. McMenamy, PhD 


General Discussion: METABOLISM, 
NUTRITION AND INFECTION 
Panel: William R. Beisel, MD 

Barry D. Kahan, MD, Stanley 

M. Levenson, MD, Douglas W. 
Wilmore. MD 


November 18, 1977 8 a.m.-5 p.m. 


Registration 7:30 a.m. 
Moderator: James M. Long II, M.D. 


INTERERELATIONSHIPS OF NUTRI- 
TION AND ORGAN FAILURE 


EFFECT OF MALNUTRITION ON GI 
FUNCTION 

Elliott Weser, MD 

THE CONCEPT OF BOWEL REST 
Stanley J. Dudrick, MD : 
EFFECT OF MALNUTRITION.ON 
CARDIOPULMONARY FUNCTION 
George F. Skeldon. MD 5 


= METABOLIC SIGNIFICANCE OF 
< HEPATIC DYSFUNCTION: 





METABOLIC SIGNIFICANCE OF 
RENAL DYSFUNCTION 

Joel D. Kopple, MD 

MULTIPLE SYSTEMS ORGAN 
FAILURE 

John R. Border, MD 


Moderator: John R. Border, MD : 
NUTRITIONAL APPROACHES TO d 


` CRITICALLY I € 


NUTRITIONAL ASSESSMENT OF 
CRITICALLY ILL PATIENTS « 
C.E. Butterworth, Jr.. MD À y 


SELECTION OF APPROPRIATE 
TECHNIQUES FOR TOTAL IV 

FEEDING à 
James M. Long IH, MD 


TECHNIQUES FOR ALIMENTARY 
TRACT FEEDING 
George L. Blackburn, MD, PhD x 


MICRONUTRIENT REQUIREMENTS 
IN CRITICALLY ILL PATIENTS 
Maurice E. Shils, MD, ScD 


SEARCH FOR ALTERNATE OR 
SUPPLEMENTARY ENERGY 
SOURCES 

Ronald H. Birkhahn, PhD 


+ 


SUMMARY 

Arthur D. Mason, Jr.. MD j 

CLOSING REMARKS 

James M. Long Ill, MD PET fe 
i oe ` 


LOG 2 
XENON ARC 
PHOTOCOAGULATOR | 


‘MONOCULAR INDIRECT ATTACHMENT : 


LOG2 INDIRECT 


= Over 890 in use by leading ophthal- = Erect image 

melogi sts and institutions 
= a Portable a Variable illumination 
s Plugs into standard wall socket = Full field illumination independent : 
ee eee of selected reaction size ee 


= Direct end indirect viewing = Easy installation on existing Log2 : 


CLINITEX conor D 


183 Newbury St. 
Danvers, Mass. 01923 U.S.A. varian: 


PLEASE SEND MORE INFORMATION 
[C] 106% [_] INDIRECT OPHTHALMOSCOPE 


Name Title 








Hospital or Clinic 








Address Phone 


City State Zip 


CLINITEX, INC. © 183 Newbury St. @ Danvers, Mass. 01923 U.S.A. 4 






















‘@Orculoplastic Surgica 
i af the 
~ Nem York Medical College - Westchester County Medical Center 


rsday, Nov. 3: Cosmetic Blepharoplasty, Blepharoptcsis. Trauma Surgery 
y Nov. 4: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 
ov. 5: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


Adler: |. Baras; C. Baerman; G. Baum; J. Bergman, V. Boniuk; R. Coburn; 
` Cousins: M. Dunn; D. Gaffin; H. Gouid; M. Guibor; P. Guibor; S. Hecht; 

~ Hoyle; A. Leonard; T. McGovern; D. Praeger; H. Settles; G. Wiggs: $ 
“Wolfley; E. Young; and others. Course Directors: Michael Dunn & Pierre Guibor ii 








: f bai 
© Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic, and Dermatologic Plastic 
Surgeon. To provide the practicing and resident surgeon with an integrated oculoplastic surgical 
course employing LIVE SURGERY, VIDEO TAPES. FILMS, LECTURES and PARTICIPANT'S 
CADAVAR SURGERY. 
INQUIRE: 
Ms. Tamkir 
iS ‘ c/o Dr. Pierre Guibor CREDIT: 
imited Enroliment 630 Park Avenue 34 hrs. credit 
es oes New. York, NY 10021 Category |, A.M.A. & C.M.E. 
(212) 734-1010 
E 
THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON, 
THE MEDICAL SCHOOL 
+ JANUARY 4 THROUGH FEBRUARY 28, 1978 Be 
SEVENTH ANNUAL SESSION Y 
a? à 
is course consists of lectures, laboratory dissection, and demonstrations by an experienced faculty of ophthalmologists and : v 
cientists, It is directed toward. the requirements af residents and prospective residents in ophthalmology. ‘ 
Motility ‘ 
- Physiology Neuro-Ophthalmology . 
Biochemistry Glaucoma 
immunology 
Medical Ophthalmology Visual Fields 
Retinopathy : Optics 
External Disease . Refraction 
Pharmacology Embryology and Genetics 








Tuition is $800.00. For further information and applicatien forms, please write: Richard S. Ruiz, M.D., Chairman, Department of 
Ophthalmology, 1121 Hermann Professional Building, Houston, Texas 77030, A/C 713/ 790-1100. 





Our Small Pupil Feature / 4 
has been Copied TE 


. < 

But Never Equaled e 

| UNIQUELY OPTIMIZED SCHEPENS- q 
POMERANTZEFF OPHTHALMOSCOPE 

t Provides best stereoscopic view of fundus x dea 
a in every clinical case Ks 





Binocular observation 
though small or 
ph urdilated pupils 





my 1N 


Routias posterior pole 
observation through 
¢ lated pupils 








@ptimized view and COMFORTABLE improved headband with soft, thick foam pads 3 
illumination of fundus eS 
: periphe EASY TO USE built in convergence...no accommodation i 


required ... precision optics 
RELIABLE rugged wiring and pressure positive lamp contacts 





MEDICAL INSTRUMENT | 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Masséc qwsetts 02154 
Telephone (617) 894-2200 » Telex 94-G523 


Maximum stereopsis in 
widely dileted pupils. Better 
vision around opacities in 
transparent media 










_ New this year, the Marco HI slit lamp provides 
_ all of the features required by most practitioners 
at a savings of up to $500 or more when com- 

_ pared with other deluxe models. 

-A Hruby lens? It's standard. Easy-to-reach tilt- 

_ ing mechanism? Standard. Focusing fixation 

_ light? Standard. The Marco III is everything you 

need in a slit lamp, precision manufactured with 


| 7] piant 


1409 San Marco Boulevard/P.O. Box 10157/Jacksonville, Florida 32207 /904-396-4210 


naan 


t g.= 
r 


Inflation 


Y- 





- Fighter... 


— ) Marco Ill. 


Dr 


P « 
the optical quality found in all Marco products. 


Start your own fight against inflation. Call 
your nearest distributor today. 


The Marco Ill 
is ready for immediate 
delivery. 











KRESGE EYE INSTITUTE I 
OF WAYNE STATE UNIVERSITY 


Presents a five-day intensive continuing education course ated 
OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW. 


November 28—December 2, 1977 
Dearborn Inn 
Dearborn, Michigan 


OPTICS AND REFRACTION 
(4 Hours) 
Roset D. Reirecke, M.D., Chairman, Department of Ophthalmology, Albany Medical Collegeof Union Eniversity. 


NEURCANATOMY AND NEURO-OPHTHALMOLOGY 
: (4 Hours) a 
Ny es M Berres: M.D. Chief, Neuro-Ophthalmology Unit, Columbia Presbyterian Medical Center, Edward Herkne: 


PATHOLOGY | 
(4 Hours) 
"a Yandi. .V_D:, Chie? Section of Ophthalmic Pathology, Department of Ophthalmology, Hospital of the University of Penn: 
and Scheie Eye Institute 


PATHOLOGY II 
(4 Hours) 
Myron Yanoff, M.D. 


STRABISMUS 
(4 Hours) 
fan B. Scott, M.D., Associate Director, Smith-Kettelwell institute of Visual Sciences 


. CORNEA AND EXTERNAL DISEASES 
: (4 Hours) ; ; 
Juan #eatsen, MĐ., Assistant Professor, Jefferson University; Associate Director, Cornea Service, Wills Eye Hospital 


PHARMACOLOGY AND THERAPEUTICS 
(4 Hours) 
Jeal Ss. Mingel, M.D., Assistant Professor, Department of Ophthalmology. Mt. Sinai Schoc! of Mediche 


GLAUCOMA AND METABOLIC DISEASES 
(4 Heurs} ae 
Seren &. Podes, M.D.. Professor and Chairman, Department of Ophthamology. Mt. Sinai School of Medicine Ei 
EMBRYOLOGY, GENETICS, AND ANATOMY 
(4 Hours) 
Alan M Laties, M.D., Professor of Ophthalmology. University of Pennsylvania Medical Schoo! 
MEDICAL OPHTHALMOLOGY as 
: (4 Hours) 
‘Paul Hew kiad. M.D.. Professor and Chairman, Department of Ophthalmology, Montefiore Hospital and Medical Canter 
Course Directors: Maurice Croll, M.D., Director; Leo Croll, M.D., Co-Director 
Kresge Eye Institute Faculty: 


ohn W. Cowden, M.D., Karni W. Frank, M.D., Robert N. Frank, M.D., Robert S. Jampel, M.D, Ph.D. 
Harold Weiss, M.D., Dong H. Shin, M.D., Ph.D. 


Registration fee: $400.00 {includes luncheons and cocktail party). 
EARLY REGISTRATION IS ADVISED. 
For more information, write or call: 
Beaufort Cranford, Conferences & Institutes, 
Wayne State University, Detroit, Michigan 48202, (313) 577-2406. 
© Checks should be made payable to WAYNE STATE UNIVERSITY—KEI. 


Category | Continuing Medical Education: 40 hours. 


















BASIC SCIENCE COURSE IN OPHTHALMOLOGY | 
AT STANFORD. 
\ July 5 through September 8, 1978 


: — a 

Held in conjunction with the Northern California Universities: 
University of California, San Francisco 

Pacific Medical Center 

University of California, Davis 

Stanford University 





















ıs include Anatomy, Electron Microscopy, Microbiology and Immunology, 
logy, Physiology, Biochemistry, Embryology and Genetics, Motility, Pharma- 
g and Seon: Neuro-ophthalmology, Optics and Theory of Refraction. 


ors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. 
rta, P. Ellis, W.R. Green, M. Hail, J. Hetherington, Jr., A. Jampolsky, H. Kolder, 
O'Connor, G. Paris, K. Richardson, A.R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W 
ell, P. Thygeson and many others on the faculty of 60. 


n is $775.00. For further information and application forms, please write to J.W. 
an, M.D., Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, 
rnia 94305. 





For the part-time occupational physician. .. 


An invaluable 
quick reference 






DEPARTMENT OF OPHTHALMOLOGY 
< PACIFIC MEDICAL CENTER dp 

























THE ORBIT cae 

“DIAGNOSTIC APPROACHES occupationa 

“& MANAGEMENT DECISIONS” dermatoses 
The AMA’s new guide, 







i « 
Guest Faculty 

John Wright, M.D., F.A.C.S., London, Eng 
Glyn Lloyd, F.R.C.R., London, Eng 
Crowell Beard, M.D., San Jose, Calif 
Richard Tenzel, M.D.. Miami, Fla 


Course Chairmen 
Nancy Newman, M D., F.A.C.S. 
_ William Stewart, M.D. 
MARCH 9, 10, 1978 

STANFORD COURT 
oo HOTEL 


Occupational Dermatoses 
is an invaluable aid for 
physicians working part- 
time in occupational health 
programs. 

It provides a ready 
reference for specific in- 
formation on the causes, 
diagnosis, prevention, and 
treatment of occupational 
skin diseases. It also 
discusses management of 
prolonged and recurrent 
dermatoses, medico-legal 
aspects, and provides 
extensive references. 

To order your copy 
($1 ea.) of Occupational 
Dermatoses, OP-108, write: 
Order Dept., American ° 
Medical Association, 535 N. 


Dearborn St., Sees W 
AL 80610. 4 





















For information and registration: 
Continuing Med. Ed. / Pac. Med. Cntr. 
P.O. Box 7999 
San Francisco, California 941206 


















“THE ESTELLE DOHENY EYE FOUNDATION : 
THE UNIVERSITY OF SOUTHERN CALIFORNIA DEPARTMENT OF OPH rHALMOLOGY 
and 
CHILDRENS HOSPITAL OF LOS ANGELES — ~~ 
present 
A Postgraduate Conference 
on 
Practical Aspects of TUR and Management of Problems 


PEDIATRIC AND DEVELOPMENTAL OPHTHALMOLOGY 
March 1, 2, 3, 1978 


The Louis B. Mayer Auditorium 
University of Southern California 


Health Sciences Campus, Los Angeles 
E 


Tae Estee Doheny The A. Ray and Wendell c. In 
Memorii Lecture Memorial Lecture : 
Professor Dr. Jules Francois Professor Dr. August Deutman 


GUEST FACULTY a 

Rabert A. Ellsworth, M.D. irene H. Maumenee, M.D. 
Jahn Flynn, M.D. John A. McCrary, M.D. E 
- Bavid C Guyton, M.D. Gunter K. von Noorden, M.D. 
Eagene Heiveston, M.D. Marshall M. Parks, M.D. 

Dan B. Jones, M.D. Arthur V. Rosenbaum, M.D. 


; a DOHENY-USC FACULTY 
Bernice Z. Brown, M.D. Alfred Marrone, M.D. Stephen J. Ryan, M.D 
Kenneth R. Biddie, M.D. Donald S. Minckler, M.D. Ronald E. Smith, M.D. 
Phillip C. Diorio, M.D. A. Linn Murphree, M.D. James R. Wilsoa, M.D. 
Reger D. Friedman, M.D. Anthony B. Nesburn, M.D. Warren A. Wilsen. M.D. a 
È. Ray lwine, Jr., M.D. Thomas E. Ogden, M.D., Ph.D. T. Rodman Wood, M.D. 


CONFERENCE DIRECTOR: A. Linn Murphree, M.D. 
Approved AMA: Category | Continuing Medical Education Credit 


= Information: Mr. S. William Dowey Registration Fee $280 
Estelle Doheny Eye Foundation (includes all lunches, 
an Pablo Street coffee hreaks, social 
Angeles, CA 90033 hours and the Marsh 2 
: . dinner-dance) 











erican Retired Physicians Association (ARPA) 
irst and only national organization created 
lly.to serve the special needs and interests 
ed, semi-retired, and soon-to-retire physicians 
eir spouses. it offers a wide variety of benefits 
can significantly contribute to making your retire- 
verything you hoped for. They include: . 


è Discount information 
e Retirement lifestyles 


» travel 
ce programs 


Membership Application 

_ American Retired Physicians Association 
-536 North State Street 

Chicago, Illinois 60610 


roll me in ARPA 





(Please print or type! 





_ . _ TheAmerican — — 
Retired Physicians Association: 
: Here's how it can help you 
plan-and have- 
amore rewarding retirement 
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e Expert financial advice © Current medical news 
e Opportunities for service ® Bi-monthly Newsletter 
e information resource bank 


To be eligible for membership, you must be a physician 
—or physician’s widow—at least 55 years of age. Annual 
dues are only $20 for a voting member (MDs); $15 for 
a non-voting member (non-MD, widow-widower). For 
more information and/or to join, return this coupon 
today! 












. 


Annual Dues: 

$20 MD Voting Member 

$15 Non-voting member {(Non-MD, 
widow or widower) 


Street 





aseesenoressrsospenosssnes 
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State Dan Zip Date of Birth — f : 
Spouse =i one Widow __ Widower : 
Sone . . "i i T 
etired from Practice Part-Time Practice. _ Full-Time „Other a ‘ 
: Specialty nmm aU ae sy 
: Date Signature aah Bots = pa See, ° 
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d FROME OC CORES ESET SUR EEESRDEER ESSE EEE ESD FETE OCOD TREE EEE stess SE ENO RE ENS O REDE SuOnEneeeenE 
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In partnership with — 
Uncle Sam? ; 


Chances are you’re trapped 

f in an unfortunate partnership 

with Uncle Sam. In faet, he may 

be taking half of everything you 

bring in without doing anything 

to earn it. Now you can minimize _ 

your partner’s take by putting . 

the new-capital equipment tax 

laws to work in your fevor. To 

- help you make Uncle Sam pay 

his fair share, we've prepared a 
straightforward, informative 

j booklet called “New Ophthalmic 
Tax Shelters.” It tells why tax 

shelters are an excellent way to 

7 legally reduce your Federal 

' | income tax payments. And the 

booklet explains how an Acuity Systems 6600 AUTO- 

l REFRACTOR’ is actually “the ultimate tax shelter.” The 

instrument provides a significant reduction of your tax liability for 
years to come, while substantially increasing your persoral net 
income. Thus, Uncle Sam becomes a useful partner in helping you 
to help yourself through a capital equipment investment. And with 
the 6600 AUTO-REFRACT OR’ you'll be working smarter—not 
harder—while providing better care to your patients. Write or call 
toll free for your copy of this infor- wx 










Afatior-filled booklet. NZ a: 
i Nese § 
ivanced pe ee Call (800) 336-0359 
Systems før Eye Care for this free booklet 


4 Isaac Newton Square, Reston, VA 22090 (In Virginia call collect (703) 47E4700.) 


























THE PALO ALTO RETINAL GROUP 

and THE PALO ALTO 

RETINAL RESEARCH FOUNDATION 
`- a ANNOUNCE 


THE PALO ALTO COURSE 
IN DIAGNOSIS AND MANAGEMENT 
OF RETINAL DISEASE 


15th Course—January 19, 20, 21, 1978 
and 


THE PALO ALTO UPDATE COURSE 


ef sher” for previous attendees of 3-day Laser 
Course) 

January 18, 1978 

PALO ALTO RETINAL GROUP FACULTY: 

= H. Christian Zweng, M.D. 

Hunter y Little, M.D. Robert i hack N.D. 
GUEST LECTURERS: 


Lloyd M. Aiello, M.D. 
Arnall Patz, M.D. Howard Schatz, M.D. 
E Esperance, M.D. Arthur Vassiliadis, Ph.D. 


THE THREE-DAY COURSE IS DESIGNED: 
up-to-date information on eetina! 





ive a basic knowledge of retinal fluorescein 
giography. 
o give an understanding of how lasers work and 
-currently available argon laser photocoagule- 
ors. 
_{o give an understanding of “quantitative” photo- 
‘oagulation. 
to giva current indications for, contraindicatiors 
fo, and complications of argon laser photocoagu- 
ation. 
ve demonstrations of actual use of argon laser 
otocoagulation. 


REGISTRATION FEES: 


AY COURSE: $400 (includes lectures, 2 
heons, cocktail party, banquet) 

DATE COURSE: $150 (includes lectures and 
heon). 


< ENROLLMENT IS LIMITED. 
ADVANCED REGISTRATION IS REQUIRED. 


- Retinal Course Coordinator (415) 326-8952 
`- Palo Alto Retinal Research Foundation 
1225 Crane Street, Menlo Park, CA 94025 





















Acuity Sarkis Peu i 
Alcon Laboratories .. 
Allergan Pharmaceutical 


Alza*Pharmacenticals 
Ayerst Laboratories . 





« 1984-1936, 207. 


Barnes-Hind Fharmaceuticals . 

Beaver, Rudolph, Inc... 

Benson Optical Company ... 

Burroughs Welleome Company EE EASA 
C 


- 1942-1943, 1951 





Cliiiter Int cenene a enced els Si aa eats 1933, 
Contact Lens Association of 
Ophthalmologists, Ine. oes LIBR 

D 

Doheny Eye Foundation s..sesseeereesiareosrssrrereensrsrisrersnntrsstrrrsrereerrmen 
E 

Ellender Medical Foundation nesesessrorrerirrererireeenare 

Emory University School of Medicine 0. neces 
F 

Florida Midwinter Seminar setevececsonenasmesececessensnanesensenatananneeseene rset 





General Medical Company 


Greater Boston Pasteradiate Ú Ophthal mol ogy Course eee $ 
H 
Haag-Streit Service Jne. usseeeseerierriireririirerrrirarr r 
Harper & Row Publishers Inc. . 
i 
Ingalls Memorial Hospital ... thAstiiashinecmpaenis 202 
International Correspondence ‘Society “of 
Oph thaliaologists & Otolaryngologists AA EO EATE EONA 195 
International Micro-Opties nensseresisesreriisserirsirtsrnrarsrsanesirrieeneens 202 
K 
Keeler Optical Products, 
TRG eten a h antaii 1937, 1948, 1953, 1957, 2017, 2024, 2049 
L 
Life-Tech Instruments, Ine. occ cesses sceseeseesseetesneseescsecereseenenes 2085 
M 


Manhattan Eye Ear & Throat Hospital 
Marco Equipment, Inc 


1952, 2076 
2090 














Masson 2023 
Medical Instrument Research 
Associates, Ine. ... EE E EEA OE 
Merck, Sharp & Dohme, ‘Division of 
Merck & company ... Sa nets nnd inc BOT S-1919 
Muro Pharmacal Laboratories, Ine. ccc 1926, 2083 
N 
New Orleans Academy of Ophthalmology soursen 2071 
New York Eye and Ear Infirmary 2018, 2044 
New York Medical College 0... icceccecccetceecsesee cesesessecenre 2088 
a 
Ocutron Company srera inai n coy 1922 








Opty! Corporation... . 1946-1947 





Pacifie Medical Center oo. . 1950, 2092 
Palo Alto Retinal Research Foundation 0.0.0.0 cece 2096 
Parke Davis & Company . . 1944-1945 
Person & Covey: ines: .0.. sa. ta iai a Ra E o Ea 2019 
Pfizer Laboratories, Division of 

Phzer nes eee eds ses wt a A a r a a 1927 

R 

Retina Research Foundation oo cecesteteteesseeneees ZOIR 





Saint Francis General Hospital 
Saint Luke's Hospital Medical C 
Santa Monica Hospital Medical Center 
Schering Corporation 
SMP Division, 














Cooper Laboratories Ime. c.scsscsssssssssevessssssssnsseuenesseen 2046-2047 ‘ 
Sonometries Systems, INe- anpere ainra i 2043 i 
Stanford University Medical Center .. .. 2092 i 
State University of New York ..... . 1922 
Storz Instrument Company. ......... 1925 
Topcon Instrument Corporation of America oe. 1916-1917 

U 


University of California 
University of New Mexico School of M 
University of Texas Medical School > 6, 

US. Optical Specialties, Tne. oc eccccceeecceeeesseeeesenesnesnesnneeaeaeee 1932 


1948, 1958 
1958 





wW 
Wayenborgh, J.P., Publishers noeeooenrcosesnrrnennn 1922 







way ne State Univ eey 2091 
Welch Allyn, Ine. . . 1981 
Wills Eye’ Hospital .. aoan na eaaa TODOS RA . 
Z ; b 
Zeiss, Carl Toe aue A R cites 1811, 1948 


al change or omission in the preparation 
his. index. 


How to prepare a scleral 
buckle tunnel — a partial- 
depth sclerotomy — the exact- 
ing phase of detached retina 
correction requiring delicate, 
well-controlled cutting and 
delamination. 


Answer: | 
Fifty-Seven 


Assemble a stainless steel. 
sterile, disposable Beaver 
No. 57 blade into a 3eaver 
No. 3K stainless steel chuck 
handle, a 3K-57 combination 
— the best combination for 
solving a delicate surgical 
problem. 


Write or call free — 800/225-1482 


A RUDOLPH leaver INC. SURGICAL BLADES / HANDLES 


| 480 TRAPELO ROAD © BELMONT, MASS. 02178 


3 ARS 





. bottle, you end any chance of waste associated 
















CONTAINS: levo-epinephrine HC! equivalent 
0.25%* 0.5%, 1%, 2% free base with: benzalkoni™ 
chloride, sodium metabisulfite, edetate disodium © ~ 
purified water. *The 0.25% formulation also con® = 

sodium chloride. ez 


INDICATIONS Chronic simple glaucoma. > } 
CONTRAINDICATIONS Should not be uset *in 


patients who have had an attack of narrow angle glauc 
since dilation of the pupil may trigger an acute attac’ 


Epifrin (-epinephrine) 
ends tough breaks 


A broken bottle of epinephrine is more than a 
tough break é0,your glaucoma patient. 

It’s a shameful waste. Wasted medicine. Wasted 
money. Missed doses. And more, these problems 
cause an unnecessary dilemma for your patient 
trying to adhere to a strict regimen. 

When you prescribe Epifrin, the only major 
epinephrine in an unbreakable, plastic dropper 


eye pain or ache, browache, headache, conjunctiv: T- 
emia and allergic lid reactions. Adrenachrome de 

the conjunctiva and cornea after prolonged epinep! + 
therapy have been reported. Epinephrine has been repo” 
to produce macular edema in some aphakic patients 
should be used with caution in these patients. 


PRECAUTIONS Epinephrine in any form is relatively unc: 
fortable upon instillation. However, discomfort lessens as the 
centration of epinephrine decreases. 


ia 


WARNINGS Undesirable side reactions may ind 37 
al Mee 











with broken glass. And the easy-to-use squeeze- 
dropper bottle eliminates fumbling with glass eye- 
droppers too. 

So why aren't other epinephrines available in 
plastic? Because, unlike Epifrin, most are borates 
which need the amber glass for protection from 
oxidation. And most borates come only in small, 
7.5ml glass bottles. Epifrin comes in an economical 
15ml size that costs about the same as the 7.5ml 
glass bottle. - 

And if convenience, stability and economy aren't 
enough, Epifrin is atSo available in four dosage 
strengths. 

That's why we say... only Epifrin has it all! 


Should be used with caution in patients with a narrow angle 
dilation of the pupil may trigger an acute attack of glaucoma, 


DOSAGE AND ADMINISTRATION The usual dosage į 
in the affected eye(s) once or twice daily. However, the dosage shl 
adjusted to meet the needs of the individual patients. This is mad 
with Epifrin available in four strengths. 


e e ® 
Epifrin (l-epinephrine) 
sterile ophthalmic solution 


Pi 
AllgRCAN 
: Irvine, California/Pointe Claire, P.Q., Canada 


